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I. I}TTRODUCTION

The need for irrigation in North Dakota has been recognized since before

statehood. During the North Dakota Constitutional Convention in 1889, Major John

Wesley Powell, Director of the U.S. Geological Survey, stated that most of the state

would require irrigation on at least a recurring cycle to sustain agricultural pursuits.

By 1908, water was being provided to the Williston irrigation project. In the 1950s, the

development of sprinkler systems, especially center pivot systems, increased the

number of a¡eas which could be irrigated. Sprinkler systems could irrigate rolling hills

and land with much steeper slopes than flood irrigation. These systems, especially the

center pivots, substitute capital investment for labor. Currently, approximately 80

percent of the state's irrigated acreage is under sprinklers. Most of the center pivot

systems installed in McKenzie County and throughout the state \¡rere installed by

individuals using ground water sources rather than surface water obtained through

irrigation projects.

The Buford-Trenton irrigation project was constructed by the Bureau of

Reclam4tion in L940-43. At fulI development, the project irrigated approximately
I

10,000 acres of land near Williston. After the closure of the Garrison Dam in 1953,

Lake Sakakawea began frlling. The lake first reached its maximum normal operating

elevation of 1850 feet msl in 1965. In 1958, the Corps of Engineers acquired the East

Bottom of the Buford-Trenton project for the Garrison Dam-Lake Sakakawea project,

reducing the irrigated area to approximately 7,100 acres. Currently,9,876 actes are



being served with water. Continuing problems with the high water table caused by

Lake Sakakawea are threatening the remaining area of the Buford-Trenton project.

The lJpper Missouri Lake Sakakawea Planning Committee recognized the

danger to the irrigation district and the potential impact it would have on the local

economy. The committee has been working to prevent the loss of irrigation. The

committee also approached the 'Williams and McKenzie County Water Resource

Districts and proposed new irrigation districts to replace the Buford-Trenton District

if necessary. They are also interested in enhancing the local economy and realize the

potential irrigation holds for economic development.

In September 1991, the McKenzie County Commission requested that the State

\Mater Commission conduct a study to determine the feasibility of creating new

irrigation districts in McKenzie County. In November 1991, the State Water

Commission entered into an agreement with the McKenzie County Water Resource

Board to conduct a reconnaiss¿ulce investigation of irrigation in McKenzie County. A

copy of the agreement is included in Appendix A.
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II. DESCRIPTION OF THE STUDY AREA

Location:

The study area consists of northern McKenzie County. McKenzie Count¡r covers

an area of approximately 2,754 square miles in the northwestern part of North Dakota.

The county is bordered on the west by Montana, on the north by the Missouri River,

on the south by Golden Valley, Billings, and Dunn Counties, and on the east by Dunn

County. The study area lies within the glaciated area of the Great Plains.

Climate:

The climate of McKenzie County is semi-arid. The average annual precipitation

is 15.9 inches at W'atford City. The average annual precipitation in McKenzie County

is among the lowest in the state. Figure 1 shows the normal annual precipitation.

About 70 percent of the precipitation falls during the growing season, which lasts from

May into September. It is not uncommon for one part of the county to receive an inch

(or more) of rain during a thunderstorm while another part receives very little or none.

Over a period of manyyears, precipitation in one area of the county is probably similar

to that of a nearby area, but within any one growing season there can be appreciable

differences. The summers are usually warm, temperatures average 70 degrees

Fahrenheit or more in July and August. However, temperatu¡es exceeding 90 degrees

Fahrenheit a¡e not uncommon. The county is very cold in the winter, with recorded

temperatures of below -40 degrees Fahrenheit.

-3-
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Croopins Patterns:

Small grains, primarily wheat, and hay are the principal dry land crops. Cattle,

and to a lesser extent sheep, are other important sources of farm income. The

principal crops cunently being irrigated are sugar beets, small grains, hay, and corn.

Water Source:

There are two possible sources of water for any irrigation project: ground water

and surface water. Ground water was not considered as a water source for this study.

Much of the ground water in the county is of marginal quality for irrigation, but the

yield of the aquifers can exceed 500 gpm per well. A large number of wells would be

required to supply an entire project, but ground water could possibly be a supplemental

supply for a project.

The only reliable sources of surface water in the county are the Yellowstone

River, the Missouri River and Lake Sakakawea. The main disadvantages of the

Missouri River and Lake Sakakaweaare the fluctuating levels and the meandering of

the river channel which n[akes it difficult to locate pumping plants. TWo types of
i

pumping plants \¡¡ere considered: standard fixed plants and movable floating pumps.

Some of the proposed areas do not have a suitable location for a fixed pumping plant.

In these areas, only the floating pumps lüere considered.

-5-





III. STI]DY DESCRIPTION

Soils and Topography:

The general soils map of the county was used to determine areas which have

potential to be developed into irrigation districts. After a meeting in Watford City with

interested parties, the decision was made to concentrate on the following areas shown

in Figure 2: the Charlson area in the northeastern part of the county, the Tobacco

Garden Creek area north of Watford City, the Charbonneau Creek - Timber Creek area

along Highway 200, and the Watford City area south of Watford City.

Detailed soils maps of the selected areas were obtained from the Natural

Resources Conservation Sen¡ice (NRCS), formally the Soil Conservation Service, to

detemrine the suitability of the soils for irrigation. The NRCS has divided the soils of

the state into irrigation groups. These groups are divided into one of three classes

based on the adaptability of the group to irrigation. The three classes are irrigable,

conditional, and non-irrigable soils. Irrigable soils are those soils which have no

restrictions to continued irrigation using the proper water application rates, amounts,

timing, and water quality. Conditional soils a¡e those soils which have restrictions due

to water table, internal permeability, or salinity. The restrictions can be corrected

with drainage or should be monitored and carefully managed. According to the North

Dakota Irrigation Guide, these soils should be irrigated only as inclusions of less than

20 percentwith irrigable soils. Non-irrigable soils have severe restrictions to irrigation

and should only be irrigated as minor inclusions with other irrigable soils. Maps

-6-



¡:i:;::ilirr ¡/
ry

ü
Ir

ffi

H

Alexander

wat
cttv ffi

Charbonneau

'J

,-J

\

Grassy
Butte

\

.J

O

Figure 2

PROPOSED
PROJECT AREAS



showing the irrigation classes for each area are presented in the following sections.

The topography of the county was also considered in determining irrigation

feasibility. The areas with rough topography \Mere considered to be non-irrigable. The

change in elevation from the water source to the irrigable lands is critical in

determining the size of the pumping plants and conveyance works. The topography

also limits potential intake sites and effects the layout of the conveyance works.

Crops:

The choice of crops to be irrigated depends on several factors including the

growing season, crop water use, value of the crops, and access to markets. Due to the

relatively short growing season in McKenzie County, the choice of crops is limited. The

crops which may have potential to be irrigated include: alfalfa, corn, small grains,

sugar beets, sunflowers, potatoes, freld beans, grass, and some specialby crops such as

vegetables, safflower, or canola.

Irrigated crops should. be chosen based orrlth"i, response to additional water.

Crop water use curves showing the depth in inches of effective rainfall and

consumptive use for each month for alfalfa, corn, sugar beets, small grains, potatoes,

and field beans are presented in Figures 3 and 4. Consumptive use, often called

evapotranspiration, is the amount of water used by the plant and evaporated from

adjacent soil or intercepted precipitation on plant foliage. Effective rainfall is the

-8-
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portion of the total precipitation that is available to the crop in an average year.

Alfalfa, corn, sugar beets, and potatoes use relatively large amounts of water over the

entire growing season. Small grains use less water and their peak consumptive use

is in June and July, the two wettest months. The water use of freld beans is similar

to small grains; however, beans require the water later in the season. Table 1 details

the net irrigation requirements for these crops for the entire growing season and for

the peak water use month.

Table 1 - Crop Water Use(Normal Year)
Net Irricratíon (fnchesì

Monthly Growing
Crop MonÈh Sea

Alfalfa
Corn
Sugar Beets
Small Grains
PotatoesField Beans
Grass

20.s8
L6 .46
1,7 .23
!1, .9 4
14.7 4
11_. 68
17 -9L

6.21
7.03
7 .77
6. l-3
6 .43
5.59
5 .97

,Iu1y
July
July
Ju1y
July
Augrrst
July

- t0/ I
- 9/16_ IO/ L- e/ I9/ts

9/L5- r_0/ I

5/L0
5/18
5 /205/ r-6/ 26/ 2s/ 1_

The availability of a ma¡ket is a major factor in determining the crops to be

irigated. Due to the number of cattle in the a¡ea there is an existilg market for corn,

both in the form of grain and silage, and alfalfa. Opportunities exist to expand these

markets either by increasing cattle numbers or by feeding calves rather than shipping

them out of state. Currently, no market exists for potatoes in McKenzie County. It
may be possible to develop a market for potatoes if sufficient land is irrigated.

-11-



Sugar beets are currently being grolù¡n in the Lower Yellowstone Irrigation

District. However, because of the necessity of having a contract with a processing

plant to market sugar beets, it does not appear that the total sugar beet acreage in the

county will increase. Although sugar beet acreage from the Lower Yellowstone area

or the Buford-Trenton area, in Williams County, may be transferred to newly

developed areas, it was assumed that sugar beets will not be grown in the proposed

project areas. Currently, some beans are being raised in the atea, and it may be

possible to expand the acreage. There may also be opportunities to develop markets

for specialty crops such as vegetables, safflower, canola, etc.

Efforts should be made to develop markets for high value crops. However, large

scale production of specialty crops will require processing facilities. Irrigation must

be developed to assure the supply of a product before processing facilities can be

constructed for crops such as potatoes and sugar beets. Some specialty crops may be

gro\Ãrn for local consumption. However, the area devoted to such crops will notbe large

enough to affect either the design or the economic justification of a project. Therefore,

based on the crop water use and potential markets for the prodricts, it appe¿rrs that the

main crops gro\ün under irrigation, at least initially, will be 
"o.o, 

alfalfa, and a smaller

amount of field beans. While the production of other crops is encouraged, it was

assumed that the crops grown on the irrigated area r¡¡ill be split equaþ behreen corn

and alfalfa

-12-



Irrigation Systems:

Although there are many different systems available for irrigation, it was

assumed that all of the systems would be center pivots. This assumption is not meant

to restrict project development to solely center pivots. However, center pivots are

currently the most popular method of irrigating and most of the new development will

use center pivots. Although, smaller areas may be irrigated using other types of

systems.

In addition to the irrigability of the soils, land ownership was also considered

in determining the number, Iocation, and size of the center pivots. Land ownership

was determined using the 1975 Atlas of McKenzie County. The smallest tracts of land

considered for irrigation were 40 acres.

T\vo sizes of center pivots were considered: a quarter section pivot atd p 4O-acre

pivot. The quarter section pivot irrigates approximately 130 acres of the 160 acres in

the quarter. The flow rate required for each quarter section pivot was assumed to be

800 gallons per minute (Spm). The 4ó-acre pivot irrigates approximately 32 acres. The

flow rate required for each AL-acrepivot was assumed to be 200 gpm. The cost of a

quarter section pivot was assumed to be $35,000. The cost of the A}-acre pivot was

assumed to be $22,000.

- r3-



In some instances, a towable pivot may be appropriate for 4O-acre sites. A

towable system reduces the equipment required and the cost to irrigate smaller frelds;

however, it will require more intense management. Eighty-acre fields \¡sere divided in

half with a 4Q-acre pivot on each half. It may be more effrcient to use one large pivot

making only a half circle in these cases; however, the two smaller pivots were used to

make the cost estimates more consistent. Some of the quarter section pivots will not

be able to irrigate the fulI 130 acres due to obstructions. The irrigated area will be

reduced in some areas due to these incomplete circles or smaller pivots. For design

purposes and costs, it is assumed that these reduced size pivots will irrigate 130 acres.

The locations and size of the pivots shown in this report are only proposed for

the purpose of determining the feasibility of developing irrigation. It may be possible

to develop additional areas, particularly on land that was classified as conditional for

irrigation. Also, some landowners may not be interested in developing irrigation in the

proposed locations. A number of proposed pivot locations may currently be irrigated

presently. In these cases, the landowners may not be interested in participating in the

development of an irrigation project. Further studywill be required to more accurately

d.etermine the irrigability of the land, and each landowner wiII have to be contacted

during the design phase to determine their wishes. It is proposed that each irrigator

will be responsible for the irrigation system, the pipe from the edge of the field, and

any other equipment necessary in individual frelds. The estimated cost for these items

are included in this report to aid in determining the feasibility of a project. However,

-14-



each irrigator will determine the specifrcs of their system.

Design Flow:

The design flow was determined by assuming the i:rigated crops wiII be evenly

split between corn and alfalfa. Using information from the l.[orth Dakota Irrigation

Guide for Climatic A¡ea III for a normal year and assuming a carryover soil moisture

of 2 inches and net irrigation depth of 1.5 inches per application, the average seasonal

net irrigation would be 18.52 inches. During the peak month of July, a net application

of 6.62 inches will be required. Assuming an application efficiency of 80 percent, the

gross application for the growing season wiII be 23.2 inches, with 8.3 inches applied

during the month of July. To apply the required amou¡t of water, each pivot will have

to run approximatæly 1700 hours during the irrigation season. During the peak month

of July, each pivot will run approximately 610 hours, or 83 percent of the time.

Therefore, to determine the design flow it was assumed that only 83 percent of the

pivots will be running at any one time.

. Most crops require much less water in May, June, September, and October than

in July and August (Figures 3 and 4). There are two ways to reduce the water

supplied: operate the pumps continuously at a lower flow rate or operate the pumps

at the maximum flow for a shorter period of time. If the flow rate is reduced, the head

loss in the pipes is also reduced. However, to take advantage of these reduced flow

rates and head requirements separate low flow pumps are required. The extra pumps

-r5-
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increase the capital cost of the system, but reduce the pumping cost. If the flow rate

is held constant but the pumping time is reduced, no additional pumps would be

required. However, the system would have to be managed to coordinate irrigation and

reduce wasted flows. Additional study will be required to determine the required flow

rates, the savings possible by using low flow pumps, and the additional cost of the

pumps. For this study, it was assumed'the flow rate would be reduced but the head

would remain constant during the months which require less irrigation water.

It may be possible to reduce the construction cost substantially by using ground

water as a supplemental supply. By using ground water the size of the distribution

system can be reduced. Depending on the distribution system and the possible location

of wells, either the length of pipes needed or the diameter of the pipes could be

reduced. The savings realized from reducing the size of the distribution system would

be offset to some extent by the cost of the wells and pumps required to provide the

ground water. The possibilities of using ground water as a supplemental supply should

be evaluated during the feasibility phase.

\ü'ater Suoplv Svstems: 
'

I

The water supply systems discussed in this report include all the necessary

pumps, pipes, canals, dams, resen¡oirs, and related works required to deliver irrigation

water to the edge of all the irrigated fields. The distribution system component of the

water supply system consists of pipelines d.elivering water from a common point to

each freld

-16-



Pipelines were sized using the North Dakota Pipeline Design Program developed

by the NRCS and modified for this project by Terry Carlson. This program calculates

pressure pipe friction loss and resulting pressures along a pipeline based on elevations.

The general Hazen-Williams formula is used for pipe hydraulic computations. The

pipe diameter is calculated based on maximum velocity and friction loss values

allowed. For this study, the maximum velocity in any pipe is limited to 5 feet per

second, while the friction loss is not constrained. The pipes and pumps were sized to

deliver the required flow to the most distant pivot at a pressure of 20 pounds per

square inch (psi) when Lake Sakakawea is at its minimum elevation. Although 20 psi

may not be sufficient pressure to operate the sprinklers, in many cases the normal

level of Lake Sakakawea will increase this pressure. Pipes less than 24 inches in

diameter are assumed to be PVC pipe with a Hazen-'Williams C value of 150. Pipes

with diameters of 24 inches and larger are assumed to be ductile iron with a C value

of 100. The estimated installed costs per foot of pipe are shown in Table 2. These cost

estimates are ba.sed on discussions in mid-1993 with the engineers for the Southwest

Pipeline.

Table2-PípeCosts
Pípe Dia¡neter

Tnnhaa.
Cost

Dar Faaë

PVC Pipe
oI

10
t2
L4
1-6
18
20

$ 4.00
5.50
8.50

L2 .00
18.00
22 .00
28.50
35.00

-I7-



Ta.b].e 2 Pípe Cost,s (Cont. )

Pipe Dia¡neter
?¡af¡aa

24
30
36
42
48
60
72

DuctiLe lron Pipe

Cost
ã^- ti^¡!

Ë 40.00
48.00
60, 00
68. 00
75. 00

100.00
L30.00

-18-





rv. EcoNomcs

The benefrts of an irrigation project are difficult to determine. The direct

benefrts to the irrigator must outweigh the costs of developing, operating, and

maintaining the system if the irrigator is to pay for the system. However, the majority

of the benefits of an irrigation project acerue to people other than the irrigators. In a

study of the economic impact of the Buford-Trenton Irrigation District, the NDSU

Department of Agricultural Economics estimated that the economic on-farm impact of

a switch from irrigated to dry cropla-nd agriculture in 1990 would have been a decline

of $197 per acre in returns to r:npaid labor ".d management. It was estimated that

the switch would have reduced non-farm personal income by approximately $449 per

acre. Therefore, the benefit of the irrigation in the Buford-Trenton district accrued

approximately 30 percent to the irrigators and 70 percent to others. These figures

v¡ere developed assuming sugar beets had been planted on 46.7 percent of the irrigated

land. It may not be possible to develop additional sugar beet acreage. Therefore, these

figures may not accurately ind.icate the effect of additional irrigation on the economy.

However, additional irrigation would certainly benefrt many people in addition to the

irrigators

The estimated crop budgets for southwest North Dakota, as published by the

NDSU Extension Service, were used to compare the possible returns under irrigated

and dry-land conditions. These budgets are intended to be used as a guide; therefore,

these numbers are an indication of the potential gains under irrigation. The southwest
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region \Mas used because irrigated crop budgets for the northwest region were not

available, however, the parameters affecting crop budgets in the southwest are similar

in the northwest. The crop budget was developed by subtracting all direct cash costs,

an 8 percent return to machinery investment, machinery depreciation, and an 8

percent return to land investment from the returns for an individual crop assuming

constant production practices, yields, and input prices. The remaining amount is the

return to unpaid labor and management. Table 3 shows returns for various crops

gro\ñm under dry land conditions and fann program participation.

Table 3 - Per Àcre Dry Land, Crop Returns
To Unpaid Labor and, Management

Non 952" 80"¿o
Fa¡:m Procrram Participation of Base of Base

Crop
Spring hlheat (faIIow)
Spring Wheat (recrop)
Durum (fa11ow)
Durum (recrop)
Feed Barley
Corn Grain
FlaxOil Sunflowers
Drybeans
Mi11et
Buclcr¡sheat
Safflower
Vüinter Wheat
Rye

-s4s.4s- 39.97
- 36.54

7 .69
9 .65
9.51
3.74
1.30
2.t2
9.80
3 .51
0 .47
7 .09
5.0r_

2 .58

-ç22.09
9 .62

- 13.1_8
- 4.34
- 18.84
- 33.02

6.26

-$2s-13- 16
-8-20- 35

.78

.30

.87

.03

.55

.63

-2-2-4-4
3
2-2

-1
-7-3

Irrigated crop returns are shown in the upcoming sections dealing with each

proposed project. The returns are calculated assuming five different repayment plans.

All the plans have a2}-year repaJznent schedule. The first three plans do not include
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any cost-share, the irrigators would be responsible for the entire cost. A 10 percent

interest rate is assumed for the first plan. The interest rate is based on the rate used

by the Extension Service in developing the crop budgets. An interest rate of 5.5

percent is assumed for the second plan. The 5.5 percent interest is based on the

current rates for 2}-year bonds. Irrigation districts are eligible to use these bonds.

However, the interest rate could change substantially by the time a project is ready for

the bonds to be issued. The third plan is based on an assumed interest rate of 4

percent, with the State Water Commission providing the funds to lower the interest

rate. Such a program is not currently available and would require authorization by the

State Legislature. The fourth plan includes a 40 percent cost-share for the water

supply system. The irrigators would be responsible for the equipment and pipe in each

field and for the remaining 60 percent of the water supply system. A 10 percent

interest rate is assumed for this plan. The fifth plan is identical to the fourth plan

except for the interest rate. The interest rate for the frfth plan is assumed to be 5.5

percent based on 2O-year bonds.

The pumping costs used in determining the returns are based on the estimated

flow rates, size and number of pumps operating, and electricity cost information from

McKenzie Electric Cooperative. These pumping costs are the only operation and

maintenance costs included in this study. Additional O&M costs will occur. However,

it is diffrcult to determine these costs. If more than one area is developed it may be

possible to share equipment and personnel, reducing the costs. The level of automation

will also impact the operating personnel and the O&M costs"
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Further study will be needed to accurately determine the returns from

irrigation. Any further study should include a composite economic model. This model

would be based on the cost of developing irrigation, the possible crop rotations, the

percentage of irrigated area on which each crop is grown, and the possible return from

each crop. The result would be an estimate of the net returns per acre. Any additional

study should also investigate the possibility of developing markets for specialty crops,

particularly potatoes and sugar beets. The economic impact of potatoes and sugar

beets can be substantial and may have a large effect on the feasibility of a project.

The State Water Commission ofben cost-shares on water development projects.

Generaþ, on a large project the State Water Commission provides cost-share for each

phase of the project. The phases may include feasibility, preliminary design, final

design, and construction. The local sponsor requests funding for each phase. The

Water Commission determines if a project will receive cost-share based on the

feasibility of the project. Currently, the State Water Commission does not have any

guidelines for cost-sharing on irrigation projects. Also the funds are not currently

available for a project of this magnitude. An appropriation by the state legislatJre

would be needed to provide the firnds for either the cost-share or interest rate

reduction. However, it certainly is in the interest of the state to assist in irrigation

development as a means of economic development.
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V. CIIARLSON AREA

Description:

The Charlson area consists of t4 sections in Township 152 North, Range 96

West;Township 152 North, Range 95 West; and Township 153 North, Range 95 West.

The irrigable land in this area is located on the uplands adjacent to Lake Sakakawea

approximately 16 miles north and east of Watford City, Figure 5. Proposed pivot

locations are shown in Figure 6. These proposed pivots are contingent upon more

detailed land classiflrcation and landowner interest. A total of 2,446 acres could be

irrigated if all the proposed pivots are developed.

Five water delivery systems \üere investigated. The intake for all five

alternatives is located near the center of Section 33, Township 154 North, Range 95

West. The desigu flow at the intake for all the alternatives is 13,600 gpm. All of the

alternatives wiII provide water to each pivot with sufficient pressure to operate the

sprinklers.

Alternative 1:

The pipeline distribution system for Alternative 1 is shown in Figure 7. The

distribution system contains 79,030 feet of pipe, Appendix B. The intake and pumping

plant wiII be located near the shore of Lake Sakakawea in the center of Section 33,

Township 154 North, Range 95 ïVest. The design flow at the beginning of the

distribution system is 13,600 Bpm, the design pressure head is 690 feet.
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The estimated cost of this alternative is $6,424,000. Distributed over the

proposed irrigation area this results in a development cost of approximately $2,600 per

acre. The estimated annual pumping cost is $150,000 or $61 per acre.

Alternatives 2, 3, and 4:

Alternatives 2, 3, and 4 are aII similar to Alternative 1. The pumping plant for

all three alternatives would be located in the center of Section 33, Township 154 North,

Range 95 West. The distribution system for these alternatives are shown in Figures

8, 9, and 10. The pumping plant for each of these alternatives would be similar to the

pumping plant for Alternative 1, the design flow is identical. However, all three of

these alternatives require the pumps to deliver more head than Alternative 1. The cost

of the distribution system for all these alternatives is greater than Alternative 1. The

cost of the distribution system and the total dynamic head (TDH) are summarized in

Table 4. The cost of the pumping plants for Alternatives 2,3, arrd 4 would be slightly

higher than for Alternative 1 due to the increased head required.

Disrríburion """r"ltä::r: and Head, Required

orr",,".,.,n 3i3l'"åoËlll" 13å,
1
2
3
4

$2, 856, 000
2 ,97 0, 000
3 ,471, 000
3,622,000

690
120
770
780
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The cost for Alternatives 2,3, and 4 are greater than the cost of Alternative 1.

