
MINUTES 

MONTANA HOOSE OF REPRESENTATIVES 
52nd LEGISLATURE - REGOLAR SESSION 

SOBCOKKITTEE ON LONG-RANGE PLANNING 

Call to Order: By CHAIR MARY ELLEN CONNELLY, on February 11, 
1991, at 8:00 a.m. 

ROLL CALL 

Members Present: 
Rep. Mary Ellen Connelly, Chair (D) 
Sen. Bob Hockett, Vice Chairman (D) 
Rep. Francis Bardanouve (D) 
Sen. Ethel Harding (R) 
Sen. J.D. Lynch (D) 
Rep. Bob Thoft (D) 

staff Present: Jim Haubein, Principal Fiscal Analyst (LFA) 
Jane Hamman, Senior Budget Analyst (OBPP) 
Claudia Montagne, Secretary 

Please Note: These are summary minutes. Testimony and 
discussion are paraphrased and condensed. 

HEARING ON WATER DEVELOPMENT 
AND RENEWABLE RESOURCE DEVELOPMENT GRANT PROGRAM 

Tape l:A:OOO 

Phillips Conservation District: Moisture Monitoring System 

Billi Jo Doll, Phillips conservation District, testified in 
support of the proposal, WD 13. The district had the Soil 
Moisture Monitoring Project since 1988, with the following 
benefits: increased production, decreased energy costs, and 
increased water quality. The purpose is to reduce non-point 
source pollution, since irrigation is the number one user of 
agricultural water, and agriculture uses more water than any 
other industry. The project attempts to manage the water between 
the field capacity and the permanent wilting point for optimal 
production. In addition, they monitor saline seeps. The project 
hopes to be self-sustaining within a couple of years. 



Questions from Subcommittee Members: 

SEN. HOCKETT asked about the comments in the DNRC review 
referring to the number of people working on the project. Ms. 
Doll said there were two on the staff, and described the 
conditions during the previous summer. Two people are not 
enough. 

SEN. HOCKETT asked if expansion was planned. Ms. Doll said two 
technicians have been trained in Valley county and one in 
Columbus. People could be trained for statewide application 
easily. REP. BARDANOUVE asked what would happen without 
available funding. Ms. Doll said the money they had would half 
fund one technician through the field season. SCS will hopefully 
provide funding for a technician for the field season. They are 
considering charging the producers per reading per tube, with 
dryland producers read once a month, and irrigators, once a week. 

SEN. HARDING asked how the project was begun. Ms. Doll said they 
had been funded under a DNRC Alternative Energy Grant for the 
experimental stages. Now that it is a bona fide project with 
identifiable benefits, they will soon be able to charge for the 
service. They are not at that point quite yet. 

SEN. HOCKETT asked if the project was cost effective enough for 
people to support it. Ms. Doll gave an example of one producer 
who dramatically increased his yields while reducing his return 
flows. She admitted there were not enough producers convinced to 
have the project support itself at this time. 

Chinook Irrigation District: Milk River water Supply 
490 

Robert Faggerty, Glasqow Irriqation District, testified in 
support of the project WD 1. He reviewed the problem and the 
proposed solution as described in the brochure, "The Milk River, 
Making It Meet the Need". EXHIBIT 2 He described the entire 
project in detail. EXHIBIT 3 

Glasgow Irrigation District: Improving Water Use 

Robert Faqqerty, Consultant, Milk River Irrigation District, 
testified in support of the Glasgow Division's project together 
with WD 1, the previous project. EXHIBIT 2 & 3 This project 
would extend the program and include work they cannot cover. At 
present, they pay $15.82 in 0 & M, $1.82 for the original 
construction, and $3.79 in R & B for a total cost of $21 per acre 
per year. Their gross crop revenue is $150 per acre, and they 
are paying well above the standard of 10% of the gross crop 
revenue for water. Mr. Faqqerty said he had worked in irrigation 
all of his life, and had operated and rehabilitated several 
projects, and had also been a consultant for the World Bank on 
twelve different projects overseas. He had seen very few 
projects that have as many problems as the Milk River project 
does. He encouraged support for this project to help develop an 
adequate water supply and to deal with the facility Shortage. 
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Questions from Subcommittee Members: 

REP. BARDANOUVE asked what this money would be used for. Mr. 
Faqqerty referred the committee to Exhibit "A", EXHIBIT 3, and 
said in the Chinook Division, it would be for the final design, 
the structure proqram and reclamation and development over the 
first three years at $150,000 each year. On the Glasgow 
Division, it would be to extend the program of facility 
development to that end of the river system in order to make 
better use of the water. 

SEN. HOCKETT said the charges for the Chinook Division are quoted 
at $6.50/acre/year, which would increase by $5.60 without the 
grant, and $3.90 with the grant. He asked if this referred to 
the water Development Project Grant, and the 0% interest loan. 
He also asked about the Renewable Resource Development loan. 
John Tubbs, DNRC, said they had applied for three grant funds, 
RRD, WD and RDG, and were recommended for two, the water 
Development and the RDG grant because of the close administration 
of the WD and RRD programs. 

SEN. HOCKETT asked for the cost per acre on the Chinook Division 
assuming all this work is done. Mr. Faqqerty said the cost would 
be $14.16 per acre. SEN. HOCKETT asked at what point this cost 
per acre would no longer be feasible. Mr. Faqqerty said his 
guideline was 10% of the gross crop revenue per acre, $150 for 
the Milk River Project. However, $150 is low, because it is 
limited by water availability. 

REP. BARDANOUVE asked why the RDG grant was not being heard with 
the WD grant applications. Mr. Tubbs said the presentation 
could easily cover the RDG grant, which was scheduled later in 
the week when that grant program would be held. Ms. Barclay 
added that the Department recommendation was that they receive 
$100,000 WD grant and a $300,000 RDG grant. REP. BARDANOUVE 
suggested that another hearing on the project would not be 
needed. 

SEN. HOCKETT asked why the neutron probe wasn't being used on 
this project. Mr. Faqqerty said they were trying to deliver one 
acre/foot of water for crop irrigation, the minimum needed for 
production. Ms. Barclay said that based upon their technical 
evaluation, the grants recommended for this project were more 
important than the neutron probe. 

SEN. HOCKETT asked what would happen without the $300,000 for the 
Reclamation and Development Grant. Mr. Faqqerty said they would 
lose this amount of the total of $6,000,000, which would raise 
the cost to irrigators by $300,000 over three years. The 
$300,000 would help them get the grant through the Small Project 
Reclamation Loan in the amount of $4,500,000. 

REP. BARDANOUVE said this was the most complex irrigation project 
in the united states. It is divided between Canada and the U.S. 
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Also, there is the diversion of the water from the Hudson Bay 
watershed into the Milk River, and the Missouri River drainage. 
with the Virgelle segment, water would be diverted from the 
Missouri River over the Milk River Divide. 

Former SEN. MARK ETCBART, Glasgow Irrigation District, spoke in 
support of the project. 

Sever Enkerud, President, Milk River Irrigation District, said 
the money would be used to increase efficiency in order to make 
good use of the water. He was referring to the project for 
lining ditches, the Glasgow application (WD 3). 

curtis Maxley, county commissioner, Blaine county, chinook, said 
the project would renew a system that is over 70 years old. It 
is obsolete, with inefficient structures that cannot conserve 
water. The water shortages will increase with