Due to the increased head required the pumping cost will also be greater. Because

these alternative would be more costly and provide no increased benefrts compared to

Alternative 1, they \Ã¡ere eliminated from further consideration.

Alternative 5:

The distribution system for Alternative 5 contains both pipelines and a canal,

Figure 11. The intake and main pumping plant will be located near the shore of Lake

Sakakawea in the center of Section 33, Township 154 North, Range 95 West. The

distribution system splits in the northwest quarter of Section 15, Township 153 North,

Range 95 rWest. A pipeline from this point supplies pivots in the northwest part of the

area. The remaining water enters a canal which transports water to the northern edge

of Section 35, Township 153 North, Range 95 West. A second pumping plant is located

at this point which pressurizes the pipeline supplying the pivots in the southeast part

ofthe area.

The total length of pipe required for this alternative is 71,770 feet, Appendix B.

The canal has a triarigular cross section, 2:t (2 feet horizontal to 1 foot vertical) side

slopes, and is 3 feet deep. The design flow for the canal is 10,000 gpm.

The estimated cost of this alternative is $6,122,000. The estimated cost

distributed over the proposed irrigation area results in a development cost of $2,500

per acre. The estimated annual pumping cost is $172,000 or $70 per acre.
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Summary of Alternatives:

Five alternatives to develop irrigation in the Charlson area were investigated.

Alternatives 2, 3, and 4 \ryere eliminated from further consideration due to the cost of

each of these alternatives. The estimated construction and pumping costs for

Alternatives 1 and 5 are summarized in Table 5

Table 5
Cost of Alternatives

Constructioa Costs Pumping Costs
Àlternative Tota1 Per Àcre Tota1 Per .ã,cre

1
5

Þþ
6

,424,000
, L22 , 000

ç2
2

, 600 s1_50, 000 s6r,500 172,000 70

Alternative 1 is the least costly alternative to operate. Alternatives 2, 3, ¡nd

4 are more costly both to construct and operate; therefore, they \ñ¡ere eliminated.

Alternative 5 is the least costly to construct. However, the operating costs for

Alternative 5 are greater than the operating cost for Alternative 1.

Based on the above comparisons, Alternatives 1 and 5 were selected for economic

analysis.

Economics:

The estimated irrigated crop budget was used to determine the economic return

for Alternatives 1 and 5. The results of the budget for Alternative 1 are presented in

Table 6. The results for Alternative 5 are shown in Table 7
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Based on the returns shown in Tables 6 and 7, it appears that this project is not

feasible.

TablE 6
Per Àcre Returns to Unpaid Labor and Management

.â,lternative 1

Farm Program
No Cost-Share
Interest Rate

40e" Cost-Share
Interest, Rate

Corn Grain
Corn Grain
Corn Grain

on
of
of

I\
7o

%

on
of
of

N
92.52
17 .52

92.5
l7 .5

Base
Base

-$32s
215

- 265

- 2s0- 200
- 190

- 360

- r52

- 108

- 355

- L47

-99

- 186
- L76

- 162
- 1-11
- 101

- 27L

-64
-20

- 210

-63
- t_5

-$2 r_0
- 159
- ls0

- $218- r_68
- t_58

- 143
- 93
- 83

- 253

45

-t-

-ç277
L67

- L57

- r43
-92-82

- 254

-47
2

-$160- l_1_0
- l_00

85
35
25

1_9 s

13

57

-#L62
11_1

- 1-02

87
31
27

- 198

9

-s236

Corn Silage
Corn Silage
Corn Silage
AIfaIfa
Establishment Year
Alfalfa
Established Stand

Drybeans

Corn Grain N
Corn Grain 92.5e"
Corn Grain 77.5%

Corn Silage
Corn Silage
Corn Silage

Base
Base

Base
Base

Non
92.52 of Base
71 .52 of Base

-s3re -#234
- 268 - 183

258 LtA

- 244 - 1_59
- 793 - 109
-183 - 99

- r-35
- 85
-75

Table 7
Per .A,cre Returns to Unpaid Labor and Management

Alternative 5

No Cost-Share 402" Cost-Share
Farm Progra.m Interest Rate fnterest RateCrop Participation 109" 5.52" 4?" 109" 5.5%

- 244

-37
7

- L34
- 83

74

- 245

- 38

l_1

on -$20e- 1_s8
- L48

of
of

Alfalfa
Establishment Year
Alfalfa
Established Stand

Drybeans

-34-
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VI. TOBACCO GARDENAREA

Description:

The Tobacco Garden area consists of 48 sections in Township 151 l.torth, Range

98 West; Township 152 North, Range 97 West; Township 152 North, Range 98 West;

and Township 153 North, Range 97 West. The irrigable land in this area extends

approximately 15 miles north along Tobacco Garden Creek from a point 8 miles

northeast of Watford City, Figure 12. Proposed pivot locations a¡e shown in Figure 13.

These proposed pivots are contingent upon more detailed land classif,rcation and

la¡downer interest. A total of 1,646 acres could be irrigated if all the proposed pivots

are developed. Alternatives 5, 6, and 7 considered only the northem six miles of the

area. These alternatives would irrigate 1,052 acres.

Seven water delivery systems were investigated. The pumping system for all

the alternatives consist of floating pumps on Lake Sakakawea and boosters pumps

above the flood pool of the lake. AII of the alternatives will provide water to each pivot

with suffrcient pressure to operate the sprinklers.

Al, ternative 1:

The pipeline distribution system for Alternative 1 is shown in Figure 14. The

distribution system contains 167,110 feet of pipe, Appendix B. The intake and

pumping plant will be located on the edge of Lake Sakakawea near the submerged

river channel in the NW7¿ of Section 24, Township 153 North, Range 98 West. The

design flow at the intake is 9,800 gpm, the design pressure head is 480 feet.
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Alternative 4:

Alternative 4 is shown in Figure 17. The distribution system contains 158,145

feet of pipe, Appendix B. The intake and pumping plant will be located near the shore

of Lake Sakakawea in the NWZ¿ of Section 36, Township 154 North, Range 97 West.

This intake location is not near the submerged river channel, when the reservoir is low

there may be problems pumping from this location. The design flow at the intake is

9,800 gpm, the design pressure head is 550 feet.

The cost estimate for Alternative 4 is $8,170,000, or $4960 per acre. This

estimated cost is higher than the estimated cost for Alternative 1. Due to the

increased head required the pumping cost for Alternative 4 will also be greater than

the pumping gost for Alternative 1. Compared to Alternative 1, Alternative 4 will be

more costly to construct and operate, will not provide any additional benefits, and has

a less desirable intake location. Therefore, Alternative 4 was not considered further.

Alternative 5:

Alternative 5 provides water to the northern part of the area, the r.emaining

pivots would not be served under this alternative. This reduces the irrigated area to

L,052 acres. The pivots served and the proposed pipeline are shown in Figure 18.

The distribution system contains 86,590 feet of pipe, Appendix B. The intake

and pumping plant will be located near the shore of Lake Sakakawea in the NW7¿ of
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The estimated cost of Alternative 7 is $4,200,000 or $¿,000 per acre. Because

this cost and the design head are greater than for Alternative 5, this alternative was

not investigated further

Summanrt of Alternatives:

Seven alternatives to develop irrigation in the Tobacco Garden area \¡/ere

investigated. The construction cost, irrigated area, and total dynamic head (TDH) are

summarized in Table 9.

Table 9
Cost of .â,Iternatives

11 l-arnaf i rla
ConsÈ¡r¡ction Costs

lFrrfa] Pêr Àêrê

$6,9.40,000
7 ,L80, 000
7 ,6LO,0oo
8,r70,000
3,730,000
3, 860, 000
4,2oo, oo0

54 ,220
4,360
4,630
4,960
3,540
3,670
4, 000

Irrigated
,Arêa

L,646
r,646
L,646
L,646
L,052
L,052
7,052

1
2
3
4
5
6
7

TDTI

480
523
566
553
407
429
4]-7

Alternatives 2, 3, 4, 6, and 7 are more costly both to construct and operate;

therefore, they were eliminated. The estimated construction and pumping costs for

Alternatives 1 and 5 are summarized in Table 10.

Table 10
Comparíson Àlternatives 1 and, 5

Constnrction Costs Pumping Costs
Àlternative Total Per .Acre Total Per Acre

56,940,000 $4,220 $11-0,000 $67
3 ,730, 000 3, 540 67,100 64

1
5
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VII. CIIARBONNEAU/TIMBER CREEK AREA

Description:

The Charbonneau./Iimber Creek area consists of 57 sections in Township 151

North, Range 100 West; Township 151North, Range 101West; Township 151North,

Range 102 West; Township 151Ì.[orth, Range 103 West; Township 151North, Range

104 West; Township 152 North, Range 100 West; and Township 152 North, Range 101

rWest. The study area is along Charbonneau Creek and Timber Creek. The land

irrigation classifrcation and study area are shown in Figure 21" Proposed pivot

locations are shown in Figure 22. These proposed pivots are contingent upon more

detailed land classifrcation and. lando\ñrner interest. A total of 3,151 acres could be

irrigated if all the proposed pivots are developed. Eight water delivery systems \Ã¡ere

investigated. Most of the alternatives consider only a portion of the total area.

Alternative 1:

The pipeline distribution system for Alternative 1 is shown in Figure 23. The

distribution system contains 219,180 feet of pipe, Appendix B. The intake and
I

pumping plant will be located on the Yellowstone River near the abandoned railroad

bridge in the NWZ¿ of Section 35, Township 151 North, Range 104 W'est. The design

flow at the intake is 18,200 gpm, the design pressure head is 740 feet.

The estimated cost of the pipeline plus the unlisted items, contingencies, and

engineering for this alternative is $13,810,000. Distributed over the proposed

-50-
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Section 24, Township 153 North, Range 98 West near the submerged river channel.

The design flow at the intake is 6,600 Bpm, the ddsign pressure head is 410 feet.

The cost estimate forAlternative 5 i

irrigation area this results in a development cost of approximatæly $3,540 per acre.

The estimated annual pumping cost is $67,100 or $64 per acre.

Alternative 6:

Alternative 6 is similar to Altemative 5. in" Orr-Oing plant would be at the

same location, and the same pivots would be served. The distribution system shown

in Figure 19 will contain 71,850 feet of pipe, Appenþix B. The design flow at the intake

is 6,600 gpil, the design pressure head is 430 feeü.

The estimated cost of Alternative 6 is $3,860,000 or $3,670 per acre. Because

this cost and the design head are greater than for Alternative 5, this alternative \tras

not pursued.

Alternative 7 irrigates the same area as Alternatives 5 and 6. The intake and

pumping plant is located in the NW7¿ of Section 36, Township 154 North, Range 97

West. The distribution system, Figure 20, contai¡s 78,285 feet of pipe, Appendix B.

The design flow is 6,600 gpm, the design pressure head is 420 feet.

Alternative 7:
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The estimated cost of Alternative 7 is $4,200,000 or $4,000 per acre. Because

this cost and the design head are greater than for Alternative 5, this alternative \Mas

not investigated further.

Summary of Alternatives:

Seven alternatives to develop irrigation in the Tobacco Garden area were

investigated. The construction cost, irrigated area, and total dynamic head (TDH) are

summarized in Table 9.

Table 9
Cost of Àlternatives

eonstrrrctíon Costs
Àlt-arnat-irra Total Þer Àcrrê

$6, 940, 000
7, l_80, 000
'l ,6!0, 000g,L7 0, 000
3,730,000
3, g6o, o0o
4,2oo, ooo

54 ,220
4,360
4,630
4,960
3, 540
3,670
4,000

Irrigated
Àrea

7,646
L,646
1,646
t,646
L,052
L,052
1,052

1
2
3
4
5
6
7

!FDII

480
523
566
553
407
429
477

Alternatives 2, 3, 4, 6, and 7 are more costly both to construct and operate;

therefore, they \ilere eliminated. The estimated construction and pumping costs for

Alternatives 1 and 5 are summarized in Table 10.

Table 10
Comparison Alternatives 1 and. 5

Construction Costs Pum¡ring Costs
.â,lternative Total Per Acre Total Per Àcre

$6,940,000 ç4,220 s1_10,000 s67
3 ,730, 000 3, 540 67, 100 64

i_
5
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Alternative 5 is the least costly to construct and operate. However, Alternative

1 would irrigate more area. Based on the above comparisons, Alternative 5 was

selected for economic analysis.

Economics:

The estimated irrigated crop budget was used to determine the economic return

for Alternative 5. The results of the budget are presented in Table 11.

Based on the returns shown in Tables 11, it appears that this project is not

feasible.

Tab1e 11
Per Acre Returns to Unpaid lral¡or and Management

Alternative 5

Fa¡m Program
No Cost-Share
Interest Rate

40e" Cost-Share
InÈerest Rate

Corn Grain
Corn Grain
Corn Grain
Corn Silage
Çorn Silage
Corn Silage

N
92.52
77 .52

N
92.5+
77 .52

Base
Base

Base
Base

-s43 s
385

- 375

- 361- 3r_0
- 301_

- 470

- 263

- 218

-$3r-5- 26s
- 255

-$2 80
- 229
- 2L9

-ç29r- 241
- 23L

- 2L7
- ]-66
- 156

- 326

- 119

- 74

-$21_3
1_63

- I5J

138
88
78

- 248

-4L
4

on

on

of
of

of
of

24t
1_9 1
18r-

20s
155

- 145

Alfalfa
Establishment Year
Alfalfa
Established Stand
Drybeans

- 351 - 315

- 1,43 l-08

98 62
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YII. CIIARBONNEAU/TIMBER CREEK AREA

Deseriotion:

The Charbonneau./Iimber Creek area consists of 57 sections in Township 151

North, Range 100 West; Township 151Ì{orth, Range 101West; Township 151North,

Range 102 West; Township 151North, Range 103 West; Township 151North, Range

104 West; Township 152 North, Range 100 West; and Township 152 North, Range 101

'West. The study area is along Charbonneau Creek and Timber Creek. The land

irrigation classification and study area are shown in Figure 21. Proposed pivot

locations are shown in Figure 22. These proposed pivots are contingent upon more

detailed land classifrcation and lando\ilner interest. A total of 3,151 acres could be

irrigated if all the proposed pivots are developed. Eight water delivery systems were

investigated. Most of the altematives consider only a portion of the total area.

Alternative 1:

The pipetine distribution system for Alternative 1 is shown in Figure 23. The

distribution system contains 219,180 feet of pipe, Appendix B. The intake and

pumping plant wiil bþ located. on the Yellowstone River near the abandoned. railroad

bridge in the NW% oiS".tiorr 35, Township 151North, Range 104 West. The design

flow at the intake is 18,200 gpm, the design pressure head is 740 feet.

The estimated cost of the pipeline plus the unlisted items, contingencies, and

engineering for this alternative is $13,810,000. Distributed over the proposed

-50-
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irrigation area this results in a cost of approximately $4,380 per acre for the pipeline,

The cost of the pumping plant and pivots are not included in this amount. The cost of

the pumping plant and pivots were not calculated because the codt of $4,380 per acre

is not economically feasible.

Alternative 2:

The irrigable area in Sections 29 and 30, Township 151North, Range 100 West

is not served by Alternative 2. The irrigated area is reduced to 2,959 acres. The

pipeline distribution system for Alternative 2 and the pivots served are shown in

Figure 24. The distribution system contains 189,480 feet of pipe, Appendix B. The

intake and pumping plantwill be located on the Yellowstone River near the abandoned

railroad bridge in the northwest quarter of Section 35, Township 151North, Range 104

West. The design flow at the intake is 17,200 gpm, the design pressure head is 760

feet.

The estimated cost of the pipeline plus the unlisted items, contingencies, and

engineering for this alternative is fi12,720,000. Distributed over the proposed

irrigation area this results in a cost of approximately $4,300 per acre for the pipeline.

The cost of the pumping plant and pivots are not included in this amount. The cost of

the pumping plant and pivots v¡ere not calculated because the cost of $4,300 per acre

is not economically feasible.
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Alternative 3:

Alternative 3 provides water to 2,219 acres. The pipeline distribution system

and the pivots served by Alternative 3 are shown in Figure 2f. The distribution

system contains 139,320 feet of pipe, Appendix B. The intake and pumping plant will

be located on the Yellowstone River near the abandoned railroad bridge in the NWZ¿

of Section 35, Township 151North, Range 104 West. The design flow at the intake is

12,800 Bpm, the design pressure head is 500 feet.

The estimated cost of the pipeline plus the unlisted items, contingencies, and

engineering for this alternative is $9,060,000. Distributed over the proposed irrigation

area this results in a cost of approximately $4,080 per acre for the pipeline. The cost

of the pumping plant and pivots are not included in this amount. The cost of the

pumping plant and pivots were not calculated because the cost of $4,080 per acre is not

economically feasible.

Alternative 4:

Alternative 4 provides water to 548 acres. The pivots used and thb pipeline

distribution system for Alternative 4 are shown in Figure 26. The distributipn system

contains 54,580 feet of pipe, Appendix B. The intake and pu¡nping plant will be located

on the Yellowstone River near the abandoned railroad bridge in the NWZ¿ of Section

35, Township 151North, Range 104 West. The design flow at the intake is 3,200 Bpñ,

the design pressure head is 470 feet.
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The total estimated cost for Alternative 4 is $1,950,000, Appendix C. This

estimate does include the pumping plant and pivots. Distributed over the proposed

irrigation area this results in a development cost of approximately $g,S0O per acre.

The estimated annual pumping cost is $41,300 or $7S per acre.

Alternative 5:

Alternative 5 irrigates only 617 acres in Sections 27 and 28, Township 152

North, Range 100 West. The pipeline distribution system for Alternative 5 and the

pivots served are shown in Figure 27. T}'e distribution system contains 13,280 feet of

pipe, Appendix B. The intake and pumping plant will be located on the edge of Lake

Sakakawea on the Section line behveen Sections 15 and 16, Township 152 North,

Range 100 West. The design flow at the intake is 4,400 BpD, the design pressure head

is 430 feet.

The total estimated cost for Alternative 5 is $1,240,000, Appendix C. This

estimate includes cost of the pumping plant and pivots. Distributed over the proposed

irrigation area this results in a development cost of approximately $2,000 per acre.

The estimated annual pumping cost is $¿5,600 or $74 per acre.

Alternative 6:

Alternative 6 irrigates 2,4LI acres. The pipeline distribution system for

Alternative 6 and the pivots served are shown in Figure 28. The distribution system
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contains 120,460 feet of pipe, Appendix B. The intake and pumping plant will be

located on the edge of Lake Sakakawea on the Section line between Sections 15 and

16, Township 152 North, Range 100 West. The design flow at the intake is 14,200

gpm, the design pressure head is 550 feet.

The total estimated cost for Alternative 6 is $8,650,000, Appendix C. This

estimate includes cost of the pumping plant and pivots. Distributed over the proposed

irrigation area this results in a development cost of approximately $3,¡90 per acre.

The estimated annual pumping cost is $153,500 or $64 per acre.

Alternative 7:

Alternative 7 consists of a canal following the abandoned Burlington Northern

Railroad from the Yellowstone River in Section 35, Township 151 North, Range 104

West to Watford City. Figure 29 shows a profile of the railroad. The data for this

profile was taken from USGS 7.5 minute quadrangle maps. There is 380 feet increase

in elevation from near Cartwright to a point between Rawson and Arnegard. It would

not be pracdical to build a canal along this route.

Alternative 8:

Alternative 8 irrigates 2,480 acres. The distribution system for Alternative 8

and the pivots served are shown in Figure 30. The distribution system contains

102,060 feet of pipe, Appendix B. TWo canals are used in this alternative. The first
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canal will be approximately 19,800 feet long. The estimated length of the second canal

is 52,550 feet. Both canals will have a trapezoidal cross-section with a bottom width

of 8 feet and 2:1 side slopes. The estimated volume of excavation for the canals is

173,500 cubic yards. The second canal will require 13 drop structures 6 feet high. The

canals wiII also require 9 road crossings.

The intake and pumping plant will be located on the edge of Lake Sakakawea

on the section line between Sections 15 and 16, Township 152 North, Range 100 West.

The design flow at the intake is 14,200 gpm, the design pressure head is 520 feet. A

relift pumping plant wiII be required at the end of the frrst canal in Section 13,

Township 151 North, Range 100 West. The design flow for the canal relift pumps is

10,600 gpm, the design pressure head is 106 feet. A second relift pumping plant will

be needed at the corner of Sections 1, 6, 7, and 12, Township 151 North, and Ranges

101 and 102 West. Two sets of pumps will be required at this site. One set will supply

3,800 gpm at 140 feet of head to the pivots south of this point. The other set will

supply 1,800 gpm at 360 feet of head to the pivots to the north.

The total estimated cost for Alternative 8 is $7,900,000, Appendix C. This

estimate includes cost of the pumping plant and pivots. Distributed over the proposed

irrigation area this results in a development cost of approximately $3,280 per acre.

The estimated annual pumping cost is $224,400 or $90 per acre.
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Summary of Alternatives:

Eight alternatives to develop irigation in the Charbonneau./Timber Creek a¡ea

were investigated. Alternative 7 was eliminated without calculating the construction

cost due to the topog¡aphy of the proposed canal route. The constmction cost, irrigated

area, and total dynamic head (TDH) for Alternatives 1 through 6 and 8, are

summarized in Table 12.

Table L2
Cost of å,lÈernatives

Construction Costs lrrígated,Alternative Total Per Àcre å,rea TDH

1
2
3
4
5
6I

4
5
6I

s13, 81_0, 000*
!2 ,720, OOO.

9, O6o, OOO.
L,950,000
L,240,000
8, 650, 000
7 ,900,000

$4,380'.
4,300-
4, O8o'
3,560
2,000
3,590
3, L80

3 , 151_
2 ,959
2 ,279

548
677

2 ,41-1-
2 ,480

140
760
500
470
430
550
s20

Estimated cost of pumping plant and pivots not
included.

The cost of the pipeline alone for Alternatives L,2, arrd 3 is over $4,000 per acre;

therefore, they were eliminated. The estimated construction and pumping costs for

Alternatives 4, 5, 6, and.8, are summarizå¿ io Table 13.

Table 13Alternatives 4 and 5

Constñ¡ction Costs Pumping Costs.Alternative Tota1 Per Àcre Total Per Àcre
$1,950,000 $3,560 $ 41,300 $757,240, 000 2 ,000 45, 600 7 4

8, 650, 000 3, 590 153, 500 64
7 ,900, 000 3 , 18 0 224,400 g0

-66-



Each of these alternatives irrigate different areas. Therefore, a economic

analysis was done for Alternative 4,5,6, and 8.

Economics:

The estimated irrigated crop budgets \Ãrere used to determine the economic

return for Alternatives 4, 5, 6, and 8. The results of the budgets are presented in

Tables 14,15,16, and 17.

Table 1,4
Per Àcre Returns to Unpaid Labor and Management

Alternat,ive 4

Fa¡m Progra.ut
No Cost-Share
Interest RaÈe

40?" Cost-Share
Interest Rate

Corn Grain
Corn Grain
Corn Grain
Corn Silage
Corn Silage
Corn Silage

Non
92.52 of Base
77 .52 of Base

Non
92.52 of Base
77 .5% of Base

-(¿¿R
- 397
- 388

- 373- 323
- 313

- 485

- 278

- 227

-ç327- 21'7
- 267

- 253
- 202
- t_93

- 365

1_5 I
- L07

-ç2eL- 24L
- 23]-

2t7
- rbb
- L57

- 329

L22

-7L

-s3 03
- 253

243

229
- L78
- r_68

34L

L34

- 83

-522s- L74
164

- 150
-99- 90

- 262

-55
4

Alfa1fa
Establishment Year
Alfalfa
Established Stand

Drybeans
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Table 15
Per Àcre Returns to Unpaid Labor and ManagementAlternative 5

No Cost-Share
Interest RateFarm Program

402" Cost-Share
Interest Rate

Corn Grain
Corn Grain
Corn Grain
Corn Silage
Corn Silage
Corn Silage

92.5
77.5

N
92.52
71 .52

Base
Base

-$2 63
- 2L3
- 203

- 189
138

- 1,29

- 301

- 93

-43

-$1e6
- 1/1 ç'

- 135

-s17s
- L25
- t_15

- l_01-
- 50
-40

- 21,3

5

"E

-$t_86- 1_35
- :-26

- t_11
- 6l-
- 5l-

- 223

16

34

-st-40- 90
80

on
of
of

N
z
*

of
of

on 66
1_5

6
BaSe
Base

- t2L
- 70
- 6l-

- 233

26

24

Alfalfa
Establishment Year
Alfalfa
Established Stand

Drybeans

- L78

30

80

Table 15
Per Acre Returns to Unpaid Labor and Manage-mentAlternative 6

No Cost-Share
Inferest Rat,eFarm Prografn

40?" Cost-Share
Interest Rate

Corn Grain
Corn Grain
Corn Grain
Corn Silage
Corn Silage
Corn Silage

Non
92.52 of Base
77 .52 of Base

Non
92.52 of Base
17 .5% of Base

-$440- 390
- 380

- 366
- 31_5
- 305

- 475

- 268

- 223

-S3rg- 269
- 259

- 244
- 1-94
- 184

- 354

- L47

- t02

-s283- 232
- 223

- 208- 1s8
- L48

- 318

t_10

65

-$291- 241
- 23r
- 2L7
- 166
- 156

- 326

- LL9

- 74

- $2l-3
- l.62

L53

- 138
- 88
- 78

- 248

-4]-
5

Alfalfa
Establishment Year
Alfalfa
Established Stand

Drybeans
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Tab1e L7
Per Acre Returns to Unpaid Labor and ManagementÀIternative 8

Corn Grain
Corn Grain
Corn Grain
Corn Silage
Corn Silage
Corn Silage

Farm Program
ñ--! i -i --L 

i ^-

Non
92.52 of Base
77 .52 of Base

No Cost-Share
Interest Rate

1^O- E EO- tO-

40?" Cost-Share
Interest Rate

I 
^O- 

E ÉO-

92
77

Non
58o
5?o

ase
ase

-54L1- 366- 357

- 342- 292
- 282

- 458

- ¿5L

]-92

-s309- 2s9
- 249

- 235- r_84
- L74

-ç277- 227- 2L7

- 202
- L52
- L42

-$288- 237
228

- 2L3- r_63
- 153

- 329
_ I¿L

-63

-ç21,7
- L67
- L57

_ 1A?.
-92

82

- 258

-51
7

fB
fB

Alfalfa
Establishment Year
Alfalfa
Established Stand
Drybeans

- 350

- L43

- 85

- 318

- 111_

- 53

Based on the returns shown in Tables 14, L5, 16, and 17,1t appears that

Alternatives 4, 6, and 8 are not feasible. Alternative 5 may be feasible if cost-share

and low interest rates are available.
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\rIII. IVATFORD CITY AREA

Description:

The Watford City area consists of 53 sections in Township 150 North, Ranges

98 through 101West. The study area extends from Alexander to a point 3 miles south

and 4 miles east of Watford City. The land irrigation classification and study area are

shown in Figures 31 through 35. Proposed pivot locations are shown in Figure 36.

These proposed pivots are contingent upon more detailed land classifrcation and

landowner interest. Three water delivery systems were investigated. All three

alternatives extend from either the Tobacco Garden area or the Charbonneau.flimber

Creek area.

Alternative 1:

Alternative 1 irrigates 7,2L5 acres. The pipeline distribution system and the

pivots served are shown in Figure 37. The distribution system contains 49L,320 feet

of pipe, Appendix B. The intake and pumping plant will be located in the northwest

euarier of Section 24, Township 153 North, Range 98 West. The design flow at the

intake is 42,400 gpffi, the design pressure head is 970 feet.

The estimated cost of the pipeline plus the unlisted items, contingencies, and

engineering for this alternative is $29,850,000. Distributed over the proposed

irrigation area this results in a cost of approximately $4,140 per acre for the pipeline.

The cost of the pumping plant and pivots are not included in this amount. The cost of
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the pumping plant and pivots were not calculated because the cost of $4,140 per acre

is not economically feasible.

Alternative 2:

Alternative 2 provides water to 7,916 acres. The pipeline distribution system

and the pivots served by Alternative 2 are shown in Figure 38. The distribution

system contains 433,960 feet of pipe, Appendix B. The intake and pumping plant will

be located on the edge of Lake Sakakawea on the Section line behveen Sections 15 and

16, Township 152 North, Range 100 West. The design flow at the intake is 46,800

gpm, the design pressure head is 960 feet.

The estimated cost of the pipeline plus the unlisted items, contingencies, and

engineering for this alternative is $31,180,000. Distributed over the proposed

irrigation area this results in a cost of approximately $3,940 per acre for the pipeline.

The cost of the pumping plant and pivots are not included in this amount. The cost of

the pumping plant and pivots vi'ere not calculated because the cost of $3,940 per acre

is not economically feasible

Alternative 3:

Alternative 3 irrigates 7,985 acres. The distribution system for Alternative 3

and the pivots served are shown in Figure 39. The distribution system contains

402,000 feet of pipe, Appendix B. TWo canals are used in this alternative. The frrst
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FIGURE 39
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canal will be approximately 19,800 feet long. The estimated length of the second canal

is 52,550 feet. Both canals will have a trapezoidal cross-section with a bottom width

of 8 feet and 2:1 side slopes. The estimated volume of excavation for the canals is

246,500 cubic yards. The canals will require 14 drop structures 6 feet high, 1 drop

structure 4feethigh, and 1 drop structure 3 feet high. The canals will also require 9

road crossings.

The intake and pumping plant will be located on the edge of Lake Sakakawea

on the section line between Sections 15 and 16, Township 152 North, Range 100 West.

The design flow at the intake is 46,800 gpm, the design pressure head is approximately

500 feet. A relift pumping plant will be required at the end of the first canal in Section

13, Township 151North, Range 100 West. The design flow for the canal relift pumps

is 43,200 gpm, the design pressure head is 107 feet. A second relift pumping plant wiII

be needed on the section line between Sections 20 and 21, Township 151North, Range

100 West. These pumps will supply the pivots south of this point. The design flow is

32,600 gpß, the design head is 315 feet. A third relift pumping plant will be needed

at the corner of Sections 1, 6, 7, and 12, Township 151 North, Ranges 101 and 102

West. Two sets of pumps will be required at this site. One set will supply 3,800 gpm

at L40 feet of head to the pivots south of this point. The other set will supply 1,800

gpm at 360 feet of head to the pivots to the north.

-ör-



The total estimated cost for Alternative 3 is $31,120,000, Appendix C. This

estimate includes the cost of the pumping plants and pivots. Distributed over the

proposed irrigation area this results in a development cost of approximately $3,900 per

acre.

Summary of Alternatives:

Three alternatives to develop irrigation in the Watford City area were

investigated. The construction cost, irrigated area, and total dynamic head (TDH) for

the alternatives are summartzed in Table 18. Due to the estimated cost none of the

alternatives are feasible.

Table 18
Cost of ÀlÈernatives

Const,¡rrction CostsÀlternatiwe Total Per Àcre

s29, 850, OOO*
31,180, OOO.
3!,!20,000

$4, 110'
3 , g40'
3,900

Irrigated,
Àrea,

7 ,2L5
7,9:-6
7,985

1
2
3

lI|DH

970
960
s00

EsÈimated. cost of pumping planÈ and pivots not
included.
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Dt LEGAL REQUIREMENTS

Land Acquisition and Easements:

The pumping plant sites should be acquired in fee simple. However, many of the

sites are located on property owned by the Corps of Engineers which they acquired for

Lake Sakakawea. An easement from the Corps will be required to locate any facilities

on their property.

Perpetual easements will be needed for the pipelines and canals used in the

distribution systems. In addition, temporary construction easements wiII have to be

purchased for construction. The majority of the proposed distribution systems are

pipelines which would. be located adjacent to existing roads, and on section lines and

quarter lines. There will be a minimal disturbance of the land, most of which will

occgr during construction. In many cases the landowners f¡om whom easements are

needed will be irrigating from the project. If pipelines are constructed in highway

right-of-ways, a permit from the North Dakota Department of f¡ansportation will be

needed.

Permits Required:

A water use permit is required for water appropriated from the Missouri River.

This permit is issued by the North Dakota State Engineer. Currently, there is an

ample supply of unappropriated water in the Missouri River.
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The construction of the intakes and pumping plants will require excavation or

placement of frll in a wetland. Therefore, a Section 404 permit must be obtained from

the Corps of Engineers to meet the requirements of the Clean Water Act. In addition,

construction will take place below the ordinary high waterma¡k of the Missouri River,

which is sovereign land. Consequently, a sovereign land permit, issued by the North

Dakota State Engineer, will be required. A construction permit from the State

Engineer will also be needed.

Irrigation Districts:

In areas where there is interest in proceeding with a project an irrigation

district could be formed. The district could senre as the local sponsor for the project.

To establish an irrigation district a petition describing the proposed district must be

signed by landowners who own a majority of land within the proposed district and filed

with the State Engineer. A feasibility report on the proposed plan of imigation must

be included with the petition. The feasibility report must include preliminary designs

of all the proposed conveyance systems and other works, in sufficient detail to show the

proposed method of construction. The feasibility report must also include an analysis

of the soil and water compatibility of the irrigable land. This reconnaissance report

will meet these requirements. The memorandum in Appendix E outlines in more

detail the requirements for establishing an irrigation district.
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a

)L FURTHER STUDY REQUIRED

Any project that is to be constructed will require further study. The next step

in the process will be a feasibility study. This study should include:

A soil survey of the land being proposed for irrigation, with emphasis on the
conditional soils. The information from the soils su¡r¡ey would be critical in
making the frnal determination of the land to be irrigated.

o

o

a

Discussion with the landoÌer¡ners to establish the frelds to be irrigated and the
type of system to be used on each field.

Preliminary detailed designs of the necessary pumping plants, reservoirs,
conveyance systems and all other facilities of the project.

Cost estimates and economic analysis of the project, including a composite
economic model.

o Discussion of the environmental, economic, and social impacts of the project.

Identifrcation and location of existing pipelines, utilities, wildlife areas,
archeological sites, and federally and state owned land. The impacts on these
areas and procedures needed to accommodate them will be discussed.

a
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K. SUMMARY

The possibility of developing irrigation in four separate areas in McKenzie

Countywas investigated. Table 19 summarizes the areas, the cost of construction, and

the pumping cost for the selected alternative in each of these areas.

Table 19
Surmnary of Proposed Iruígation Àreas

Àrea Irrigated Pumping Costs
Area aI Per Acre

Const¡r¡ction CostsTotal Per Acre
Charlson
Tobacco Garden
Charbonneau/
Timber Creek

A1r. 5A1r. I
Vtratford CiÈy

2,446
r,052

6L7
2 ,490
7,985

ç6,420, 000
3,730,000

L,240,000
'Ì ,900, 000

3r,120,000

$1_50, 000
67,L00

00
00

$2, 600
3,540

2,000
3,180
3,900

45,6
224,4

$6r
64

74
90

Unfortunately, the irrigable land in McKenzie County is not ananged to allow

a project to serve the land at a reasonable cost. The inigable land is distant from the

river and is in small scattered parcels rather than a large contiguous area. A
distribution system to sen¡e these small parcels is very expensive. Also, the elevation

of the land in the study area is relatively high. Lifting water from either the

Yellowstone or the Missouri River is expensive, estimated pum¡iing costs exceed $60

per acre for all the alternatives considered. Because of the high costs it appears

infeasible to develop a large scale irrigation project to sen¡e several landowners in

McKenzie County. This does not mean that it would not be possible for individuals to

develop irrigation in the county.
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ItrI. RECOMMENDATIONS

Based on the estimated cost of developing irrigation, $2,000 per acre is the

lowest esfimat€, and the estimated pumping costs which exceed $60 per acre per year,

it does not appear that development of any of the projects investigated in this study are

feasible. Therefore, it is recornmended that no further study of the areas investigated

in this report be done.
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APPENDD( A

Agreement





SWC Project #1857
November 4, 1991

.AGREE}fENT
Reconnaissa¡ce fnvestigation

of Irrigation in
llcKenzie County

I. PÀRTIBS

Î1HIS ÀGREEIÍENT is between Èhe North Dakota State llater
Commission, hereinafter Commission, through its Secretary, David

À . Sprync zynatyk; and the l'lcKenz ie County Water Resource

District, hereinafter District, through its Chairman, John

Ànderson.

rr. PROJECT, rÆÀTrON, ÀND PIIRPOSE

The District has requested the Commission to investigate the
feasibitity of developing irrigation within the county. Emphasis

will be placed on areas in proximity to the Missouri and

Yel-lowstone Rivers.

III. PRELIII.INÀRY INVESTIGÀTION

The parties egree that further information is necessary

concerning the feasibility of irrigation in McKenzie County.

Therefore, the Commission agrees to:

1.

2

Identify areas with irrigable soils using Soil
Conservation Service soils maPS.

Develop proposals for delivery of water to areas with
irrigation potential.
Prepare preJ-iminary cost estimates for the proposals.3
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Identify survey requirementsirrigation areas.
for the possible

Develop cosÈ estimates for surveys and other fietd worknecessary for preliminary design to be used as basisfor cost-share for preliminary design.
Prepare a reconnaissance report containing the resultsof the investigation.

rV. PÀYì{ENP ÀND TERM

The District agrees to pay the Commission a total of S500.00
to partiaJ-ly defray the cost of the investigation. The payment
must be made by the District prior to December L, 1991. The
parties agree that the project is to be compreted by June 30,
1993.

V. RTGETS-OF-EIflTRY

The District agrees to obtain written permission from any
affected Landowners for field invest.igations by the Commission
whích are required for the reconnaissance investigation.

vr. INDElfNrFrc.à.TroN

The Oistlrict agrees to indemnify and hold harmless the State
of North Dakota, the commission, its secretary, their employees
and agents, from all cÌaims, suits or actions of whatsoever
nature resulting out of the design, construction, operation, or
maintenance of the project. fn the event a suit is initiated or
judgement is entered against the state of North Dakota, the
commission, its secretary, their employees or their agents, the
District shaLl indemnify any or alL of them for al-I costs and

4

5

6
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expenses, including legal fees, and any judgrrent arrived aÈ or
satisfied or settlement entered.

VII. I{ERGER CI,ÀUSE

This agreement constitutes the entire agreement between the
partj-es. No waiver, consentr.modificaÈion or change of terms of
this agreement shall bind either party unl-ess in writing, signed

by the parties, and attached hereto. Such waiver, consent'
modification or change, if made, shall be effecÈive only in the

specific instance and for the specific purPose given- There are

no understandings, agreements, or rePresentations, oral or
written, not specif ied trerej-n regarding this agreement.

NORfiI DÀKOTA STÀTE T{ÀTER UCKENZIE COI]NIY T{ÀTER RESOI]RCE
DISIR.ICTSION
By:

a

D À. Arnold Ceynar
Vice ChairmanSecretary

}JI cq. WIÎNESS:
// (

t

DÀTE:

I
DÀTE:

I

,1
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APPENDD( B

Distribution System Pipe Requirements





Di no T-ì'i ¡molar
( inches )

6
L0
T2
L4
L6
18
20
36

Total

Di na Tìi ¡malor
( inches )

6
10
12
L4
1_6
l_8
20
27
36

Total

Table B-1 - Charlson Area
Àlternative 1

T.anal-h l-nql
( feet ) (per foot)

l-¿r q l-

79,030

TaJ¡le B-2 - Charlson Àrea
Alternat,ive 2

T.anaf 1r (-nqf
( feet ) (per foot)

6, 600
L2,320

2 ,540
3,960
5, 600
7,740
5,460

34.81_0

3,300
4,960
5 ,280
9,560
3,960

t4,520
5,280
5 ,940

28 .87 0

s 4.00
8.50
t_2 . 00
1_8.00
22.00
28.50
35.00
50.00

$ 4.00
8. s0

12.00
18. 00
22 .00
28.50
35.00
44 .00
60.00

ç 26,400
r04,720
30, 480
7L,280

L23,200
220 ,590
191, l-00

2.088. 600

s2, 856, 370

Oaql-

$ 13,200
42 , L60
63,360

t72,080
87,L20

4t3 ,820
194, 800
26tt,360

1 1?O )ãã

2 , g7'0, 1o o81, 670
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Table B-3 - Charlson ÀreaAlternative 3

T.enoth Cosl
( feet ) (per foot)

Pioe I)i ameter
( inches )

6
t_0
T2
16
20
27
36

Total

Pioe Diameter
( inches )

6
10
16
18
20
24
27
36

Total

$ 13,200
22,440
63,360
56 ,7 60

l-86,900
406, 560

2.122.200

OosI

3 ,47L,420

Cosl

3 ,62]-,750

3,300
2 ,640
5,280
2 ,580
5,340
9,240

45 .31 0

$ 4.00
8.50

t_2 . 00
22 .00
35. 00
44 .00
60.00

B-4 - Char1Eon Area
Alteraative 4

s 4.00
8. s0

22 .00
28.50
35.00
40. 00
44 .00
60.00

$ r¡,200
22 ,440
29 ,040
30,2!0

240 ,700
L62,400
402 , L60

2.722.200

73,750

73,750

3,300
2,640
1- ,320
1, 060
6,950
4,060
9,r40

45 .37 0

TabIe

Lencrth Cost
( feet ) (per foot)

B-2



À--rr:i-i-.3¡-t;:'g:r,':gr:i.l!.,i:,!,..'l.i,i--:i:-:-,---:"jj.'..g.'-¿'!::i-iil.!:'-..::.'......--,:â:ai!rê--i.!,:---.'.- ,-'-¡-il- --- --

Pi ne f)i amet-er
( inches )

6
8

l_0
t4
L6
1-8
20
24
2't
36

Total

TaI¡Ie B-5 - Cbarlson å.raa
Àlternative 5

T,enrvth Coql-
(feet) (per foot)

(.oq.i.

3, 960
6, 600
5,280

$ ¿.oo
5.50
8.50

18.00
22 .00
28.50
35.00
40.00
AL ON
60.00

$ 1,5, 940
36,300
44,880

l-30, 690
130,680
188, 100
296 ,800
2L5,200

58,090
1. 098. 600

2,2r5,160

7 ,260
5, 940
6, 600
8, 480
5,380
L,320

18.31_0

69,1_30

B-3



Table 8-6 - Tobacco Gardens AreaÀlternative 1

Lenot-h Cosl(feet) (per foot)
Pioe Diameter

( inches )

6
8

r_0
1-2
T4
l_b
r_8
20
24
27
36

Total

Pi ne I)i ameter
( inches )

6I
10
t2
L6
1_8
20
24
27
36

Total

s 95, 600
L05 ,27 0
27 4,550
150,480
522,720I rso, 480
300, 300
599,200' 377,520

1,227 .600

Coql-

83,l-60
156, 090
120,530
258 ,480
59,400

511 , l-04
240 ,7 68
3 69, 600
384,800
464,640
cg0 000

3,638,572

ost

3, 803 ,720

20,790
28,380
l_4, 180
21,540
3,300

23 ,232
8 ,448

l-0, 560
9 ,620

10, 560
1_6.500

23 ,900
t9 ,]-40
32 ,300
12,540
23 ,7 60

5 ,280
8,580

t4,980
8,580

20 .460

$4
5
8

t2
18
¿¿
28
35
40
44
60

.00

.50

.50

.00

.00

.00

.50

.00

.00

.00

.00

$

161,LL0

Table B-7 - Tobacco Gard.ens ÀreaAlteraative 2

Lenoth Cost
( feet ) (per foot)

$4
5I

L2
22
28
35
40
44
60

.00

.50

.50

.00

.00

.50

.00

.00

.00

.00

L69 ,520

B-4
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Tab1e B-8 - Tobacco Gardens Àrea
Alt,ernative 3

T,on ¡vllr (-nql-
( feet ) (per foot)

Þi ne Di:mcter
( inches )

6I
10
T2
t6
r-8
20
24
27
35

Total

Þ'i na Tli :mei-er
( inches )

o
I

l_0
T2
1_6
18
20
24
27
36

Total

,240
,900
,7 00
,900
,L20
,840
,920
,880

9,240
29 .405

l_58, 1_45

s 4. 00
5.50
8.50

L2.00
22 .00
28.50
35.00
40.00
44.00
60. 00

s 4.00
5.50
8.50

12.00
22 .00
28.50
35.00
40.00
44 .00
60. 00

15, 840
19,800
24,900
L2 ,540
23 ,7 60
L3,200

5 ,280
l_5, 880
13,860
20 .460

l-rrql-

$ 63,360
108,900
21,1,650
l_50, 480
522,720
37 6 ,200
t_84, 800
635,200
609, 8401 ))? Áôn

4, og 0, 750

ônql.

$ 36,960
54,450

252 ,450
118, 800
464,640
45]-,440
277 ,200
635,200
406, 5601 ',lç,L ?nn

4,462,000

L65 ,520

Table B-9 - Tobaceo Gardens Àrea
Alt,ernative 4

T.an¿'rl-h ôoq1-
( feet ) (per foot)
9
9

29
9

2t
15

7
I5

B-5



Tab1e B-10 - Tobacco Gardens Àrea
Àlternative 5

Pipe Díameter Lencrth Cost Cost
( inches ) ( feet ) (per foot)

6
I

l-0
L2
L4
L6
18
20
24

Total

Pioe Diameter
( inches )

6
I

10
L2
1-6
18
20
24

Total

!7 ,490
L,320
5, 600

]-1,640
L2 ,540
7,772
3, 168

l_0,560
1-6.500

s 4.00
s.50
8.50

t_2 . 00
r-8.00
22 .00
28.50
3s.00
40. 00

S 4. oo
5.50
8.50

t2 .00
22.00
28.50
35.00
40.00

Þ 69,960
7,260

47 ,600
1_39, 690
225,720
17 0 ,984
90,288

3 69, 600
660. 000

L,7 81-,092

Cosl

86,590

Table B-11 - Tobacco Gardens ÀreaÀlternatíve 6

Lenot-h Cosl.
( f eet) (per f oot)
8
1

L2
7
3
o
7

,580
,320
,410
,320
,960
,940
,260

27.060

71, 850

Þ

1

34,320
7,260

t_05,485
L5, 840
87,L20

283,290
254 ,1_00oR).400

1,869, 81_5

B-6



Table B-Lz - Tobacco Gardens àrea
Àlternative 7

T,enerth Cosl
( f eet) (per foot)

CostÞi na Tlì amater
(inches)

6
10
L2
L6
L8
20
24

Total

$ 4.00
8.50

12.00
22.A0
28.50
35.00
40. 00

s 15,840
L40,250

63,360
87,L20

283,290
254 , L08

1.255,400
2,099,360

3,960
16, 500

5,280
3,960
9 ,940
7 ,260

31_.385

7 8 ,285

B,-7



Table B-13 - Charbonneau/Timber Creeks Àrea
.â,lternative 1

Lencrth Cost Cost
( feet ) (per foot)

Pioe Diameter
( inches )

6I
l_0
1-2
L4
t_8
20
24
21
36
42

Total

Pine Diamet-er
( inches )

6I
10
12
14
18
20
24
27
36
42

Total

21-9 , L80

2,640
8, 040

42 ,900
L,320

t_0, 560
2,640
9,240

32 ,520
3,L20

55 ,440
50.760

1,320
8, 040

L4,520
L ,320

10, 560
2,640

38,280
6,600

10, 560
64,680
30.960

$4
5I

72
L8
28
35
40
44
60
68

.00

.50

.50

.00

.00

.50

.00

.00

. UU

.00

.00

$ 10, 560
44 ,220

364,650
15, 840

190, 080
75,240

323 ,400
1,300,800

t37,280
3,326,400
? 4q1 6RO

9,240,150

8, 508, 600

Table B-14 - Charbonneau/Timber Creeks .ã.reaÀlternative 2

T,enolh Cosl- Cost
( feet ) (per foot)

$4
5I

T2
18
28
35
40
44
60
68

.00

.50

.50

.00

.00

.50

.00

.00

.00

.00

.00

$ 5 ,280
44 ,220

L23 ,420
15, 840

190,080
75,240

l-,339,800
264,000
464,640

3, 880, 800
2 .705 .280

189,480
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Table B-15 - Charbonneau/Tímber Creeks ÀreaAlternatíve 3

Lenoth Cost- Cost
( feet ) (per foot)

Pioe Diameter
( inches )

6
8

r-0
L4
t_u
20
24
27
36

Total

P'i ne Di amel-er
( inches )

I
t_0
I4
76
18

Total

L39,320

$ 4. 00
5.50
8.50

r_8.00
28. s0
35.00
40.00
44.00
60. 00

s s. s0
8.50

18.00
22 .00
28.50

Table B-16 Cbarbonneau/Timber Creeks Area
Alternative 4

T,enoth Cost Cosi-
( feet) (per foot)

L,320
8, 040

10, 080
l_3, 680
2,640
7,920
7,920

15, 840
7t_.880

5,r40
l_8,480
L4,520
9,240
7 .200

$ 5,290
44 ,220
85, 580

246,240
75,400

277,200
316, 800
696,960

L 2,1t ROn

6, 060, 5go

$ 28 ,27 0
157,080
26t ,360
203,280
205 .200
855,19054, 580
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Table B-L7 Charbonneau/Timber Creeks .ã,rea
.ã,lternaÈive 5

T,enoth Cosl Coqf
( feet ) (per foot)

Pine Diamel,er
( inches )

L2
r_8
20

Total

Pioe Diameter
( inches )

6
10
t2
74
76
1_8
20
24
27
36

s s ,290
Lgz, g50

63, 3 60
237 ,600

87 ,]-20
150, 480
277,200
27 0 ,400
341,,440

2 .77 6 .800

$ r_2.00
28.50
35.00

$ 4.00
8. 50

L2 .00
18.00
22.00
28.50
35.00
40.00
44 .00
60.00

$ 31, 690
75,240

280.000

386 ,920t3 ,290

Table B-18 Charbonaeau/Timber Creeks ÀreaÀlteruatíve 6

Lenoth Cost Cosl
( feet) (per foot)
L,320

22,700
5 ,280

13 ,200
3,960
5 ,290
7 ,920
6,760
7,760

46.280
ItaTo t20 ,460 4,402, 630

B-10



TaJcIe B-19 - Charbonneau/Tí¡rber Creeke ã,rea
Alteraatíve I

Cost Cost
( f eet) (per f oot )(inches)

6
10
L2
t4
T6
t-8
24
27
36

Total

2"644
30, 370
5,280

L0,560
3,960
3,960

1i_,880
3, 180

30.230

s 4.00
8.50

12.00
r-8.00
22 -40
28.50
40.00
44.00
60. o0

$ 10, 560
258,]-45
63,360

1_90, 080
87,L20

112,860
475,2AA
L39 ,920

1 Q1? Rnô

3, l_51 ,045102, 956

B-11



Table B-20 - ûIatford City AreaAlternative 1

Lenoth Cost(feet) (per foot)
Pioe Diameter

( inches )

oI
t-0
L2
t4
16
1_8
20
24
36
42
48
54
60

Total

Pioe Diameter
( inches )

6I
10
T2
t4
1-6
t_8
20
24
36
42
48
54
60
72

$ 4.oo
5.50
8. s0

L2 .00
18.00
22 .00
28.50
35.00
40.00
60.00
68.00
75.00
88.00

r-00.00

S 4.oo
5.50
8. s0

12 .00
18.00
22.00
28.50
35.00
40.00
60.00
68.00
75.00
88.00

100.00
130.00

L9 ,965 ,972

osl-

o.sl

Ç 259,680
199, 650
43L, L20
535, 690
5l_0, 940
249 ,7 44
581,378
660, 100

1,003 ,200
L,267,200
2 , L54,240
2,L79,000
5, 111 , A40
4.724,000

s 9r,840
29 ,040

529, 550
340, 560
7 00 ,920
L7 4 ,240
37 6,200

l-, l_55, 000
1,320,000
2 ,534,400
1,705,440
7,297,000
2 ,904, 000
6,336,000
1-.383.200

497 ,320

Tal¡le B-zL - Watford Cíty ÀreaAlt,ernative 2

Lenoth Cosl
( feet) (per foot)

64 ,920
36,300
50,720
44,640
28,390
LL,352
23 , g0g
18, 860
25, 090
2I, L20
31,680
29 ,040
58, 090
47 .240

20,460
5,290

62,300
28 ,390
38,940
7,920

L3,200
33,000
33,000
42,240
25,090
L7 ,1_60
33,000
63,360
1-0.640

Total 433,960

B-L2
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Ta.ble B-22 - Tlat,ford Ctty Àrea
Alternative 3

T,anri.l-lr flnct
( feet) (per foot)

Þi na Ïli :rnal- ar
(inches)

6
,8

10
1"2
L4
1-

1_8
20
24
27
36
42
54
60
72'TotaI

29,7A0
2 ,640

75, 500
19, 800
44,220
15, 180
2]-,120
33, 000
25 ,480
t7 ,700
69,340
5, 600

19,l_90
1,2,290
10. 640

402,000

s 4.00
5.50
8.50

12.00
r_8.00
22 .00
28.50
35.00
40.00
44 .00
60.00
68.00
88.00

L00. 00
130.00

ônci-

$ 118,800
L4,520

64L,750
237,600
'195,960
333, 960
60]- ,920

1, 155, 000
1, 003 ,200

778, 800
4,t6A,4oo

448, 800
1,588,720
!,229, 000
1 ?a? ,nô

L4,59L, 630

B-13
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Table C-l - Charlson Area
Àlternative 1

tt*a.i aaÈ

Pumps
Distribution System

ôrranl- i l-rr 1lñi f TTt.ìì t Þri r:c

LS
LS

s

35,000
22 ,000

Total

$ 871_,950
, Rç6 ?70

5 3,728,320qqq )Ao
5 4,287,600

ç 1,286,200

$ 630, ooos 220.000

$ 6,423,800

,Fa{.a'l

$ ezt_,950

1, 0l-9 , 400
44t,540
9L2 ,620
1 qR OOO

5 3 ,443, 5l-o
516, 530qq non

$ 4,055 ,540
ç L,2l_6,660

$ 630, 000))o ooo

Subtotal
15% Unlisted
Subtotal
30% Contingencies

l-60 Acre Pivots
40 Acre Pivots

Total

and Engineering
l-B Ea.
10 Ea.

Table C-2 - Charlson Àrea
ÀlÈernative 5

Proiact.

River Pumping Plant
Pipelines:Intake to Dist,ribution

System
Main DistributíonDistribution After Canal

Canal Pumping Plant

Canal

160 Acre Pivots
40 Acre Pivots

ôrranf-itr¡ Trflit- tlnit Price

Lss
FT
FT
FT

LS

Subtotal
15% Unlisted
Subtotal
30% Contingencies and Engineering

18
10

Ea.
Ea.

35, 000
22 ,000

Total

c-1

5 6,r22,200



Proiect
Pumping Plant
Distribution System

160 Acre Pivots
40 Acre Pivots

Total

ProiecÈ
Pumping PlantDístribution System

160 Acre Pivots
40 Acre Pivots

Total

LS
LS

Subtotal
l-53 Unlisted
Subtotal
308 Contingencies and Engineering

Table C-3 - Tobacco Garden Àrea
Àlternativa 1

ouantitv unit unit Price
s

I 35, 000
22,00025

Table C-4 - Tobacco parden Àrea
Àlternatíve 2

I 35, 000
22 ,00025

$Ea
li ct

TotaI
5 447,000

? 63R \'7?

$ 4, 085,572
612 .828

ç 4,69 8,400

$ 1, 409, 500

280,000
550.000

$ 6,937,900

ç 442,000
3 . 803 .720

ç 4,245 ,720
636.860

$ 4,892,580
ç L,464,720
ç 280, 000

550.000

5 7 ,L7 7,300

Ouantítv Unic Unit Price Total
s

LS

Subtotal
1-5t Unlisted
Subtotal
3Ot Contingencies and Engineering

Ea
Ea

c-2



Table C-5 - Tobacco Garden .ã,reaAlternaÈíve 3

ouantitw unit lrnit PricaProìect,
Pumping PlanÈ
Distribution System

160 Acre Pivots
40 Acre Pivots

Proiect
Pumping P1Distributi

l-60 Acre Pivots
40 Acre Pivots

Total

LS
LS

Subtotal
1-53 Unlisted
Subtotal
30t Contingencies and Engineering

$

s

35, 000
25, 000

lFotal

ç 447,500¿.0qo ?qo

$ 4, 53 8 ,250680.750
ç 5,219,000
$ 1, 565,700

280,000qqn nnn

ç 7 ,6L4,700

rFtrl- a'l

5 447,000
4.46?. O00

ç 4,909,000s 736.400
$ 5, 645, 400

$ 1, 693, 600

ç 280, 000
550 00c)

$ 8, 169, 000

8Ea 35, 000
22 ,000¿5 -Eia

Total

Table C-6 - Tobacco Gardea Area
Alternative 4

ôrrant it-rr Ttl1 i l-- Ttni t- Þri r:a

SubtotalI5ä Unl-r_sEecl
SubtoÈa1

308 Contingencies and Engineering

$

LS
LSemÞL

ant
on Sy

I
25

Ea
Ea

c-3



Proieet

Pumping Plant
Distribution System

l-60 Acre Pivots
40 Acre Pivots

Total

Proiect
Pumping P1ant
Distribution System

'160 Ac. Pivots
40 Ac. Pivots

Total

Subtotal
1-58 Unlisted
Subtotal
30? Contingencies and Engineering

Table C-7 - Tobacco Garden Àrea
.àlÈernative 5

orrantitw unit unit Price
$

5 35,000
22 ,00015

Table C-8 - Tobaceo Garden .A.rea
.à,lÈernative 6

ouaaÈiÈv unit uníÈ Price
$

LS
LS

Ea
Ea

LS
LS

a
a

35, 000
22 ,000

Tot.a]-

$ ¡7 4,9L6
1 7P,1 î9).

ç 2,L56,009
12.? ?'q2.

ç 2,479,400
7 43 ,800
175, 000
330 - 000

5 3,728,200

ToÈa1

$ ¡74,9]-6
1.869. 815

ç 2 ,244,73r
336-709

s 2, 581 ,440
ç 77 4,460

1_75, 000
330.000

$ 3, 860, 900

s

Þ

Subtotal
15t UnlisÈed
Subtotal
30* Contingencies and Engineering

5
15

E
E

s

c-4



Table C-9 - Tobacco Garden .ã,rea
Àlternative 7

ôrr¡nl-i l.rr 1Ìrri l. lfr1i l., Þri rraDraia¿.f

Pumping Plant
Distribution System

160 Ac. Pivots
40 Ac. Pivots

Total

$

35, 000
22 ,00Q

|FaÞ¡f

s 374,9t62 0gg 360

$ 2,47 4,27 6
?''71 1) A.

$ 2,845,400
s 853.600

175, 000
3io - 000

$ 4,204, 000

LS

Subtotal
15% Unlisted.
Subtotal
30t Contingencies and Engineering

5
1.5

sEa
Ea

c-5



Table C-10 - Carbonneau/Tímber Creek Àrea
AlternaËive 4

ouantitv unit unit PriceProiect
Pumping Plant
Distribution System

160 Ac. Pivots
40 Ac. Pivots

Total

Proiect.
Pumping PlantDistribution System

1-60 Ac. Pivots
40 Ac. Pivots

Total

Subtotal
1-5? Unlisted
Subtotal
30* Contingencies and Engineeríng

LS
LS

Ea
Ea

35,000
22 ,000

35, 000
22,000,

Tot,al

$ 27 t ,1,20
855 . 1_9 0

ç L,L26,310
1-68 .920

5 L,295,230
388.570

70,000
198.000

$ 1, 951_, 800

Tot.al

$ 293,784
386 ,920

s 690,704
102.1-O6
7 82 ,8l"0
234,890
175, 000

44 . OOO

ç t,236,700

s

$2
9

Table C-11 - Charbonueau/Tímber Creek Area
Àlternatíve 5

ouant.it.r¡ T'lait unit Þrice
LS
LS

Subtotal
1-5t Unlisted.
Subtotal
308 Contingencies and Engineering

$

$

$

$5
2

Ea
Ea

c-6
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Table C-LZ - Charbonaeau/Timber Creek ÀreaAlternative 6

oua.ntit.v ünit unit PricaProiect'
Pumping PlantDistribution System

160 Ac. Pivots
40 Ac. Pivots

Total

Proieet,
Pumping Plants:River Pumping Plant

Canal neliftPipeline Booster Pumps

CanaI
Distribution System

160 Ac. Pivots
40 Ac. Pivots

LS
LS

Subtotal
l-5% Unlisted
Subtotal
30t Contingencies and Engineering

$

LSS

35, 000
22,000

35, 000
22 ,00Q

!Fot-a1

$ 706, 000
4.402. 630

$ 5,l-08,630
7 66 .).qq

$ 5, 87 4 ,925
$ 1, 7 62,475

$ 525,000
4R4 000

$ 8,645,400

lFota.1

s 716, 000
222 ,000
183, 500

285,302
i 151 045

$ 4,557 ,845
683 - 675

ç 5 ,241l.,524

ç 7,572,48O
490, 000qg4 00n

15
22

Ea
Ea

Table C-13 - Cbarbon^neau/Timber Creek ÀreaAlternative I
ouantitw Unit unit Price

LS

Subt.otaI
L58 Unlisted
Subtotal
30% Contingencies and Engineering

t4
27

$Ea
Ea

Total

c-7
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Proi ect
Distribution SystemDistribution System

Proiect
Distribution SystemDisÈribution System

LS
LS

Subtotal
l-5? Unlisted
Su-btotal

308 Contingencies and Engineering
Total

Table C-14 - Watford City Àrea
Alteraatíve 1

ouantitv unit Unit Price

Table C-15 - Watford, City .à¡ea
Àlternative 2

ouantitv unit Uaít Príce

Total
$ 8,372,792

11. s93.090

$1_9,965,972
2 .994. 888

TotaI
8,366,230

12.491.160

ç20 ,857, 390
3 .728 . 61_0

LS
LS

Subtotal
1-5t Unlisted
Subtotal
30t Contingencies and Engineering

Total

c-8



APPENDD( D

Irrigated Crop Budgets





llab1e D-1 - Cl¡arlson Àrea
Àlternative 1

No Costs Share' 10 Percent Interegt
Pr:mping Cost (rrrigatíon Electricity) S2.63 per acre-inch

ci 1 ræa

s240.00 $3oo.oo

À1 f¡l f¡
Establisl¡nent, EsÈablished

Vaar Druhââns

$330.00 $395.00Market Income

Direct Costs
Seed
Herbicides
Fungicides
Insecticides
FerÈilizer
Crop Insurance
FueI & Lu-brication
Repairs
Drying
Hauling
Irrigation Electricity
Irrigation Repairs
Soil Testing, otLrer
fnteresÈ

Return to Unpaid. Labor
and, Manage¡nent

Non-participation
Planting 92.5\ of Base

Deficiency Payment(+)
Cost of Setaside(-)
Return

Planting 77.52 of Base
Def iciency Pa]¡ment ( + )
Cost of setaside(-)
Return

Sum of Listed Direct Costs ç2]-3.L4 $205.15

IndirecÈ (Fixed) Costs
La¡¡d Taxes
Mach. Investment
frrigation Investment
Mach. Depreciation
Land InvesÈment

Sum of Lísted Direct costs $351.99 $345.30

Sum of À1I Listed CosÈs S565.13 $550.45

ç t.29
9.6t

308.55
t5.74
16.80

$ 1.29
7.08

3 08 .5s
11.58
16.80

ç t_29
7 -25

308.55
11.86
r_5.80

s 1.29
2.61

308.55
4.27

16.80

s t.29
8. 86

308.5s
14 .50
15.80

s 28.00
22.53

0.00
14 _ 09
29.66
8.00
7 -]-]-
8.06

12 .00
t2 -00
54 .11
6.00
1.05

10.53

ss3
2

-27 4
97
65

$ 53-80
3.54

-264.87

$ 19. s0
22.53

0.00
r_4.09
44 .60

8.00
r_5 . 87

9 .32
0.00
0.00

54 .11
5.00
1.05

r_0-08

s s3 .4s
2.97

-]-99 .97

s16s.00

s 41..25
6.82
0.00
0.00

24.31
0.00t2.tL
9 .24
0.00
0.00

67.66
6.00
3.85
7 -56

$178.80

s 0.00
0.00
0.00
0.00

48.62
0-00
7.83
5.4L
0.00
0.00

67.66
6.00
6.60
6. 63

s 27.00
18.90

0.00
0.00

23 .47
10.00

9.72
7 .39
0.00
4 .40

38.40
6.00
t.20
7.83

s148.7s $1s4.31

s350.00

ss04.31
$345 .7s $333 . s2

$s24. ss ç482.27

-s32s .13 -S2so .4s -s359. ss -5t52 .27 -$108.31

45

$ 63 .80
3.54

-190.19
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Table D-2 - Char1Eon Àrea
ÀlternaÈive 1

D{o Cost Share, 5.5 PercenË Iatereat
Punping Cost (Irrigation ElectriciÈy) S2.63 per acre-ínch

eorra Establist¡nent Established
Grain -Si I aaa Yaâr

MarkeÈ Income $240.00 s300.00 $165.00

iìnára¡no

$330.00 $395.00
Direct Costs

Seed
Herbicid.es
Fr:ngicid.es
InsecticidesFertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigation ElectricityIrrigation Repairs
Soil Testing, OtherInterest

Indirect (Fixed) Costs
Land Taxes
Mach. Investment
Irrigation lnvestment
Mach. DepreciaÈion
La¡rd fnvestment

Return to Unpaid Labor
and MallagementNon-participation

1

Planting 92.5* of Base
Def iciency Pa)¡ment (+)
Cost of ,Setasid.e ( -)
Return

Plant.ing 77 .5* of Base
Deficiency Payment(+)
Cost of Setaside(-)
Return

$ 19. s0
22.53

0.00
14.09

.25a)

.00

.00

.00

.00

.00

.00

.62

.00

.83

ç27
18

0

44
8

15
9
0
0

54
6
1

10

$ 28
¿¿

0
t4
29I

7
8

t2
t2
54

6
l_

10

-00
.53
.00
.09
.66
.00
-11
.06
.00
.00
.11
-00
.05
.53

.72

.39

.00

.40

.40

.00

.20

.83

( 4l
6
0
U

$ 0
0
0
0

48
0
7
5
0
0

00
90
00

.60

.00

.87

.5¿

.00

.00

24.31
0.00t2.tt
9 .24
0.00
0.00

67 -66
6.00
3 .8s
7 -56

0.00
23 -47
10.00

4t
00
00

9
7
0
4

38
6
1
7

11_
00
05
08

67 -66
6-00
6.60
5. 63

$148 .7s $1s4.31Sum of r,isted Ðírect Costs 5213.14 5205.15 $178.80

$ 1.29
9.6L

219.80
]-5.74
15.80

ç t-29
7.08

2L9.80
11.58
15.80

S 1.29
7 .25

219.80
11.86
r-5.80

.29

.51

.80

.27

s1
2

2t9
4

16-80

S 1.29
8. 85

2L9.80
14.50
16. 80

Sum of Listed Direct Costs 5263.24 9256.55 $2s7.00
Sum of À11 Listed Costs s476.38 5451.70 s43s.80

ç244.77 ç267.2s
s393.s2 s41s. s6

-$236.38 -5151.70 -s270.80 -$ 63. s2 -S 19. s5

s s3 .4s
2.97

-18s.90

s 63 .80
3.54

-77 6 .72
s 63 .80

3.54
-101 .44

$ s3.4s
2.97

-71L.22
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Table D-3 - Cbarlson Àrea
ÀlternaÈive 1

¡Io CogË-Share, { Percent InteresË
Pumging Cost, (rrrigation Electrícity) S2.53 per acre-iactr

eôrn
Grain Silace

Market Income s240 - 00 $3 00 . 00

Direct Costs
Seed
Herbicides
Fungicides
fnsecÈicides
Fertilizer
Crop fnsurance
Fuel- a Lubrication
Repairs
Drying
Hauling
Irrigation EJ-ectricity
Irrigation Repairs
Soil Testing, Other
InteresÈ

Sum of Listed DirecÈ Costs ç213.74 5205.15
Ind.irect (Fixed) Costs

La¡d. Taxes
Mach. Investment
Irrigation InvesÈment
Mach. Depreciation
Irand Investment

Sum of Listed DirecÈ Costs ç236.7L ç230.02
Sum of À11 Listed Costs $449 .8s $435 .17

Return Èo Unpaid Labor
and Manage[ielrÈNon-participation

Àl f:1 f¡
Establish¡ent EEtablished

Yêar Yêer

s15s.00

s 28.00
22.53

0.00
r_4.09
29 -66

8.00
7 -Lt
8.06

t2.00
12 -00
54 .11
6.00
1.05

10 .53

s 19-so' 22.53
0.00

r.4.09
44-60
8.00

15.87
9 -32
0.00
0.00

54 .11
6.00
1.0s

10-08

ç 4t.25
6.82
0.00
0.00

24.31
0.00

1-2 -7]-
9 -24
0.00
0.00

57 -66
6.00
3.85
7.56

.00

.00

.00

.62

.00

.83

.41

.00

.00

.56

.00

.50

.63

ç 27.00
18.90

0-00
0.00

23 .47
10.00

9.72
7 .39
0.00
4.40

38.40
6.00t -20
7.83

Drrrbeâ.ras

$330.00 $396.00

$ o.oo

$148.7s $1s4.31

5 L.2e

ç2]-8.24
s366.99

ç234.72

0
0
0

48
0
7
5
0
0

67
6
6
6

ç t.29
9 .61

t93 -27
t5.74
15.80

S 1.29
7.08

t93.27
11.58
15.80

$ 1.29
7 .25

193.27
11.86
16.80

.61

.27

.27

.80

$ 1.29
8.86

L93.27
14. 50
15.80

s178.80

ç230.47

2
193

4
16

5409 .27 s389.03

-s209.8s -$135.17 -ç244.27 -s 36.99 S 6.gz
Planting 92.5* of Base

Def iciency Pa]¡ment ( + )Cost of Setaside(-)
Return

Planting 77.5+ of Base
Def iciency Palzment (+)
Cost of SeÈaside(-)
Return

$ s3 .4s
2.97

-t59.37

s 63.80
3 .54

-I49.59

51 53.45
' 2.97
|84 .69
I

s 53 .80
3 .54

-7 4 .9L
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TaÞIe D-{ - Cl¡ar1gor¡ Àrea
ÀlteraaÈive 1

40 Percent Cost-Sbare, 10 perceat Intereat
Punging Cost (I*Ígatíon Electricity) S2.53 per acre-inch

À]-faIfa
eoñr EsÈablish¡ent Established

Grain Si 1 ¡ca

Market Income s240.00 $300.00 $15s.00

Frxrlra¡¡ a

s330.00 s396.00
Direct Costs

Seed.
Herbicides
Fr:ngicides
Insecticides
Fertilizer
Crop Insurance
FueI a Lr¡.lcrication
Repairs
orying
Hauling
Irrigation ElectricityIrrigation RepairsSoil Testing, OtherInterest

Indirect (Fixed) Costs
Land Taxes
Mach. InvesÈment
Irrr-gat,r-on Investment
Mach. Depreciat.ion
Land. fnvestment

Planting 77.52 of Base
Def iciency Pa]¡ment (+ )Cost of Setaside(-)
Return

$ o.oo
0.00
0.00
0.00

48 -62

s 27.00
18.90

0.00
0.00

23 .47
10.00

s 28.00
22.s3

0.00
14.09
29.66
8.00
7 -tl
8.06

i_2.00
L2 -00
54.11

6.00
1.05

l_0 .53

]-5.74
16.80

$ 53.80
3.54

-157.83

53
00

s238.26
ç443.41

s 41.25
6.82
0.00
0.00

24.3L
0.0072.\t
9 .24
0.00
0.00

67 -66
6.00
3.8s
7 .56

$238.71
s417. s1

16.80
14. 50
16. 80

50s

51
58
80

19
22

0

$1
7

20]-
11
¡o

14.09
44 .60
8.00

15.8'7
9 -32
0.00
0.00

s4 .11
6.00
1.05

10.08

.00

.83.4I

.00

.00

.66

.00

.60
-63

72
39
00
40
40
00
20
83

9.
7-
0.
4.

38.
6.
1.
7.

7
5
0
n

67
6
6
6

Sum of Listed Direct Costs S2!3.14 9205.15 s178.80 s148 .7s s1s4.31

$r
8

20]-

$:.
2

20]-
4

s1
9

20]-

.29

.61
- 5l-

-29
.08

S t.zg
7 .25

201.5t
11.85
16 .80

to
.61
.51
.27

to
.86
.51

Sum of Listed Direct Costs ç244.95
Sum of AIl Listed Costs 9458.09
Return to Unpaid. Lalcor
and Management

Non-participat,ion
Planting' 92.5+ of Base

Def iciency Pa)¡ment ( + )Cost of Setaside(-)
Return

ç226.48 ç242 .96

ç375.23 ç397 .27

-s218.09 -S143.41 -s2s2.sL -s 4s.23 -S L.27

s s3 .4s
2.97

-L67.6t
$ 53.4s

2.97
-92.93

s 63.80
3.54

-83.15
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Table D-5 - Charlson Àrea
ÀIÈernaË,ive 1

40 Percent CoEt-St¡are, 5.5 Percent Interest
Pr¡.mDing CoEt (rrrigatsion Electricity) 52.63 per acre-inch

l1 fâ1 fâ
Côrn Establish¡enÈ Establist¡ed

^-¡.i 
n ai 1ræa FlrulaaâhF

s330.00 $396.00Market Income

Direct Costs
Seed
Herbicides
Fungicides
InsecÈicides
FertiÌizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigation ElecEricity
IrrigaÈion Repairs
Soil Testing, Other
InÈeresU

Planting 92.52 of Base
Def iciency Pa1¡ment ( + )
Cost of Setaside(-)
Return

Planting 77.52 of Base
Deficiency Payment(+)
Cost of Setaside(-)
Return

s240.00 s300.00

$ 28.00
22.53

0-00
]-4.09
29.66

8.00
7 .tL
8.05

12 -00
t2.00
54 .l_1

6.00
1.05

10 .53

s 63.80
3 .54

-99 .87

s15s.0o

s 4L.2s
6.82
0.00
0.00

24 -3t
0.00

L2.TL
9 -24
0.00
0.00

67.66
6.00
3.85
7 -56

s178.80

$180 .7s

$3s9. ss

s o.oo
0.00
0.00
0.00

48.62
0.00
7.83
5.4L
0.00
0.00

67 -66
5.00
6.60
5-63

$ 19. s0' 22.53
0.00

14.09
44-60

s 27.00
18.90

0.00

00
87
32
00
UU

00
47
00
1'
39

È^ 11JÉ. ¿¿
6.00
1- 05

10-08

0.00
4-40

38.40
6.00t -20
7-83

0
23
1_0

9
7

0
r_5

9
0
0

Sum of Listed Direct costs 52]-3.14 5205.15
Indirect (Fixed.) Costs

La¡d Taxes
Mach.. Investment
Irrigation Investment
Mach. DepreciaÈion
La¡d. Investment

Sum of Listed Direct cosÈs 5186.99 S180.30

Sum of À11 Listed Costs s4oo .13 $3 8s .4s

Return to Unpaid Labor
and Management

Non-participation -s150 .13 -S 8s .4s -$194. ss

$ 1.29
9 .61

143.55
]-5.74
16.80

s 1.29
7.08

143.55
r_1- 58
16.80

ç t.29
7 .25

143 .55
]_L.86
15-80

ç t.29
2.6r

143 .55
4.27

16.80

5 L.29
8.85

143 . 55
14.50
15.80

$148 .7 s s154.31

s168.52 s18s.0o
$339.31ç3]-7.27

ç L2.73 s s6.69

s 53.4s
2.97

-109.65
s s3.4s

2.97
-34 -97

Þ 63.80
3.54

-25.r9
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Table D-5 - Cba-rlgon .ã-rea
ÀIteraative 5

No CoEt-Share, 10 Perqent lr¡tereEt
Puaping Cost (Irrigation Electricity) $3.02 Der acre-iach

eorn
Graia Silaae

Market Incoñe s240.00 $300.00
Direct Costs

Seed
Herbicides
Fungícides
InsecticidesFerÈilizer
Crop Insurance
FueI &. Lubrication
Repairs
Dryingf
Hauling
Irrigration Elec tricity
Irrigation Repairs
Soil Testing, OtherInterest

Sum of Listed Direct Costs ç22L.17 $213.18
Ind.irect (Fixed) CosÈs

Land. laxes
Mach. InvesÈment
Irrigation Investment
Mach. Depreciation
Land InvesÈment

Sum of Listed Direct Costs 5337.19 5330.50
Sum of À11 Listed. Costs sssS .36 ss43 . 68

Return to Unpaid Labor
and ManagemenÈ

Non-participation -s318 .3 6 -S243 . 68 -$3s4.78

s 28.00
22 -53

0.00
14.09
29 -66

8.00
7 .tL
8.05

t2 -00
]-2.00
62.1-4
6.00
1.05

10 .53

$ 19. s0
¿z .55

0.00
t4 .09
44 .60

8.00
15.87

9 -32
0.00
0.00

62 -L4
6.00
1.05

10.08

.00

.83

.41

.00

.00

.69

.00

.60

.63

.72

.39

.00
-40
.09
.00
.20
.83

ÀIfa1fa
EEtabliEh¡ent Established

Year Year

$16s.00

Drwbeang

s330.00 s396.00

$1s8.78 $160.00

$ 4t
6
0
0

24
0

9
0
0

77
6
3
7

25
82
00

.00

.31

.00

$ o.oo
0.00
0.00
0.00

48.62

$ 27.00
18.90

0.00
0.00

23.47
r-0.00t2.tt 9

7
0
4

44
6
1
7

7
5
0
0

77
6
6
6

.24

.00

.00

.69

.00

.85

.56

ç 1.29
9 .61

293.75
L5.74
16.80

ç 1.29
7.08

293 .7 5
11.58
16.80

.29
-25
.75

ç t-29
2 .61-

293.75
4 -27

16.80

.29

.86

.75
$1

7
293

sr-88.83

11.86
16.80

s330.9s
$s19 .78

14. 50
16.80

s1
8

293

s3t8.72 $33s.20
ç477 .s0 $49s.20

-$147 . s0 -$99.20
Planting 92.52 of Base

Def iciency Pa]¡ment (+)
Cost of Setaside(-)
Return

$ s3.4s
2.97

-267.88

s 63.80
3.54

-258.10

s s3.4s
2 -97

-t93.20
Planting 77.52 of'Base

Def iciency Pal¡ment (+)
Cost of Setaside(-)
Return

$e¡
3

-l_ 83

80
54
42

D-6
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Table D-7 - Char1Eon Àrea
Àlteraative 5

No Cogt-Share, 5.5 Percent InÈeregt
Pu.uping cost (rrigatioD, Electricity) $3.02 ger acre-inclr

Market fncome

Direct Costs
Seed
Herbicides
Fr:ngicides
Insecticides
Fertilizer
Crop Insurance
FueI & Lubrication
Repairs
Drying
Hauling
Irrigation Electricity
Irrigation Repairs
SoiI Testing, Other
Interest

Plant.ing 92.5+ of Base
Def iciency Pa)¡ment ( + )
Cost of Setaside(-)
ReLurn

Planting 77.52 of Base
Def iciency Pal¡ment (+)
Cost of Setaside(-)
Return

$

ôôñ
lar= i n Qi l aaa

$240 . oo $3 o0 . 00

Àl f:'l f e
Establishnent Established

\¡ââ r llrobÊânF

$330.00 s395.00

$1s8.78 $160.00

s234.22 s250 .7 0

$410.70$393.00

28
22

0
L4
29

8
7
8

.00
Ã?

.00

.09
-66
.00
.11_
.06

25
82
00
00
31
00
11
24
00
00

s 0.00
0.00
0.00
0.00

48 .62
0.00
7 .83
5 .41
0.00
0.00

77.69
5.00
5.60
6.63

$ 27.00
18.90

0.00
0.00

23 .47
10.00

9 .72
7 .39
0.00
4 .40

44 .09
5.00
1.20
7 -83

$ 1e . s0' 22.53
0.00

14.09
44 .60

8.00
i5.8'7

9 -32
0.00
0.00

52.L4
6.00
1.05

10.08

$ 53 .4sr
2 -97'

-108.70

s 63"80
3.54

-98.92

$16s.00

$

77.69
6.00
3 .85
7.56

s188.83

s246.45
s435.28

4t
Â

0
0

24
0

T2
9
0
ñ

Sum of Listed. Direct CosLs ç221.L7 $213.18
Indirect (Fixed) Costs

Land. Taxes
Mach. Investment
Irrigation Ir¡vesÈment
Mach. Depreciat.ion
Land Investment

Sum of LisÈed Directs Costs ç252.69 $246.00
Sum of All Listed Costs $473 .86 $4s9. r_8

Return to Unpaid Labor
and Management

Non-participation

$ 1.29
9.61

t^o t<
]-5.74
16.80

ç 1_.29
7.08

209 -25
11.58
16.80

ç t-29
7 -25

209 -25
11.85
16.80

$ 1.2e
2.6L

209.25
4 -27

16.80

s 1, .29
8.86

209.25
14.50
16.80

12.00
12.00
62.t4
6.00
1.05

10 .53

s 63.80
3.54

-173.60

-$233 .86 -$1s9 .18 -ç270.28 -s 63 . 0o -$ 14.70

Þ )J .45
2.97

-183.38

D-7



Table D-8 - Cl¡arlson Àrea
ÀlternaÈÍve 5

No CoEË,-Share, 4 perceat Intereet
Punging Coet, (Inigation Electricity) S3.02 Der acre-inch,

CorÍ.
Grain Sila¿ra

$240 . 00 $3 00 .00

À1 fal f:
Establishnent EBtsabIiEhed

Vaâr

s16s.00

l¡wlralna

$330.00 $396.00

s27.00
r_8.90

0.00
0.00

23 .47
r-0.00

9.72
7 .39
0.00
4-40

44.09
6.00! -20
7.83

$1s8 .78 $160.00

S t.2e
8. 86

184. 00
14. 50
15.80

ç208.97 s225 .45

$3 67 .7s $38s.4s

s 10. s3

MarkeÈ Income

Direct Costs
Seed
Herbicides
Frrngicides
Insecticides
Fertilizer
Crop Insurance
Fuel & Lu-brication
Repairs
Drying
Hauling
Irrigation ElectricityIrrigation RepairsSoil Testing, OtherInterest

fndirect (Fixed) Costs
Land. laxes
Mach. Investment
Irrigation Investment
Mach. DepreciaÈion
L¡nd Investment

Planting 92.5+ of Base
Def iciency Pa}¡ment ( + )Cost of Setaside(-)
Return

Planting 77.5* of Base
Def iciency Pa)¡ment ( + )
Cost. of Setaside(-)
Return

$ 28.00
22.53
0.00

14.09
29.66
8.00
7 -tt
8.06

12.00
12.00
62.14
6.00
1.05

10-53

s s3 .4s
2.97

-1_s8 .13

s 63.80
3.54

-148.35

ñ
t4
44

.00

.05

s 63.80
3.54

-73.67

10.08

s s3 .4s
2.97

-83.45

$ l_9))

9
0
0

77
6
3
7

50
53
00
09
60
00
87
32
00
00
L4

ç 41.25
6.82
0.00
0.00

24.31
0.00

12 -]-L

00
00
00
00
62

-24
.00
.00
.69
.00
.85
.56

.83
- 41-
.00
.00
.69
-00
.50
.63

00

0
0
0
0

48
0
7
5
0
0

77
6
6
6

s

I
15

9
0
0

62
5
1

Sum of Listed Direct. Costs ç22L.17 $213.18 sr.88.83

s !.29
9.61

l_84.00
L5.74
16.80

s !.29
7.08

184.00
11.58
16.80

$ 1.29
1.25

184.00
11_.86
16.80

s 1.29
2.6L

184.00
4.27

16.80
Sum of List,ed Direct Costs 5227 .44 ç220.75 s221.20
Sum of Àl-1 Listed. Costs $448 . 61 $433 .93 $410.03
Return to Unpaid Labor
and Managemerrt.Non-participation -s208.61 -S133.93 -$24s. 03 -S 37.7s

D-8



TaþIe D-9 - Charlgon .Èrea
.ã,lternatiwe 5

40 PerceaÈ, CoEt-Sbare, 10 Percent Interegt
Pumping Cost (rrrigation Electricíty) $3.02 Der acre-inch

À1fa1fa
Establishnent Established

(!rai n Silacra Yêãr Yee-r Drrrbeâ.ns

$330.00 $395.00Market Income

Direct. Costs
Seed
Herbicides
Fungicides
Insecticides
Fertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigation Electricity
Irrigation Repairs
Soil Testing, Other
InteresC

Indirect (Fixed) Costs
Land. Taxes
Mach. Investme¡rt
frrigation Investment
Mach. Depreciation
Land Investment

Planting 92.5+ of Base
Def iciency Pa]¡ment (+)
Cost of Setaside(-)
Return

Pl-antinq 77.5È of Base
oef iciency Pa]¡ment (+ )cost of setaside(-)
Returrr

$240 . 00 $3 00 . 00

s 28.00
22.53

0.00
14.09
29.66

8.00
7 .tt
8.05

12.00
12.00
62.14
6.00
l_.05

10.s3

s 19. s0'22.53
0.00

L4.09
44 .60
8.00

r-5 . 87
9.32
0.00
0.00

62.14
6.00
I. U5

10.08

s s3 .4s
2.97

-92.27

$ 63.80
3.s4

-82.49

$15s.00

$

24.3L
0.00

!2 -Ll
9 -24
0.00
0.00

77.69
6.00
3-85
7 .56

$188.83

s230.02
$418.85

4t
6
0
0

25
.82
.00
.00

$ o.0o
0.00
0.00
0.00

48.62

ç 27.00
1-8.90

0.00
0.00

23 .47
10.00

9.72
7 .39
0.00
4 .40

44 .09
6-00
1.20
7 .83

rì
7
5
0
0

77
6
6
6

00
83
4t
00
00
69
00
60
63

Sum of Listed Direct Costs ç22t.I7 5213.18 s1s8-78 s150.00

ç2t7 .79 5234.27

$376. s7 ç394.27

s1
9

t92
29
61
82

S 1.29
7.08

t92.82
11.58
16.80

s 1.29
7 -25t92.82

11.86
16.80

S t.292.6t
L92.82

4.27
1-6.80

ç L.29
8.86

t92.82
14. 50
16-80

Sum of Listed DirecÈ Costs 5236.26 ç229 .57

Sum of À11 Listed Costs ç4s7 .43 5442.75
Return to Unpaid Labor
and ManagementNon-participation -s2L7 .43 -çt42.7s -s2s3.83 -ç 46.57 s 1.73

L5.74
16 .80

s s3 .4s
ao1

-166.95

$ 63 .80
3.54

-L)t.rt

D-9



Table D-10 - Cbarlson .à¡eaÀltemative 5

{0-Percent Cost-Sbare, 5.5 percent l¡tterest
Pumpíng Cost (lrrigation Electricity) S3.02 9er acre-inch

ÀlfaIfa
eor1 Establis!¡Eent EEtablished

Grain Si'l eaa

Market Income $240.00 $300.00 s16s.00

llx¡lra¡ n a

$330.00 $396.00
Direct CosLs

Seed
Herbicides
Fr:ngicides
Insecticid.es
Fertilizer
Crop Insurance
Fuel & Lubrication
Repairs
orying
HaulingIrrigation ElecÈricityIrrig'ation RepairsSoil Testing, OÈb¡erInterest

fndirect (Fixed) Costs
Land Taxes
Mach. InvestmentIrr¡gatr-on fnvestment
Mach. Depreciation
Land. Investment

Planting 92.52 of Base
Def iciency Pal¡ment (+)
cost of setaside(-)
Return

Planting 77.5* of Base
Def iciency Pa]¡ment (+)
Cost of Setaside(-)
ReÈurn

s 41.25
6.82
0.00
0,00

24.3t

$27.00
1_8.90

0.00
0.00

23.47
1_0.00

s 28.00
22.53

0.00
14.09
29.66
8.00
7 .L1_
8.06

12.00
12.00
62.14
6.00
1.05

10.53

ç !.29
9.61

L37.35
]-5.74
16.80

s s3 .4s
2.97

-11i_ .48

s 63 .80
3.s4

-101 .7 0

.50

.53

.00

.09

.60

.00

.87

.32

.00

.00
-L4
.00

1- 05
10.08

s 63 .80
3.54

-27 -02

3.8s
7 .56

9
7
0
4

44
6
1
7

SO
0
0
0

48
0
'7

5
0
0

77
6
6
6

.40

.09

.00

.20

.83

0
t2

o

0
0

77
6

$1e
22

0
L4
44

R

15
9
0
0

62
6

.00

. t_l-

.24

.00

.00

.69

.00

.00

.00

.00

.00

.62

.00

.83

.41

.00

.00
-69
.00
.60
.63

.72

.39

.00

Sum of Listed. Direct Costs ç221.17 S213.18 s188 . 83 s1s8.78 s160.00

14. 50
16. 80

ç762.32 s178.80
$321 .10 $338.80

S 8.90 ç s7 .20

s r.29
7.08

137.35
11.58
16.80

ç L.2e
7.25

137 .3 5
11.86
16.80

s r_.292.6t
137.35

4.27
15.80

.29

.86

.35
s1

8
137

Sum of Listed. Direct Costs 9180.79 5174.L0 s174 .5s
Sum of À11 Listed Costs $401.96 $387.28 $363.38
Return to Unpaid Labor
and, ManaqementNon-participation -$161.96 -ç 87.28 -s198 .3 8

$ s3 .4s
2.97

-36.80

D-10
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Table D-11 - Tobaeco Garden
ÀIte¡aative 5

No CosË-Share, 10 Percent luteregÈ
PnmpÍng Cost (Irrigation ElectricÍty) ç2.75 ger acre-inch

Côrn
ê*¡ r'n Si'l ¡ao

$24o. oo $3oo. oo

a1 f¡1 tr
EsÈablish¡enÈ Established

Ycât ÎlrubâãrrF

s330. oo s395.00Market Income

DirecÈ Costs
Seed
Herbicides
Fr.rngicides
Insecticides
Fertilizer
Crop fnsurance
FueL & Lu.Ì¡rication
Repairs
Drying
Hauling
Irrigation Electricity
Irrigation Repairs
Soil Testing, other
Interest

Planting 92.52 of Base
Def iciency Pa)¡ment (+ )
Cost of Setaside(-)
Refurn

Planting 77.52 of Base
Deficiency Payment(+)
Cost of Setaside(-)
Return

.50

.53

.00

.09

.50

. UU

.32

.00

.00

25
82
00
00
31
UU

s 28.00
22.53

0.00
14.09
29 -66

8-00
7 .tt
8.06

12.00
12.00
56.58
6.00
1.05

10 .53

$ 4t
6
0
0

24
0

19
z¿

0

r_5
9
0
0

sr-55.00

$

t2 -tt
9 -24
0.00
0.00

70.74
5.00
3.85
7 .56

0
0
0
0

48
U

7
5
0
0

70
6
5
6

s .00
.00
.00
.00
.62
.00
.83
.4L
.00
.00
.74
.00
.60
.63

$ 27.00
18.90

0.00
0.00

23 -47
l-0.00

9.72
7 .39
0.00
4-40

t4
44

56. s8
6.00
1-05

10.08

40. r_5
5.00
L.20
7.83

Sum of Listed Direct Costs $215.61 ç207.62
Indirect (Fixed) Costs

Land Taxes
Mach- Investment
Irrigation Investment
Mach. Depreciation
Land Investment

$

Su¡n of Listed. Direct CosÈs S459.85 $453.17

Sum of À11 LisÈed. Costs 567s.47 $660.79

Return Èo Unpaid Labor
and Management

Non-participation -543s.47 -$360.79

s 1.29
9 .61

4L6.42
L5.74
16.80

1.29
7.08

4L6.42
11.58
16.80

ç L.29
7.25

4t6.42
1-r-. 86
16. 80

ç 1.29
8. 85

416 .42
14.50
16. 80

$r-81.88 s1s1- .83 s1s5. o5

5 t.29
2.61

4L6.42
4.27

15.80

s4s3 .62 s441.39 ç4s7 .87

s63s.so ç593.22 s613 .93

-s470. s0 -ç263 .22 -ç2L7 .93

s s3 .4s
2.97

-384.99

s 63 .80
3.s4

-375.2L

s s3.4s
2.97

-310 .31

54
53

$53
3

-3 00

80
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Table D-Lz - Tobacco GardeaÀIteraative 5

No Cogt-Sbare, 5.5 percent lr¡tereBt
Pr:mging Cost (Irrigatior¡ ElecÈrieíty) ç2.75 ger acre-incb,

À1fa1fa
eôiaa EstabliEbment, EEtablished,

êr¡in -Qi 1¡aa

Market Income s240.00 $300.00 $16s.00 s330.00 $396.00
Direct Costs

Seed
Herbicides
Fungicides
InsecticidesFertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigation Electricityfrrigation RepairsSoil Testing, OtherInferest

Ind.irect (Fixed) Costs
La¡rd Taxes
Mach. InvesLmentIrrigation Investment
Mactr. Depreciation
Land. InvesÈment

Planting 92.5* of BaseDeficiency Payment(+)
Cost of Setaside(-)
Return

Planting 77.5È of BaseDeficiency Payment(+)
Cost of Setaside(-)
Return

$ 28
22

0
L4
29I

7
8

L2
L2

00
53
00
09
56

$ 19.s0
¿¿ .53

0.00
14.09
44 .60

8.00
15.87

o ?t
0.00
0.00

s6.58
6.00
1.05

r_0.08

$$

t2

4I
6
0
0

24
0

9
0
0

70
6
3
7

.25

.óz

.00

.00

.31

.00

. l-1
-24
.00
.00
.74
.00
.85
.56

S o. oo
0.00
0.00
0.00

48 -62

27.00
1-8.90

0.00
0.00

$1
8

296

$r
2

296
4

ñ--l¡a¡--

23 .47
1_0.00

-72
?'o

.00
-40
.15
.00
.20
-83

.00

.11_

.06

.00

.00
56. s8

5.00
1.05

10 .53

.45

.97

.20

0
7
5
0
0

70
6
6
6

.00
- 83.4t
.00
.00
.74
.00
.60
.63

9
7
0
4

40
6
1
7

Sum of Listed Dj-rect Costs 9215.61 ç207.62 $181.88 $1s1 . 83 $1s6. 06

.29.6t

.53

.27

S t.zg
9 .61

296.63
15-74
16.80

1.29
7.08

296.63
11.58
15.80

ç t.29
7 .25

296.63
11.86
16.80

-29
.86
.63

s

s s3.4s
2.97

-L90.52

$ 63 .80
3.54

-I80 .7 4

14.50
15.80

Sum of List.ed Direct Costs $340.07 S333.38 s333.83
Sum of À11 Listed. Costs ssss.68 ss4r-.00 $5r5 .71
Return to Unpaid Labor
a¡d. MafiagemeneNon-participation -$31s.68 -S241.00 -s350.71 -s143 .43 -S 98. L4

15.80
$321.50 $338.08
s473.43 ç494.14

$ 53
2

65-2

$ 63 .80
3.54

-255.42
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Table D-13 - Tobacco Gar6euÀlÈernative 5

No Cost-Strare, { Percent, Interegt
Pnmpiag Cost (Irrigat,ion Electricity) ç2.75 per acre-inch

(:ôral
Grain Silace

$240.00 $300.00

10 .53

ÀlfaIfa
EstablishnenÈ, Established

Yêâr Vââr

s16s.00

fìruhaânÊ

s330.00 s396.00Market Income

Direct Costs
Seed
Herbicides
Fungicides
Insecticides
Fertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irriqation Electricity
Irrigation Repairs
Soil Testing', OtherInterest

PlanÈing 92.52 of Base
Deficiency Payment(+)
Cost of Setaside(-)
Return

Planting 77.5* of Base
Def iciency Pa)¡ment (+)
Cost of Setaside(-)
Return

$ 28.00
22.53

0.00
14.09
29.66

25
82
00
00
31
00

$ 27.00
r-8.90

0.00
0.00

23 .47
10.00

9 -72
00
l-1
06
00
00
58
00
05

$ 19. s0' 22.53
0.00

]-4.09
44 .60

8.00
15.87

9 -32
0.00
0.00

55.58
6.00
1.0s

10.08

t2.tt
9 -24
0.00
0.00

70.74
5.00
3 .85
7 .56

0.00
4.40

40.15
6. 00
t.20
7. 83

s 4t
6
0
0

24
0

S o. oo
0.00
0.00
0.00

48.62
0.00
7 .83
5 .4r
0.00
0.00

70.74
6.00
6.50
6.63

8
7
I

t2
t2
56

6
1

7 -39

Sum of LisÈed Direct Costs $215.61 ç207.62
Ind.irecL (Fixed) Costs

Land. Taxes
Mach. Investment
Irrigation Investment
Mach. ÐepreciaÈion
Land, Investment

Sum of Listed Direct costs 5304.28 ç297.59
Sum of À11 Listed Costs $519 . 89 $sos .2r-

Return Èo Unpaid Labor
and Management

Non-parÈicipation -ç279.89 -ç205.21

ç 7.2e
9 .6t

260.84
]-5.74
16.80

ç 1.29
7.08

260.84
11.58
15.80

s L.2e
7 -25

260.84
11. 86
16.80

ç t.29
2.6t

260.84
4.27

16.80

ç 1.29
8. 86

260.84
14. 50
15. 80

s181.88 $1s1.83 s1s6.06

ç298 .04 $28s.81 5302.29
5479.92 5437.64 $4s8.3s

-s3!4.92 -s107.64 -S 52.3s

$ 63.80
3 .54

-2t9 -63

s 63 .80
3 .54

-L44.95

s s3.4s
2.97

-229.4L
$ s3 .4s

2.97
-L54.73

D-13



Ta.ble D-ltt - Tobacco GardeaÀlteraatLve 5

40 PerceD,t Cost-Share, 10 percent lD,Èerest
Ptrmping Cost (Irrígation Electricity) ç2.75 Der acre-inch

ÀlfaIfa
Côñì Establisb¡eat Establiehed

Grain Silace Yââr Yêer
Market fncome s240.00 s300.00 $16s.00
Direct Costs

Seed
Herbicides
fungicides
Insecticides
Fert.ilizer
Crop Insurance
FueL & Lubrication
Repairs
orying
HaulingIrrigation ElectricityIrrigation RepairsSoil Testing, OtherInterest

Indirect (Fixed.) Costs
Land Taxes
Mactr. Investmentfrrigation Investment
Macfr. Depreciation
La¡rd. fnvestment

PlanÈing 92.5+ of Base
Def iciency Pa]¡ment (+)
Cost of Setaside(-)
Return

Plarrting 77.52 of Base
Def ici ency Pa)¡ment ( + )cost of setaside(-)
Return

$ 28.00
22.53

0.00
14.09
29 -66

8.00
7 .Ia
8.05

]-2.00
12.00
56.58
6.00
1_ 05

10 .53

s s3 .4s
2.97

-240.94

$ 53.80
3 .54

-231.L6

10.08

s s3 .4s
2.97

-166.26

s 53 .80
3 .54

-156 .48

t2.tt

$ r.29
7 .25

272.37
11.86
16.80

$ 19. s0' 22.53
0.00

74.09
44-60

-25
-82
.00
.00
.31
.00

ç27.00
18.90
0.00
0.00

23.47
10.00.00

.87

.32

.00

.00

.58

.00

.05

.24

.00

.00

.74

.00

.85

.56

.00

.00

.00

.00

.62

.00

.83

.41

.00

.00

.74

.00

.60

.63

Þ

9
7
0
4

40
6
1
7

SO
0
0
0

48
0
7
5
0
0

70
6
6
6

4L
6
0
0

24
0

9
0
rì

7Q
b
3
7

Drrrbaanç,

s330.00 s396.00

.72

.39

.00

.40

. l-5

.00

.20

.83

s1s1.83 $1s6. 06

$ 1.29
2.6t

272.37
4.27

16.80

s297 .34 s313 .82

s469.88s449.L7

I
l_5

9
0
0

56
6
1

Sum of Listed Direct Costs 9215.61 5207.62 $181.88

5 7.29
9 .61

272.37
]-5.7 4
16 .80

S t.zg
7.08

272.37
11.58
16.80

ç 1.29
8.86

272.37
14.50
16. 80

Su¡n of List,ed DirecÈ Costs $315.81 5309.12 s309.s7
Sum of AI1 Listed Costs $s31 .42 Ss16 .74 ç49L.4s
Return Èo Unpaid La-bor
and. ManageÍient

Non-participat.ion -ç29r .42 -ç21,6 .7 4 -ç326.4s -s119.17 -S 73.88

D-T4



Tab1e D-15 - Tobacco GardenAlternat,ive 5

40 Percent Cost-Sbare, 5.5 Percent latereEt
prrnDing Coat (Irrigation Electricity) 12.75 per acre-incb

À1 f:1 f:
Coraa EEtablishnent Established,

Market Income s240. oo $300.00
Direct Costs

Seed.
Herbicides
Fungicides
Insecticides
Fertilizer
Crop Insurance
Fuel & Lu-brication
Repairs
orying
Hauling
IrrigaÈion EJ-ectricity
Irrigation Repairs
Soil Testing, OtherInterest

Sum of Listed. DirecÈ Costs $215.51 5207.62

$ 28
22

0
I4
29I

7I
L2
L2
56

6
1

10

.00

.s3

.00

.09

.66

.00
-11
.06
.00
.00
.58
.00
.05
.53

s r_9. s0
22.53

0.00
t4.09
44 .60

8.00
15.87

9 .32
0.00
0.00

56.58
6.00
1.05

r_0.08

$41
6
0
0

24
0

t2
9
0
0

70
6
3
7

.25

.82

.00

.00

.31

.00

.11_

.24

.00

.00
-74
.00
.85
.56

s 0. oo
0.00
0.00
0.00

48.62
0.00
7.83
5.41
0.00
0.00

70.74
6.00
6.50
5. 63

$ 27.00
18.90

0.00
0.00

23 .47
10-00

9.72
7 -39
0.00

s16s.00

$181.88

s330.00 $396.00

4
40

6
1
7

-40
-15
.00
.20
.83

Indirect (Fixed) Costs
Lar¡d Taxes
Mach. InvestmentIrrigaÈion Investment
l"lach. Depreciation
Land. Investmene

Planting 92.5* of Base
Def iciency Pa]¡ment (+)
Cost of SeÈaside(-)
Returrr

PlanÈing 77.52 of Base
Def iciency Pa)¡ment (+)
cost of set.aside (- )
Return

S r.zg9.6t
t94.02

J.5.74
16.80

$ s3 .4s
2.97

-162.59

$ 63.80
a Ê^J-)=

-ls2.8t

$ 1.29
7.08

]-94.02
11.58
16.80

S t.29
2.6r

]-94.02
4.27

16.80

Ë 1.29
8. 85

L99.02
14.50
15.80

S t.zg
7 .25

194.02
11.86
16-80

ç231-.22

s1s1 . 83 s1s6.06

s218.99 ç23s .47

s391. s3

Su¡n of Listed Direct Costs ç237 .46 ç230.77
Sum of All Listed CosÈs s4s3.07 $438.39
Return to Unpaid Labor
and ManagemenÈ

Non-participation

$413 .10 s370.82

-s213.07 -S138.39 -$248 .10 -$ 40.82 s 4.47

$ s3 .4s
2.97

-87 .9L

s 63 .80
3 -54

-78.1-3
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Table D-16 - C!¡arbonneau/Ti¡ber Creek À.reaÀlternative {
DIo Coat Share, 10 Percent lDteregt

Pumpíng Cost (Irrigatior¡ ElecÈricity) $3.25 per acre-inctr

ÀlfaIfa
Corn EstabliEhnent, EEtab1ished.

Market Income

Direct Costs
Seed
Herbicides
Fungicid.es
Insecticides
Fertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigation ElectricityIrrigaÈion RepairsSoil Testing, OtherInterest

Indirect (Fixed) Costs
L¡nd Ta:<es
Mactr. InvestmenÈIrrigation InvesÈment
Mach. Depreciation
Land, InvesÈment

PlanÈing 92.5* of Base
Def iciency Palment (+)
Cost of Setaside(-)
Return

Planting 77.52 of BaseDeficiency Payment(+)
Cost of Setaside(-)
Return

$240.00 $300.00

10.08

11. s8
16.80

$16s.00

ì ì

$330.00 s396.00

$1_64.70 s163.36

ç443 .47

s608. r-7

s4s9.9s
s523.31

$ 28.00
22.53
0.00

14.09
29.66
8.00
7 -L1-
8.06

]-2.00
12.00
66 -87
6.00
1.05

10 .53

)q
-82
.00
.00
.31
.00
. r-1
.24
.00
.00
.61
.00
.85
.55

.00

.00

.00

.00

.62

.00

.83

.47

.00

.00

s 19. s0
22 -53

0.00
14.09
44 .60

8.00
15.87

$ 27.00
l-8.90

0.00
0.00

23 .47
1_0.00

-32
.00
.00
.87
.00
.05

83.61
6.00
6.60
6.63

.00
-20
.83

4t
6
0
0

24
0

L2
9
0
0

83
6
3
7

9
0
0

66
6
1

0
0
0
0

48
0
7
5
0
0

72
39
00
40
45

9
7
0
4

47
6
1
7

Sum of Lísted Direct Costs 5225.90 S2l7 .9L s194 .75

5 1.29
9 -6]-

418 - 50
]-5.74
16.80

.29

.08

.50
S t.zg

7.25
418. s0

11.86
16.80

ç 1.29
8.86

418. s0
14. 50
16.80

ç t.29
2 -6t

418 .50
4.27

r.6.80

$:-
7

418

Sum of Listed Direct Costs 5461.94 $455.25 s4ss .7 0

Sum of All Listed CosÈs $687.84 $673 .16 $6so .4s
Return to Unpaid Labor
and ManagementNon-participation -s447 .84 -5373.16 -s48s .45 -s278.L7 -ç227 .3L

s s3 .4s
2.97

-397 .36

$ 63 .80
3.54

-387.58

s s3.4s
2.97

-322.68

s 63.80
3 .54

-3]-2 -90
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Table D-17 - Cl¡arbonneau/TL¡ber Creek Àrea
Àlternative 4

No CoBts-Share, 5.5 Percer¡t InteresÈ
Pt¡.oDing CoEt (¡rigat,ior¡ E1ecËricity) S3.25 per acre-íncb.

À1fa].fa
EstabliEh¡ent

Grain Silace Year
Market Income s240.00 $300.00 $16s.00
Direct Costs

Seed
Herbicides
Fungicides
Insecticides
Fertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigation Electricity
Irrigation Repairs
Soil Testing, OtherInterest

Sum of Listed Directr Costs ç225.90 ç217 .91

Indirect (Fíxed) Costs
Land Taxes
Mach. Investment
Irrigation Investment
Mach. Depreciation
Irand fnvestment

Sum of Listed Direct Costs $341.55 $334-87

Sum of À11 Listed Costs ç567 .46 $552.78
Return Èo Unpaid Labor
and Management

Non-participation

$ 28.00
22 -53

0.00
14.09

66
00
11
06
00

$ 27.00
r_8.90

0.00
0.00

23-47
l_0.00

9 -72

12.00
66.87
6.00
1.05

10-53

.39

.00

.40

.45

.00

.20

.83

$ 19. s0
22.53

0.00
14.09
44.60
8.00

15.87
v .32
0.00
0.00

66 -87
6.00
1.05

10.08

ç 4L.25
6.82
0.00
0.00

24.31
0.00

t2 -t]-
9 .24
0.00
0.00

83.51-
6.00
3.85
7 -56

$ 0.00
0.00
0.00
0.00

48 -62
0.00
7.83
5 .41
0.00
0.00

83 .61
6.00
5.60
6.53

29
8
7
õ

t2

EsÈablished
Year Drvbearra

$330.00 $396.00

$164.70 s153 .36

7
0
4

4'7
6
l_
7

s194.7s

s 1.29
9.61

298.t2
r..5.74
15.80

S L.29
7.08

¿9ó . r¿
11. s8
16.80

s 1.2e
7 .25

298.12
11.86
16.80

5 t.292.6t
298 _!2

4.27
15.80

$ 1.29
8.86

298.12
14. 50
16-80

$335 .32 s323.09 $339. s7

$530.07 5487.79 $502.93

-5327 .46 -ç252 -78 -s3 65 " 07 -sts7.79 -s106.93
PlanÈing 92.5t of Base

Def iciency Pa)¡ment (+ )Cost of Setaside(-)
Return

Planting 77.52 of Base
Def iciency Pa)¡ment (+)
Cost of SeÈaside(-)
Retìlrn

s s3 .4s
2.97

-27 6 .98

$ 63 .80
3.54

-267 .20

s s3 .4s
2.97

-202.30

$63
3

-L92

80
ÉÀ

52
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No Cost-Share, 4 Percent lrrterest,
Pumping Cost (Irrigation Electricity) $3.25 per acre-incb

Table D-18 - Clrarbor¡neau/TLnber Creek â¡eaÀlt,ernative 4

À1falfa
Côraa Est,aJclishment Established,

Grain Silacra Yêel? Yeer

$240.00 $300.00 $r-6s . 0 0Market Income

Direct Costs
Seed
Herbicides
Fr.mgicides
Insecticides
Fertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigation Electricity
IrrigaÈion RepairsSoil Testing, OtherInterest

Sum of Listed DirecÈ Costs
Sum of À1I Listed Costs
Return to Unpaid Labor
and ManagementNon-participation
Planting 92.5* of Base

Def iciency Pa]¡ment ( + )
CosÈ of Setaside(-)
Return

P1ant.ing 77 .52 of Base
Def icieney Pal¡ment (+)
Cost of Setaside(-)
Return

DrtrbêanÉ

$330.00 $396.00

48.62

$ 28.00
22.53

0.00
]-4.09
29.66

8.00
7 .tt
8.05

12.00
12 -00
66.87
5.00
1.05

10-53

l_5 . 87
9 -32
0.00
0.00

56. 87
6.00
1.05

10.08

-24
.00
.00
. 6l-
.00
.85
.55

.00

.83

.41-

.00

.00

.61

.00

.60

.50

.53

.00

.09

.60

.00

s 4L.25
6.82
0.00
0_00

24 -31
0.00

L2.IL

.00

.00

.00

.00

s 27.00
r_8.90

0.00
0.00

23 .47

so
0
0
0

s1
2

262
4

9
0
0

83
6
3
7

s. 1e
22

0
t4
44

8

s1
9

262
15
t6

00
72
39
00
40
45

l-0
9
7
0
4

47
6
1
7

0
7
5
0
0

83
6
6

.00

.20

.83
Sum of Listed Direct Costs ç225.90 ç2]-7 .91 s194 .7s
Indirect (Fixed) Costs

Land laxes
Mach. Investment
Irrigatiori Invesement
Mach. Depreciation
Land Investment

.29

.61

.L4

.74

.80

s t.29
7.08

262.L4
11.58
16 .80

5 t.29
7.25

262.14
11.86
16.80

.51

.t4

.27

S 1.29
8. 85

262 -L4
14.50
15.80

6 .63

$164.70 $153 .35

16 .80

29

ç287.t! s303. s9

$4sl.81 s466.9s

-s29]-.48 -$216.80 -$329.09 -s121.81 -$ 70.95

s30s.s8
ss31 .48

s298.89
$s16.80

$ s3 .4s
2 -97

-L66.32

$ 63.80
3.54

-1s6 . s4

ç229.34
s494.09

s s3 .l4s
2.97

-241.00

$ 63.80
3 .54

-231.22
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Tab1e D-19 - Ct¡arbon¡¡eau./Tl.uber Creek .à¡eaÀlternative 4

40 Percent CoEt Share, 10 percent Interest
Pr:nping Cost (Irrigatior¡ ElectriciÈy) S3.25 Der acre-inch

À'l fal f¡
(-ôrtì EstabliEh¡ent Established.Graín Silaae Y Yêâr

Market Income $240 . 00 $3 00 . 00 $r_6s.00

Drwbeans

$330.00 $396.00

Sum of Listed Direct Costs ç225.90 S2!7 .9!
Ind.irect (Fixed) Costs

Land Taxes
Mach. InvesLmentIrrigaÈion Investment
Mach. Depreciation
Land Investment

Direct Costs
Seed
Herbicides
Fungicides
lnsecticides
Fertilizer
Crop Insurance
FueI & Lubrication
Repairs
orying
Hauling
Irrigation Electricityfrrigation RepairsSoil Testing, OtherInterest

Planting 92.52 oÊ Base
Def iciency Pa}¡ment (+)
Cost of Setaside(-)
Ret.urn

Planting 77.52 of Base
Ðeficiency Payment(+)
Cost of Setaside(-)
Return

$ 1.2e
9.6r-

2'7 4 -09t5.74
16.80

S L.29
7.08

27 4.09
11.58
15.80

5 t.2e2.6t
274.09

4.27
15.80

$ 28.00
22 -53

0.00
t4 .09
29.66
8.00
7 -1L
8.06

t2 -00
]-2.00
66 -87
6.00
l_.05

10.53

s s3 .4s
2.97

-252.95

$ 63 .80
3.54

-243.17

$ 19. s0
22.53

0.00
].4.09
44 .60

8.00
L5.87

9 .32
0.00
0.00

66.87
6.00
1.05

10.08

s s3.4s
2.97

-178.27

s 63.80
3.54

-t68 .49

< ¿1 ?tr
6 -82
0.00
0.00

) L '2.1

0.00
].2.1L

9 .24
0.00
0.00

83.61
6.00
3-8s
7 .56

çr94.75

S o.oo
0.00
0.00
0.00

48.62
0.00
7 .83
5 .41
0.00
0.00

83.61
6.00
6.60
6. 63

s 27.00
r-8.90

0.00
0 - 00

23 .47
10.00

9."72
7 .39

.00

.40

.45

.00

.20

.83

0
4

47
6
1
7

Þ L.29
7 .25

09
86

$164.70 $163.36

ç 1.29
8.86

27 4 .09
14.50
16.80

s299.06 $31s. s4

274
11
16 80

Sum of List.ed Direct Costs S317.53 $310.94
Sum of All Listed Costs $s43 .43 Ss2 8 .7 s

Return to Unpaid Labor
and Management

Non-participation

$311.29
$s05.04 ç463 .7 6 $478.90

-$303.43 -ç228.7s -$341.04 -s133 .76 -S 82 . 90
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Table D-20 - Charbonneau/Tl.¡ber Creek À¡ealIÈe¡raative 4

40 Percent Cost-Share, 5.5 percent Interest
Punping Coet (frrigation Electricity) 93.25 ger acre-incb

À1fa1fa
eorla EEtabliEhaent EetabliEÌ¡ed

Grain Silaae Yâer Year
MarkeÈ Income s240.00 s300.00 $16s.00
Direct Costs

Seed
Herbicides
Fungicides
Insecticid.es
FertiLizer
Crop Insurance
Fuel a Lubrication
Repairs
Drying
HaulingIrrigation Electricityfrrigation RepairsSoil Test.ing, OÈLrerInterest

Planting 92.5* of Base
Def iciency Pa]¡ment (+)
Cost of Setaside(-)
Return

Planting 77.5* of Base
Def iciency Pa)¡ment (+)
Cost of Setaside(-)
ReÈurn

$ 28.00
22.53

0.00
]-4.09
29 -66

8.00
7 .tt
8.06

12.00
1_2.00
66.87
6.00
r_.05

L0 .53

S s3 .4s
2.97

-t7 4.t0

s 63.80
3.54

-L64.32

1.05
10.08

s231.99
s449 .90

ç232.44

$. 19. s0
22.53

0.00
14.09
44 -60

s 4!.2s
6 -82
0.00
0.00

24.31

s 27.00
l_8.90

0.00
0.00

23 .47
10.00.00

.11_

.24

.00

.00

.61

.00

.85

.55

.72
?o

.00
-40
.45
.00
.20
.83

9
7
0
4

47
6
1
7

0
L2

9
0
0

83
6
3
7

8.00
l_5 . 87

9 .32
0.00
0.00

66 -87
6.00

Dn¡baans

$330.00 s396.00

s 0.0o
0.00
0.00
0.00

48.62
0.00
7.83
5 -4t
0.00
0.00

83.61
5.00
6,60
6 -63

ç]-64 .7 0 s163.36

29
6t

5220.21
$384.91

Sum of Listed Direct Costs ç225.90 ç2!7 .91 $194 .75
Indirect (Fixed) Costs

Land Taxes
Mach. InvestmentIrrigation lnvestment
Mach. Depreciation
Land. Investment

.29

.51_

.24

.74

-29
.08
.24
.58
.80

$ 1.29
7 -25

]-95.24
11.85
16.80

I t.zg
8_85

195.24
14,50
16. 80

$r
7

195
11
15

$1
9

195
15

$r
2

195
4

16

24
27
8015. 80

Sum of Listed DirecÈ CosÈs S238.68
Sum of À11 Listed Costs 9464.58
Return to Unpaid Labor
and. Management

Non-participation

ç236 .59
s427 .L9 $400.0s

-s224.58 -5149.90 -ç262.19 -S s4. e1 -S 4.05

s s3.4s
2 .97

-99.42

s 63.80
3 .54

-89 -64
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Table D-zt - Charbon¡¡eau/Ti¡ber Creek åreaÀlternative 5

No Cost Share, 10 Percent InÈereEt
tumging Cost (Irrigation Electricity) S3.18 ger acre-inch

tt'l fâ1fâ
(ìaìrYr Establishment EsÈab1íshed

Grain Silaoe Yêâr Yââr

Market Income s240.00 s300.00 $16s.00
ÐirecÈ Costs

Seed
Herbicides
Fungicides
InsecticidesFertil-izer
Crop Insurance
FueI a Lubrication
Repairs
Drying
Hauling
Irrigation Electricity
Irrigation Repairs
Soil Testing, Other
Int.erest.

Sum of Listed Direct costs ç224.46 ç2!6.47
Indirect (Fixed) Costs

Land Taxes
Mach. InvestmenÈ
Irrigat,íon Investment
Mach. Depreciation
Land Investment

Sum of Listed Direct cosÈs $278.95 5272.26
Sum of All Listed Costs s503.41 $488.73
Return to Unpaid Labor
and ManagementNon-participation

$ 28.00
22.53

0.00
14.09
29 -66

8.00
7.Lt
8.06

l_2 .00
12.00
65.43
6.00
1.05

10.53

s. 19. s0
22.53

0.00
14.09
44 .60

8.00
15.87
9.32
0.00
0.00

65.43
6.00
1.05

10.08

ç 41.25
6.82
0.00
0.00

24 -3]-
0.00

L2.Lt
9.24
0.00
0.00

81 . 8r-
6.00
3.85
7 .56

$ 0.00
0.00
0.00
0.00

48 -62
0.00
7 .83
5 .41
0.00
0.00

8l_. 81
6.00
5.50
6. 63

ç 27.00
18.90
0.00
0.00

23 .47
10.00

9.72
7 -39
0.00
4-40

46.43
6.00
L.20
7-83

s 1_.2e
9.61

235 .51
t5.74
t-6.80

s L.29
7.08

235.51
11.58
16.80

5 1.29
7 .25

235.51
11.86
15.80

s L.292.6t
235 .51

4.27
16.80

s 1-.29
8. 86

235.51
14. 50
15.80

$1_92.9s

ç272.71

Dra¡lìâârrR

s330.00 s396.00

$162.90 sr62.34

$260 .48 ç27 6 .96

s45s.56 s423.38 $439.30

-s263 .4L -5188.73 -5300.66 -S 93.38 -S 43.30
PlanÈing 92.52 of Base

Def j-ciency PaymenÈ ( +)
Cost of Setaside(-)
Return

Planting 77.52 of Base
Def iciency Pa\¡ment. (+)
Cost of Setaside(-)
Return

s s3.4s
2.97

-2t2.93

$ 63.80
3.54

-203 -Ls

s s3 .4s
2.97

-138-25

s 53 .80
3.54

-]-28 -47
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Table D-22 - Ct¡arlson/TL¡ber Creek Àrea
ÀlternaÈive 5

No Cost-Sb,are, 5.5 percer¡È lfrËeregÈ
Pumping CosÈ (¡rrigation Electricity) 93.18 per acre-incb,

À1falfa
Côrn Establish¡ent Established

Grain Si I ¡aa

Market Income $240.00 $300.00 $1_6s.00
Direct Costs

Seed
Herbicides
Fungicides
InsecÈicides
Fertilizer
Crop Insurance
Fuel & Lu-brication
Repairs
oryingr
Hauling
Irrigation Electricityfrrigation RepairsSoil TesÈing, OÈher
InteresÈ

Ind.irect (Fixed) Costs
Land Taxes
Mach. Investment.Irrigation Investment
Mach. Depreciation
La¡rd fnvestment

Planting 92.5* of Base
Def iciency Pal¡menÈ (+)
Cost of SeLaside(-)
Return

PlanÈing 77.52 of Base
Def iciency Pa!¡ment, ( + )Cost of Setaside(-)
Return

s. 19. s0
22.53

0.00
14.09
44 .60

8.00
15.87

5 41_.2s
6.82
0.00
0.00

24 -37
0.00t2.tl

.00

.00

.00

.00

.62

.00

.83
-4]-
.00

.24

.00

.00

. 8l-

.00

.85

.56

0.00
81_ . 8r_
6.00
6.60
6.53

ñnrha¡*a

s330.00 $396.00

s 27.00
18-90
0.00
0.00

23 -47
10.00

.72

.39

.00

.40

.93

.00

.20
-83

s162 .90 st62.34

ç]-92.73

s3ss.63
ç209.21
s371. ss

s 24.45

$ 28.00
22 -53
0.00

14.09
29.66
8.00
7 .r7
8.05

12.00
]-2.00
65 .43
5.00
1.05

10-53

ç L.29
9.61

]-67 .7 6
15.74
16.80

0
0
0
0

48
0
7
5
0

9
7
0
4

46
6
1
7

9
0
0

81
6
3
7

.32

.00

.00

.43

.00

.05
-08

$

9
0
0

65
5
L

10

Sum of LisÈed DirecÈ Costs 5224.46 ç2l-6.47 çLe2.9s

s 1.29
7.08

]-67 .7 6
11.58
16.80

ç L.29
7 .25

]-67 .7 6
11.86
16.80

ç 1.29
2.6L

t67 .67
4.27

15. 80

Ç t.zg
8 .86

t67.67
14.50
16.80

sum of Listed Direct costs ç21L.20 s204.51 ç204.96
Sum of A1I Listed. Costs s43s.56 $420.98 s397.91
Retur¡r to Unpaid Labor
and ManagementNon-participation -$195.66 -S1_20.98 -s232.9\ -s 2s.63

$ s¡.1¿s
)o1

-145.118

s 63 .80
3 .54

-135 .40

$ s3 .4s
2.97

-70.50

s 63.80
3.54

-60.72
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lilo CoEt-Share, ¿ Percer¡È Interest
Ptrngíng Cost (rrrigation Electricity) S3.18 ger acre-inch

Table D-23 - CÌ¡arbonneau/Tiuber Creek .Atea
ÀlÈernat,ive 5

À'l fal f¡
Establisl¡nent EEtablished

Yeâ-r Year

s16s.00

CorD
Grain Silaoe

Market lncome $240.00 $300.00
Direct Costs

Seed
Herbicides
Fungicid.es
Insecticides
Fertil-izer
Crop Insurance
Fuel &. Lubrication
Repairs
Drying
Hauling
IrrigaÈion Electricity
Irrigation Repairs
Soil Testing, OttrerInterest

Sum of Listed Direct Costs 5224.46 52]-6.47
fndirect (rixed.) Costs

La¡rd. Taxes
Mach. Investment
Irrigation Investment
Mach. Depreciation
La¡rd Investment

Sum of Listed Direct. CosÈs $190.96 5184.2'7

Sum of Àl-l- Listed Costs ç4t5 .92 ç400 .'7 4

Retur¡r to Unpaid Labor
and Management

Non-partsicipation

Drtrbêang

s330.00 $396.00

$ 28.00
22.53

0.00
14.09
29.66

8.00
7 -Lt
8.05

t2 -00t2 -00
65 .43
6.00
1.05

10.53

$. r.9. s0
22.53

0.00
14.09
44 .60

8.00
15.87

0.00
0.00

65 .43
5.00
1.05

10.08

s 4L.25
6.82
0.00
0.00

24.31
0.00

t2 -tr
9 -24
0.00
0.00

81 . 8l-
6.00
3.8s
7 -56

s 0.00
0.00
0.00
0.00

48.62
0.00
7.83
5.4t
0.00
0.00

81.81
6.00
6.60
6-63

47
00
72
39
00
40
43
00
20
83

s 27.00
r_8.90

0.00
0.00

23
10

9
7
0
4

46
5
1
7

ç 1.29
9.61

L47 .52
J.5.74
16.80

ç r.29
7.08

t47 .52
11.58
15.80

ç L.29
7 .25

]-47 .52
11.86
16.80

s 1-292.6t
L47.52

4.27
16.80

s 1.29
8.86

147.52
14.50
16.80

$192.9s

çt84.72
5377 .6'7

$162.90 ç162.34

st72 .49 s188.97
$33s.39 $351.31

-çt7s.42 -$100.74 -ç2L2 .67 -S s.39 ç 44.69
Planting 92.52 of Base

Def iciency Pa)¡ment (+)
Cost of Setaside(-)
Refurn

Planting 77.52 of Base
Def iciency Pa]¡ment ( + )Cost of Setaside(-)
Return

s s3 .4s
2.97

-t24.94

s 63.80
3.54

-115 .16

s s3 .4s
2.9'7

-s0 .2 6

s 63 .80
3.s4

-40 -48
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Table D-21 - C}¡arbon¡reau/Ti-uber Creek À¡eaÀlteraative 5

40 Parcent, CoEt Share, 10 percent lDterest
Pr:nping CosÈ (Irrigation Electricity) 93.18 ¡rer acre-inch

.ã.1fa1f a
Côrî Establish¡ent EstabliEhed

Market Income

Direct Costs
Seed
Herbicides
Fungicides
Insecticides
Fertilizer
Crop Insurance
Fuel & Lu-brication
Repairs
Drying
Hauling
Irrigation ElectricityIrrigation RepairsSoil Testing, Otherfnterest

Indirect (Fixed) Costs
Land Taxes
Mach. fnvestmenÈIrrigation fnvestment
Mach. Depreciation
Land Investment

Planting 92.52 of Base
Deficiency Payment(+)
Cost of Setaside(-)
Return

PlanÈíng 77.52 of Base
Def iciency Pal¡ment (+)
Cost. of SeÈaside(-)
Return

s240.00 s300.00

t5.74
15.80

s s3 .4s
2.97

-135 .41

s 28.00
22.53
0.00

14.09
29 -66

8.00
7 .tt
8.06

L2.00
72.00
65.43
6.00
1.05

10 .53

.00

.11

.24

.00

.00

.81

.00

.85

.56

.00

.83

.41

.00

.00

.81
-00
.60
.63

s 19. s0
22.53

0.00
1_4.09
44-60

ç 4t -2s
6.82
0.00
0.00

24.31

$ o.oo
0.00
0.00
0.00

48 .62

ç 27 -00
r_8.90
0.00
0.00

23 .47
10.00.00

.87

.32

.00

.00
-43

I
15

9
0
0

65
6
1

10

s15s.00

11.86
16. 80 16.80

s182.96
$34s.86

0
7
5
0
0

81
6
6
6

0
12

9
0
0

81
6
3
7

$330 _ 00 s3e6.00

.72

.39

.00
-40
.43
.00
.20
.83

$162.90 ç162.34

9
7
0
4

46
6
1
7

00
05
08

Sum of LisÈed Direct Costs ç224.46 ç216.47 s192.9s

$r
7

t57
s1

9
L57

.29

.61
-99

$ 1-29
7.08

157 .99
11.58
16.80

.29

.25

.99
.29
.61
oo

.27

S 1.29
8.86

]-57 -99
l_4.50
15. 80

s1
2

157
4

sum of Listed Direct costs s201.43 ç194.74 s19s.19
Sum of À11 Listed Costs s42s.89 5411.21 s3 88 .1-4

Return to Unpaid Labor
and Management

Non-participation -s18s .89 -5111 .21 -s223.L4 -s 1s .85 s 34.22

s199.44
s361.78

s s3.4s
2.97

-50 .73

$ 63 .80
3.54

-t25.63
s 63.80

3.54
-50.95
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TablE D-25 - Ctrarbonr¡eau/Î1-mber Creek å¡ea
ÀIÈernative 5

40 Percent Cost-Sbare, 5.5 Percent Intserest
Pnnging Cost (rrrígatioa Electrícity) $3.18 per acre-inch

A1 fa1 fe
(.ôEì EsÈablish¡ent EeÈablíshed

Grain Silaoe Year Year Drvbearag

$330.00 s395.00Market Income

Direct Costs
Seed
Herbicides
Fungicides
Insecticides
Fertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Dryingr
Hauling
Irrigation Electricity
Irrigation Repairs
Soil Testing, OÈher
Interest

Planting 92.5+ of Base
Def iciency Pa)¡ment ( + )
Cost of Setaside(-)
Return

Planting 77.5* of Base
Def iciency Pa)¡ment (+)
Cost of Setaside(-)
Return

$240 . oo $3 00 .0o

s 28.00
22.53

0.00
L4.09
29.66

8.00
7 .tt
8.06

12.00
12.00
65 .43
6.00
1- 05

10. s3

s s3.4s
2.97

-89.96

s 19.s0
22.53

0.00
14.09
44 .60

8.00
15.ð/

9 .32
0.00
0.00

6s -43
6.00
1.05

10.08

s16s.00

s 4L.25
6.82
0.00
0.00

24 -3t
0.00t2.tt
9 -24
0.00
0.00

81-.81
6.00
3.85
7 .56

$192 .9s

0.00
0.00
0.00

00
62
00
83
4L
00
00

81.81
6.00
6.60
6.63

ç 27.00
18.90

0.00
0.00

23.47
10.00

9.72
7 .39
0.00
4-40

46.43
6.00
L.20
7.83

ì

0
4ö

U

7
5
0
0

Sum of Listed Direct Costs 5224.46 ç216.47
Indirect (Fixed) Costs

Land Taxes
Mach- InvesLment
Irrigatiori InvestmenÈ
Mach. Ðepreciation
Land InvesÈmenÈ

Sum of Listed Direct Costs Sl-55.98 çI49.29
Sum of All Listed Costs s380.44 S365.76

Returr¡ to Unpaid Labor
and ManagemenÈ

Non-participaÈion -s140.44 -$ 6s.76 -5L77.69

s r_.29
9.6r

tL2.54
L5.74
16-80

$ 1.2e
7.08ttz.54

11.58
16.80

s 1.29
8.86

t12.54
14.50
16. 80

ç L.29
7 .25

tt2 -54
11.86
15-80

5149 .7 4

ç342 - 69

s162.90 sL62 -34

s t.29
¿ -õr

1t2.54
4.27

16.80
$137. s1 s1s3 .99

$300-41 $316.33

ç 29 .59 ç 79.67

s s3 .4s
2.97

-L5.28

s 63.80
3 .54

-80.18
s 63 .80

3 .54
-5.50
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Tab1e D-26 - Ct¡arbonneau./Timl¡er Creek A¡eaÀlteraative 5

No Coat Share, 10 percent Interegt
Pr:mging Cost (Irrigatior¡ Electricity) ;2.74 DEr acre-inch

À1falfa
Corn Establisbsent EstablíshedGrain Silaoe Vâår Yêer

Market Income $240.00 s300.00 $16s.00
Direct Costs

Seed
Herbicides
Fr:ngicid.es
InsecticidesFertilizer
Crop Insurance
Fuel- & Lu-brication
Repairs
nrying
Hauling
Irrigation ElectricityIrrigration RepairsSoil Testing, OÈherIr¡terest

fndirect (Fixed) CosÈs
La¡rd Taxes
Mach. InvestmentIrrígation Investment
Mach. Depreciation
La¡rd Investment

Planting 77.52 of Base
Def iciency Pa!¡ment (+)
Cost of Setaside(-)
Return

s 28-00
22.53

0.00
14.09
29.66
8.00
7 -lt
8.06

12.00
t2.00
s6.38
6.00
1. 05

10.s3

s s3 .4b
2.97

-389.75

10.08

ç L-29
7.08

42t.38
11.58
16.80

s s3.4s
2.97

-3t5.07

$ 63 .80
3 .54

-305 -29

s 4t.2s
6 -82
0.00
0.00

24.3t
0.00t2.lt
9.24
0.00
0.00

70.49
6.00
3.8s
7 .56

11.85
16.80

$. t_e. s0
22 -53

0.00
14.09
44-60
8.00

15-87

$ 27.00
18.90

0.00
0.00

23 .47
t_0.00

.32

.00

.00

.38

.00

.05

.72

.39

.00

.40

.00

.00

.20

.83

$

Drîrbêârrrr

$330.00 $396.00

.00

.00

.00

.00
-62
.00
.83
.41
.00
.00
.49
.00
.60
.63

s1s1. s8 $lss.91

15-80

9
7
0
4

40
6
1
7

0
0
0
0

48

7
5
0
0

70
6
6
6

9
0
0

56
â
1

Sum of Listed Direct Costs ç2!5 -41 ç207 .42 s181.63

S 1.29
9 .61

421_.38
t5.74
16.80

-29
.25
.38

.29

.6i_

.38

.27

ç L.29
8. 86

421_.38
14.50
16. 80

$1
2

42t
4

$1
7

421-

sum of LisÈed DirecÈ Cosrs ç464.82 S459.13 $4s8. s8 s446 .3 s $462.83
sum of All Listed Costs $680 .23 $66s . ss ç640.2t ss97.93 ç6]-8.74
Return to Unpaid Labor
and Management,

Non-participation -5440.23 -S36s.ss -547s.2t -ç267.93 -ç222.74
Planting 92.5+ of Base

Def iciency Pal¡ment (+)
Cost of Setaside(-)
Return

$ 53.80
3 -54

-379.97
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Tab1e D-27 - Charbonneau./Timber Creek Àrea
Àlternative 5

No CoEt Share, 5.5 Pereent IntereBt
Pr¡mping Cost (rrrigation Electrieity) ç2.74 per acre-incb

À1 f:1 fa
Côrn EstabliEt¡nent Establíshed

êrain Si'l aca Yêâr

$240 . oo $3 oo . 00 $1_5s.00

Drohâer.lÉ

s330.00 s396.00Market Income

Ðirect Costs
Seed
Herbicides
Fungicides
Insecticides
Fert.ilizer
Crop Insurance
FueI & Lubrication
Repairs
Dryin9r
Hauling
Irrigat.ion EI ectricity
Irrigation Repairs
Soil Testing, Other
Ir¡teresÈ

Planting 92 -52 of Base
Deficiency Payment(+)
Cost of Setaside(-)
Return

Plantinq 77.52 of Base
Def iciency Pa)¡ment (+)
Cost of Setaside(-)
Return

s 28.00
22.53

0.00
14-09ao <<

8.00'7.L!
8.06

12.00
12.00
56.38

6.00
1.05

10 .53

$ s3 .4s
2.97

-268.54

s 63.80
3.54

-258 -7 6

5 4L.2s
6.82
0.00
0.00

24.31
0.00

]-2.1,L
9 .24
0.00
0.00

70.49
6.00
3.85
7 .56

s181.63

s337.37
$s19.00

s 27.00
18.90

0.00

6.00
t.20
7.83

s. 19 . s0
22.53

0.00
t_4.09
44 .60

8.00
15.87

9 .32
0.00
0.00

56.38
6.00
1.05

10.08

$ 0.00
0.00
0.00
0.00

48 .62
0.00
7 .83
5 -4L
0.00
0.00

70 -49
6.00
6.60
6.63

00
47
00
72
39
00
40
00

0
23
10

9
7
0
4

40

Sum of Listed. Direct Costs $215.41 i207.42
Ind.irect (Fixed) Costs

La¡rd Taxes
Mach. InvesÈment
Irrigation InvesÈment
Mach. Ðepreciation
Land Investment

Sum of LisÈed Direct CosÈs 5343.51 $335.92
Sum of All Listed Costs $ss9.02 s544.34
Return to Unpaid Labor
and ManagenenÈNon-participation

$ 1.29
9.61

300.17
15.74
16.80

s 1.29
7-08

300.17
11.58
16.80

$ 1.29
7 -25

300.17
11.86
16.80

s 1.29
2.6t

300.17
4.27

16.80

$ 1.29
8.86

300.17
14. s0
16.80

s1s1. s8 s1ss.91

ç325.t4
s47 6 .72

s34t.62
s497. s3

-s319.02 -5244.34 -$3s4.00 -ç!46.72 -S101. s3

63 .80Þ

$ s3.4s
2.97

-193.86

3 .54
-184.08
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Pumping Cost (Irrigation Electrieity) ç2.74 per acre-inch

eôrYr

Table D-28 - C!¡arbonneau/Einber Creek ÀreaÀlteraative 5

No Cost-Share, { Percent lDÈereaÈ

À]-fa].fa
Establishnent Established,Grain Silaaa 1¡aâ? YÊãr

$240.00 $300.00 $16s.00

tlrolrc¡nq

$330.00 s396.00Market Income

Direct Costs
Seed
Herbicides
Fungicides
InsecticidesFertil-izer
Crop Insurance
FueI & Lubrication
Repairs
Drying
Hauling
Irrigation ElectricityIrrigation RepairsSoil Testing', Otherfnterest

Ind.irect (Fixed) Costs
La¡¡d. Taxes
Mach. fnvestmentIrrigation Investment
Mach. Depreciation
Land, fnvestment

Planting 92.5t of Base
Def iciency Pa)¡menÈ ( + )Cost of Setaside(-)
Return

Planting 77.52 of Base
Def iciency Pa)¡ment ( + )Cost of Setaside(-)
Return

s 28.00
22.53

0.00
14.09
29.66
8.007.rt
8.06

]-2.00
t2.00
56-38
5.00
1.05

10 .53

s s3.4s
2.97

-232.32

$ 53.80
3.54

-222.54

1.05
10.08

s. t_9.s0
22 -53

0.00
14.09
44 .60

8.00
15_87

s 4t.2s
6.82
0.00
0.00

24 -3].
0.00

L2 -1_t

$ 27.00
18.90

0.00
0.00

23.47
t_0.00

SO
0
0
0

48
0
7
5
0
0

70
6
6
6

.00
-00
.00
.00
.62
.00
.83
-4l.
.00
.00
.49
.00
.50
-63

9
0
0

70
6
3
7

9
0
0

56
6

32
00
00
38
00

)L
.00
.00
.49
.00
.85
.56

9
7
0
4

40
6
1
7

_72
1ô

.00
-40
.00
.00
.20
-83

Sum of Listed Direct Costs S215.41 5207.42 $181.63 $1s1. s8 $1ss. 91

$ 1.29
8_85

263.95
14. 50
16. 80

s288.92 s30s.40
$440. s0 $461.31

ç 1.29
9 .61

263.9s
15.74
16.80

ç t.2e
7.08

263.95
11. s8
16.80

ç t.2e
7 -25

263.95
i-l.86
16.80

.29

.61

.95

.27

.80

s1
2

263
4

16

Sum of Listed Direct Costs $307.39 S3OO.ZO s301.1s
Sum of Àl-I Listed. Costs s522 .80 Ss08.12 ç482.78
Return to Unpaid Labor
and ManagementNon-participation -$282.80 -5208.L2 -s317.78 -s110.s0 -s 6s.31

s s3.4s
2.97

-]-57.64

s 63.80
3.54

-t47 .86
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Table D-29 - Clrarbonneau/Ti¡ber Creek Àrea
ÀItErnatíve 6

40 Percent Cost-Slrare, 5.5 Percer¡t InÈer€aË

Pnmping Cost (rrrigatior¡ ElectriciÈy) ç2.74 per acre-inch

Ã1 fe1 €¡
Côñr EstablishnenÈ Eetablished

Grain Silaoe Yeer Yeâr

Market. Income $24o. oo $300.00 s16s.00

Dñrbâens

$330.00 $396.00
Direct Costs

Seed
Herbicides
Frrngicid.es
Insecticides
Fertifizer
Crop ïnsurance
FueI & Lubrication
Repairs
Drying
Hauling
Irrigation Electricity
Irrigation Repairs
Soil Testing, other
InteresC

Planting 92.52 of Base
Def iciency Pa)¡ment ( + )Cost of Setaside(-)
Return

Planting 77.52 of Base
Def iciency Pa)¡ment ( + )
Cost of Setaside(-)
Return

Þ. .Ly. )u
22.53

0.00
14.09
44 .60

s.00
15.87

a ??
0.00
0.00

56.38
6.00
1.05

r-0.08

.00

.47

.UU
-72
.39
.00
-40
.00
.00

s 28.00
22.53
0.00

14.09
29.66

8.00
7 .rt
8.06

t2.00
l-2.00
56.38

6.00
1- 05

10. s3

s s3 -4s
2.97

-240 -87

ç 4r.25
6.82
0.00
0.00

24.31
U. UU

t2 -lt
9 .24
0.00
0.00

't 0 .49
5-00
3.85
7 .56

$181.63

$309.70

$ 0.00
0.00
0.00
0.00

48.62
0.00
7 .83
5.41
0.00
0.00

70.49
6.00
6.60
6.63

$ 27.00
18.90
0.00
0

23
t0

9
7
0
4

40
6
1.20
7.83

Sum of Listed. Direct Costs ç215.4L ç207.42
Indirect (Fixed) Costs

Land Taxes
Mach. Investment
Irrigation Investment
Mach. Ðepreciation
Land InvesÈment

sum of Listed Ðirect costs $315.94 $309.25
Sum of À11 Listed Costs $s31.3s $s16.67
Return to Unpaid Labor
and Management

Non-parÈicipation

$ 1.2e
9.61

272.50
t5-74
16.80

5 1.29
7.08

272.50
11.58
16.80

5 L.29
t -¿5

272.50
11.86
15.80

s 1.29
8.86

272.50
14.50
15.80

$1sr-. s8 $1ss.9l-

s 1.29
2.6L

272.50
4.27

16.80

ç291.47 $313.9s

s491.33 $449.0s s469.86

-s291_ .3s -s2]-6 .67 -s326.33 -s119.0s -$ 73.86

s 63.80
3 .54

-23r.09

$ s3.4s
2.97

-165.19

$ 63 .80
3.54

-t56.4L
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Table D-30 - Cl¡arbonneau/TL¡ber Creek Àrea
.à.lteraaÈíve 6

No Cost-Slrare, 5.5 PercenË ID,teregt
Pnnping CosÈ (frrigaÈion Electricity) 52.74 ger acre-incTr

ÀlfaIfa
eorra Establísh¡ent Egtablished

Graín Sílacre Year Year
Market Income $240.00 s300.00 $16s.00
Direct Costs

Seed
Herbicid.es
Fungicid.es
Insecticides
Fertilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigat.ion ElecÈricityIrrigation RepairsSoil Testing, OtherInterest

Planting 92.5t of BaseDeficiency Payment(+)
Cost of Setaside(-)
Returf¡

Planting 77.52 of Base
Deficiency Palzment ( +)
Cost of Setaside(-)
Return

$ 28.00
22.53

0.00
]-4.09
29.66
8.00
7 -7]-
8.06

t2 -00
12 -00
55.38
6.00
1.05

10 .53

s_ 19.s0
22.53

0.00
14.09
44 .60

ç 4L.25
6.82
0.00
0.00

24.31
0.0012.tt

.00

.00

.00

.00

.62

.00

.83

.4t

.00

.00

.49

.00

.60

.63

$ 27.00
l_8.90
0.00
0.00

23 .47
10.00
9.72
7 .39
0.00
4.40

.00

.87

.32

.00

.00

.38
-00

.24

.00

.00

.49

.00

.85

.56

.00

.00

.20

.83

$

Drtrbêã.ns

$330.00 s396. oo

$1s1. s8 $1ss.91

s23s.s6
ç39]-.47

0
0
0
0

48
0
7
5
0
0

70
6
6
6

40
6t
7

o
0
0

70
6
3
7

I
15

o
0
U

55
6

Sum of Listed Direct Costs ç2L5.41 5207 .42

Ind.irect (Fixed) Costs
Land Taxes
Mach. InvesÈfnentIrrigation lrlvesÈment
Mach. Depreciation
Land Investment

ç L.29
9.6Lt94.Lt

]-5.74
16.80

S L.29
7.08

194 .11
11.58
16.80

$ 1.29
7 .25l94.Lt

11.86
15.80

ç t.29
2.61t94.Lt
4.27

16.80

s219.08
s370.66

ç L.29
8-86

194.11,
14.50
15. 80

r-.05
r_0.08

$ 63 .80
3.54

-78.02

s181.63

Sum of Listed Direct Costs 5237.55 $230.86 $231.31
Sum of À11 Listed Costs $4s2.96 S438.28 ç4L2.94
Return to Unpaid. Labor
and. Management

Non-parÈicipation -ç2L2.96 -S138.28 -ç247.94 -$ 40.66 $ 4.s3

s s3l.4s
2..97

-162',.48

$ 53.80
3.54

-t52 .7 0

s s3 .4s
2.97

-87.80
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Table D-31 - Clrarbor¡neau/Tiuber Creek Àrea
Àlternative 8

No CoEt Share, 10 Percent Interest
Pumping CosÈ (rrrigation Electricity) S3.90 per acre-inch

Àlfalfa('ôñ EEtablishsenÈ Established
tî-a ì a ê{ 1 ræa

Market Income

Direct Costs
Seed
Herbicides
rungicides
fnsecticides
Fertilizer
Crop Insurance
Fuel & Lu-brication
Repairs
Drying
Hauling
Irrigation Electricity
Irrigation Repairs
Soil Testing, Other
Interest

Planting 92.5\ of Base
Def iciency Pa)¡ment (+ )
Cost of Setaside(-)
Return

Planting 77.52 of Base
Def iciency Pa]¡ment (+)
Cost of Setaside(-)
Return

$240.00 s300.00

s 28.00
22 -53
0.00

t4.09
29.66

8.00
'7 .tt
8.06

r_2 .00
12.00
80 -24
6.00
1.05

1_0 .53

s s3 .4s
2.97

-3 66 .43

$ 63.80
3 .54

-356.65

s16s.00

t2.11õ )^
0.00
0.00

100 .33
6.00
3.85
7 .56

52tt -47

ç L.29
7 .25

37 4 .20
1_1.85
r_5.80

s t.2e
7.08

$ 53 .45
2.9'7

-29t.75

63.80
3 -54

-281_ -97

$ 19.s0
22.53

0.00
14.09

atr

-82
.00
.00
. 31_
.00

s 0.00
0.00
0.00
0.00

48 .62
0.00
7.83
5 .41
0.00
0.00

100 .33
6.00
6.60
6.63

$ 27.00
18.90

0.00
0.00

23.47
10.00

9 .72
7 .39
0.00
4.40

56 -94
6.00
t.20
7.83

l.truhaånq

s330.00 s396.00

s181 .42 s172 . 85

$399 .17 s41-s . 65

41-
6
0
0

24
0

44
a

15
9
n
0

80
6
t_

10

.60

.00

.87

.32

.00

.00
-24
.00
.05
.08

Sum of Listed Direct Costs 5239 .27 ç231.28
Indirect (Fixed) Costs

Land. Taxes
Mach. Investment
Irrigation Investment
Mach. Depreciation
Land Investment

Sum of LisÈed Directr Costs 54:-.7.64

sum of All Listed costs $656.91
Return Èo Unpaid Labor
and, ManagemenÈ

Non-participation

ç t.29
9.61

37 4 -20
15.74
15.80

ç t-29
2 -6t

37 4 .20
4.27

16.80

ç t.29
8.86

37 4.20
14.50
16.80

3'7 4 .20
11.58
16.80

$410.9s
>o4¿.¿5

s411 .40

ç622.87 $s80. s9 ss88. s0

-$416.91 -ç342.23 -ç4s7 -87 -s2so. s9 -s192. s0

$
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Table D-32 - Clrarbon¡¡eau/Eiuber Creek Àrea
Àlte:rnaÈive 8

No CoEt-Share, 5.5 Percer¡t lr¡tereEt
Pu.mging Cost (rnigatior¡ Electricity) 53.90 ger acre-inch

CorD'
Grain Silac¡e

$240.00 $3o0. oo

s 28.00
22.53
0.00

14.09
29.66

8.007.tt
8.06

1_2.00
12.00
80.24
6.00
1-.05

10. s3

11.58
16.80

5 4]-.2s
6 -82
0.00
0.00

24.3L
0.00

L2 -L1,

s 27.00
t_8.90

0.00
0.00

23.47
10-00

Àlfalfa
Establist¡nent, EstabliEhed

Year Year Drwbeans

$r_6s.00 s330.00 $396.00Market Income

Direct Costs
Seed
Herbicides
FungicidesInsecticides
Fertilizer
Crop Insurance
Fuel a Lubrication
Repairs
Drying
Haulingr
Irrigation ElectriciÈy
Irrigation Repairs
Soil Testing, Other
Interest

fndirect (Fixed) Costs
Larid Taxes
Mach. Investment,
Irrigation Investment
Mach, Depreciation
La¡rd. InvestmenÈ

Plarrting 92.5* of Base
Def icíency Pal¡ment (+)
Cost of Setaside(-)
Return

Planting 77.52 of Base
Def iciency Pa]¡ment (+)
Cost of Setaside(-)
Return

$. 19. s0
22.53

0.00
L4.09
44-60
8.00

15.87
9 .32
0.00
0.00

80 -24
6.00
1.05

10.08

.00

.00

.00

.00

.62

.00

.83

.4t

.00

.00

.33

.00

.60

.63

.72

.39

.00

.40

.94

.00
-20
.83

.24

.00

.00

.33

.00

.85
-56

$o
0
0
0

48
0
7
5
0
0

100
6
6
5

9
7
0
4

55
6
1
7

9
0
0

100
6
3
7

Sum of Listed Dírect Costs 5239.27 ç23L.28 ç2]-t.47 $181 .42 çL72.8s

ç 1.29
9.61

266.56
t5.74
16.80

-29
.08
.55

s L.2e
7 .25

266.56
11-.86
16.80

ç t.2e
2.6t

266 -56
4.27

16.80

s 1.29
8.86

266.56
14. 50
16.80

s1
7

266

Sum of Listed Direct Costs S310.00 $303.31
Sum of All Listed Costs

Return to Unpaid Labor
and Management

Non-participaÈion

$303.76
$s1s.23

s291. s3 s308.01

ç549 .27 $s34. s9 s472.9s s480.86

-s309 .27 -S234. s9 -$3so .23 -çt42.9s -s 84.86

s s3.4s
2 _97

-2s8.79

s 63 .80
3.54

-249.0L

$ s3.4s
2.97

-184 .11

$ 63.80
3.s4

-r7 4 -33
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rable D-33 - Charbonneau/Tl.¡ber Creek Àrea
Àlternative 8

No Cost-Share' { PerceBts InÈEreat
Pr¡mDing CosÈ (rrrigation ElectricíÈy) $3.90 9er acre-ínch

¡.1 €¡ 1 t=
(rôraa Establish¡enÈ Established

larz i n (i'l ¡aa 1¡aâr Yââr

$240.00 s3oo. oo sr_5s.00

Drrrbâeng

s330.00 $396.00Market Income

Direct Costs
Seed
Herbicides
Fr:ngicides
Insecticides
FerÈilizer
Crop Insurance
Fuel & Lubrication
Repairs
Drying
Hauling
Irrigation Electricity
IrrigaÈion Repairs
Soil Testing, Other
InÈerest

Indirect (Fíxed) Costs
Land Taxes
Mach. Investment
Irrigation Investment
Mach. Depreciation
Ira¡rd Investment

Pì-anting 92.52 of Base
Deficiency Payment(+)
CosÈ of SeÈaside(-)
Return

PlanÈing 77.52 of Base
Deficiency Payment(+)
CosE of Setaside(-)
Return

$ 28.00
22.53
0.00

l_4.09
29 .66

8.00
7 -LL
8.06

12.00
]-2.00
80.24
6.00
1.05

L0.s3

$ s3.4s
2.97

-226.62

s 63.80
3.s4

-2L6.84

$.19.s0
22.53

0.00
t4.09
44 .60

8.00
15.87

-32
.00
.00
.24
.00
.05

s .25
.82
.00
.00
.31
.00t2.rt

9.24
0.00
0-00

100 .33
6.00
3.85
7.56

s2Lt.47

ç L.29
7 .25

234.39
11.85
16-80

ç27L.59
s483.06

s o.o0
0.00
0.00
0.00

48.62
0.00
7.83
5.4L
0.00
0.00

100 .33
6.00
6.60
6.63

ç 27 -00
l_8.90

0.00
0.00

23 -47
1_0.00

9.72
7 .39
0.00
4.40

56 .94
6.00
1.20
7.83

4t
6
0
0

24
0

I
0
n

80
5
1

Sum of Listed Directs Costs 5239.27 523t.28
10.08

ç 1.29
7.08

234.39
11.58
16.80

s s3.4s
2.97

-151 .94

$ 63.80
3 .54

-L42.16

s181_.42 s172 . 85

s2s9 .36 ç275

s 1-.2e
9.61

234.39
L5.7 4
16.80

s 1.29
2.61

234.39
4.27

16.80

s 1.29
8. 86

234.39
14.50
15. 80

Sum of LisÈed Direct cosÈs ç277.83 ç271.t4
Sum of À11 Listed CosÈs $517.1-0 ç502.42
Returr¡ to Unpaid Labor
and Ma¡agement

Non-participation

$440.78 $44 8

84

69

-s277 .t0 -s202.42 -$3r.8.06 -$110.78 -s 52.69
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Punping Cost

Table D-3{ - Cl¡arbo¡neau/TLnber Creek ÀreaÀlternatLve I
40 PercenÈ Cost-Share, 10 PercenÈ InË,eresÈ

(Irrígatior¡ Electricity) $3.90 per acre-inch

Corn
Grain Sil arra

s240.00 s300.00

s 28.00
22 -53

0.00
14.09
29.66
8.00
7 .tL
8.06

r-2.00
12.00
80.24
5.00
1.05

1_0 .53

11.58
16.80

$ s s3 .4s
2.97

-162.6L
97

-2 :29

Àlfalfa
Establish¡ent EEt,ablished,

Yââr Vaâr

$16s.00

ñrohââñq

s330.00 $395.00

s181 .42 s172 .8s

Market Income

Direct Costs
Seed.
Herbicides
Fungicides
fnsect.icides
Fertilizer
Crop fnsurance
Fuel & LubricaÈion
Repairsprying
Hauling
Irrigation ElectricityIrrigation RepairsSoil Testing, OtherInterest

Indirect (Fixed) Costs
Land Taxes
Mach. TnvestmentIrrigaÈion Investment
Mach. Depreciation
La¡¡d Investment

Planting' 92.52 of Base
Def iciency Palzment (+)
Cost of SeÈaside(-)
Return

Plarrting 77.5+ of Base
Def iciency Pa)¡ment. (+)
Cost of Setaside(-)
Return

$ 41.2s
6.82
0.00
0.00

24.3L
0.00t2.tt

$. r_9.s0
22.53
0.00

14.09
44.60
8.00

l_5 . 87
9.32
0.00
0.00

80.24
6.00
1.05

1-0.08

.00

.00

.00

.00

.62

.00

.83

.4L

s 27 .00
18.90

0.00
0.00

23 .47
10.00

9.72
7 .39
0.00
4.40

-24
.00
.00
.33
.00

.94

.00

.20

.8353

$o
0
0
0

48
0
7
5
0
0

100
6
'6
6

56
6
1
7

STI
245

00
00
33
00
60

$r
2

245
4

9
0
0

100
6

$r
7

245

3 .8s
7 .56

Sum of Listed Direct Costs ç239.27 ç23t.28 ç2LL.47

S !.29
9 .51

245.06
15.74
16.80

.29

.08

.05
I t.29

7.25
24s.06
11.86
16-80

.29

.61

.06

.21

.29

.86

.06
14.50
16. 80

sr¡n of LisÈed Direcr cosrs s288.50 s281.81 ç2e2.26
Sum of All Listed Costs s527 .77 Ss13 .09 $493.73
Return to Unpaid Labor
and Management

Non-participation -s287 .77 -S213.09 -ç328.73 -5]-2L.4s -$ 63.35

16.80

s270.03 s285.s1
$451 .45 s4s9.36

4553
2

37

s 63.80
3 .54

-227.51
s 63.80

3 .54
-t52.83
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Table D-35 - Cl¡arbon¡reau/Tlmber Cr€6k Àlea
Àlternative 8

¿0 Percent Cost-Slrare, 5.5 PerceBt l[tereat
Pumping Cost (Irrigation Electrieity) 53.90 Der acre-lnch

r1 €ã1 .Fâ
(r¿lY.fì EsÈablishnent Established

l!çr f n êi 1 ¡aa Yaâr ñrulacâñq

$330.00 $396.00Market Income

Ðirect Costs
Seed
Herbicides
Fr;ngicides
Insecticides
Fertilizer
Crop Insurance
Fuel c Lubrication
Repairs
Drying
Hauling
Irrigation ElectriciÈY
Irrigation Repairs
Soil Testing, other
Interest

Indirect (Fixed) Costs
Land Taxes
Mach. Investment
IrrigaÈion fnvestment
Mact¡. Depreciation
Land Investment

Plantsinq 92.5* of Base
Def iciency Pa]¡ment ( + )
Cost of Setaside(-)
Return

Planting 77.52 of Base
Def iciency Pa)¡ment (+)
Ccst of Setaside(-)
Return

s24o. oo $3oo. oo

s 28.00
22.53
0.00

L4 .09
29.66
8.00
7 .tt
8.06

12.00
]-2.00
80.24
6.00
L.05

10 .53

s.19.s0
22.53

0.00
14-09
44 .60

8.00
r-5 . 87

9 -32
0.00
0.00

80 -24
6.00
r_.05

10.08

ç L.29
7.08

t7 4 .57
11.58
16.80

s s3.4s
2.97

-92.L2

$r-6s . 0 0

s 4t.25
6.82
0.00
0.00

24 -3L
0-00

12.LL
9 .24
0.00
0.00

100.33
6-00
3.8s
7 .56

ç2tL.47

ç 1.29
7 -25

L7 4 .57
11.86
15.80

ç2L]-.77

s o.00
0.00
0.00
0.00

48 -62
0.00
7.83
5 .41
0.00
0.00

100 .33
6-00
6 .60
6.63

s 1.29
2.61

l7 4.51
4.27

16.80

s 27.00
18.90

0.00
0.00

23.47
10.00

9.72
7 .39
0.00
4.40

56.94
6. 00
L.20
7.83

s 1.29
8.86

L7 4.57
14. 50
16.80

s 1.29
9 .61

174.57
]-5.7 4
16.80

s s3 .4s
2.97

-166.80

$ 63.80
3.54

-r57 -02

Sum of Listed Direct Costs 5239.27 ç23]-.28 s181.42 sL72.85

Sum of Listed DirecÈ Costs $218.01 ç2]-]--32

Sum of À11 Listed Costs ç457.28 5442.60

Return to Unpaid Labor
and Management

Non-participaÈion

$199 .54 ç2t6.02
;423.24 s380.96 $388.87

-ç277 .28 -5142.60 -s2s8.24 -s s0.96 $ 7.13

s 63 .80
3.54

-82 -34
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APPENDD( E

Establishing an lrrigation District
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MEMORÀNDUM

Dave Sprynczynatyk, State Engineer
Patrick Stevens, Àssistagrt Àttorney General
Irrigation Districts; \S)lC Project #1389
eprií 25, 1990 Y

You asked me to provide You with an

necessary to form an irrigation district.
establishing an irrigation district are set

I. INTROÐUCTION

outline of what is
The requirements for
forth below.

Section 61-05-02 of the l.íorth Dakota Century Code provídes
that " [w]henever a majority of the electors within an area

contaÍning eighty acres . or more of land, susceptible of
irrigation, desire to provide for the irrigation of such Ìand,
they may propose the organÍzation of an irrigation district under
the provisions of [chapter 61-05J. " Àn "elector" is defined aS

"any landowner owning not less than five acres . of land
whose land will be or ís subject ic assessments for construction
or other costs, within a proposed or existing irrigation
district, and who is a resident of this state. " N.D. Cent. Code

S 61-0s-01(2) (198s).
II. THE PETITION ANÐ OTHER DOCUMENTS

À petition for a proposed Írrigation dÍstrict must be filed
wÍth the State Engineer and must be signed by landowners who own

a majority of land within the proposed district that witl be

subject to assessment. Id. S 61-05-07. The petition must

describe the area to be Íncluded Ín the proposed district, and it
must ask that the terrÍtory described be organized under the
provisions of chapter 61-05. Id. Moreover, the petition must
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set forth the name and address of each petitioner and a

description of his or her land, and the petitíon must have maps

attached showing the boundary of the proposed district. Id. It
should be noted that the proposed district may include lands
which are not contiguous to any other Lands in the district. Id.

The map included with the petition must show the location of
the proposed conveyance systems and other works. Id. S 61-05-08.
In addition, if the water supply is from a natural stream, the
flow of the stream must be stated in cubic feet per second- Id.
If the water supply is to be gathered by a storage reservoir, the
map must show the location of the reservoir and must indicate the
reservoir's capacity in acre-feet. Id. If the water supply is
from ground water, the map rnust show the location of the wells
and the proposed pumping rates. Id. Furthermore, unless
otherwise authorized by the State Engineer, the maps must be

drawn to a scale of not less than two inches to the mile. Id.
Moreover, prelininary designs of alI the proposed conveyance

systems and other v;orks must be prepared in sufficient detail to
show the contemplated method of construction. Id.

In addition to the petition and the ffiâp, 'section 61-05-08
also requires a feasibitity report on the proposed plan of
irrigation. The feasibility report must include an analysis of
the soil and water compatÍbility of the irrigable land of the
proposed district. Id. It should also be noted that a
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registered professional engineer must prepare the map preliminary

designsandfeasibilityreportrequiredbythissection.Id.
UnlessotherwiseauthorizedbytheStateEngineer,the

petition must arso be accompanied b1'a bond' rd' S 6r-05-09' The

bond is to be for an amount ôoubre the probable cost of

organizing the district, including the cost of the first election

oftheorganizationofthedistrict.Id.Thebondmustbe
conditioneduponthesurety'spayingallcostsincasethe
district shatl not be approved by electors. Id. .Moreover,
within ten days after firing of a petition and the approval of

thebond,theStateEngineermustfileacopyofthepetition
with the county auoitor of each county Ín which the proposed

irrigation district is situated' Id'
III. SUMMAP.Y REPORT

prior to the hearing described in Section IV below, the state

Engineer must review the maps, preliminary designs, and

feasibility study anq must prepare a summary re¡lort showing the

probablecostoftheproposedirrigationworksandthe
practicability and feasibility of the ptan of irrigatíon
suggestedbythepetitioners.Id.S6l_05-10..ÀcopYofthe
report must be fited with the county auditor of each county where

the proposed irrigation district is situated. rd. The State

Engineer must also submit the report to the electors of the

proposeddistrictatthehearingonthepetition.Id.
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IV. THE HEÀRING

Àfter examining the petition, the naps and papers pertaining
to the proposed irrigation district, and after preparing a

summary report, the State Engineer must fix a time and place for
a hearing on the petition. Id. S 61-05-10. À notice stating that
the petition will be heard and stating the time and place of the
hearing must be filed with the county auditor of each county in
which the proposed district j-s located. Id. The notice must

also be published once a week for two consecutive weeks in the
newspapers of general circul-ation in which the district is
located and in the official newspaper of each county in whÍch the
district is located. Id. The date set for the hearing on the
petition may not be less than twenty days after the first
publication of notice. Id.

It should also be noted that at the hearing the State
EngÍneer may amend the plan of Írrigation ¡lroposed in the
qetition. Id. S 61-05-11. The State Engineer may adjourn the

I

hearing and make changes in the proposed boundaries as he deems
,advisable. Id. The boundaries of the district, however, may not

be extended until the electors who own a majority of the acres of
Iand subject to assessment to be inctuded in the extension have

qonsented in writing. Id.
V. DECISION OF THE STATE ENGINEER

If the State Engineer determines
not practicable or that the pJ-an is

the pJ-an of irrigation is
not economically sound, he
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must make an order denying the petition for the organization of
the irrigation district. Id. s 61-05-12. He must also state his
reasons for such action. Id. À1so, a copy of the order must be

filed with the county auditor in each county in which the

proposed irrigation district is situated. Id-
If, however, the State Enginee= finds that the establishment

of the proposed irrigation district is advisable, and the plan

proposed for irrigating the lands is practicable and economically
Sound, he must make an order establishÍng the irrigation
district, subject to approval of the electors of the district at
an election caIled by the State EngÍneer for that purpose. Id.
S 61-05-13. If the distrlct embraces more than 10,OOO irrigabì-e
acres, the State EngS-neer by such order must divÍde the district
into five or Seven divÍsions aS he deems necessary for the
convenience of the electors of the dístrict. Id. The order must

also set forth the follovting:
1. The time and plgce of holoing ¡an efectÍon..l
2. The boundaries of the district.
3. That a petitiori sufficient in form and substance $ras

filed with the State Engineer-

4- That due and reasonabte notice of the time a.nd place of
hearing on the petition was given to the qualified
electors of the proposed oistrict.

Id. A copy of the order must be filed with the county auditor of
each county in which the irrigation district is situated. Id.

:'':::-ii::: -'-i.,!--:-'r'ìi: -
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VI. THE ELECTION

After making an order establishing the irrigation district,
the State Engineer must give notice of an election to be held in
the district for the purpose of determining whether or not the
electors in the district approve the establishment of an

irrigation district. S 61-05-14. The notice must state that an

elector desiring to be a candidate for the office of the district
director must file his or her name with the State Engineer not
less than twenty days before the election. fd. The notice must

also carry a reference to the maps previously filed with the
county auditor describing the boundaries of the lands included in
the district as established by the State Engineer, and must

designate a name for the district. Id. The notice must be filed
with the county auditor of each county in which the proposed

district is situated and must be published once a week for two

consecutive weeks in the newspapers of general circulation in
which the district is located and in the official
each county in which the district is located. Id.

newspaper of
The date set

forth for the election must not be tess than twenty-five nor more

than thirty-five days after the first publication of the notice.
Id. Section 61-05-15 sets forth a form for the notice of
election.

Prior to the election, the State Engineer must appoint from

the electors of the district one clerk and two judges, who

constitute a board of election for the district. Id. S 6f-05-16.
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If the district is divided into divisions, a board of election
must be appointed for each division from the electors in the

division. Id. If the members appointed do not attend the

opening of the polls on the day of the election, the electors

present at that hour may choose the members of the election board

or fill the place of a absent mem'oer' Id'
An election upon the question of an organized irrigation

district must be conducted. in accordance with the general

election laws of the state- Id- S 61-05-17' Àfter the poì'Is are

closed, the election board rnust canvas the votes, and the clerk
of the election board must certifl' to the State Engineer the

results of the election. Id. The clerk of -,-he board must then

e¡rap the ballots cast at the election and mail them by registered
or certified maiL to the State Engineer who also must canvas the

ballots and verify the results. Id. The State EngJ-neer then

files and retains in his office the ballots cast at the election.
rd. ;

It shoutd also be noted that the number of votes made by

or lesselectors may varY. Àn

subject to assessment has

owning more than tr"'entY

receive its water from

etector owning twentY acres

project Ís entitleC to one

twenty acres owned or major
however, may not have more

federal reclamation or
additional vote for each

one vote. Id. S 61-05-03.
acres subject to assessment

An elector
which wilI
irrigation
additional

elector,
elector

a

fraction thereof. Id. The

than eight votes. Id. If an



MEMORANDUM: Dave SprynczynatYk
Page I
Àpri1 25, 1990

wiII nob receive water from a federal reclamation or irrigation
project, the voting works the same except instead of beÍng

Iimited to eight votes, âû elector cannot cast more than
thirty-fÍve percent of the votes. Id.

If upon a canvas of the votes cast, it appears that a

majority of atl votes cast are in favor of the organizatio¡r of
the irrigation district, the State Engineer, by an order, declare
the territory duly organized as an irrigatÍon district under the
name and style designated and declares the persons receiving the
highest number of votes duly elected as directors. Id-
S 61-05-18. The State Engineer must file a certified copy of the
order immediately in the office of the regÍster of deeds in each

county in which any portÍon of the irrigation district is
situated. Id. The State Engineer must also file a copy of the
order with the county auditor of each such county. Id. The

State Engineer must also immediately make out and mail by
registe4ed and certified mail to each person elected to the
o¡fice .l= a dÍrector a certÍficate of election signed by him. Id.

IThe State Engineer must also file in the office of the
secretary of state a duly certified copy of'hiS order declaring
the irrigation district duty organized. Id. S 61-05-19- The

secretary of state must then issue to the State Engineer a

certificate under the seal of the state of the due organization
of the district. IC. The secretary must also fite a copy of the
certificate and the order of the State Engineer. Id.
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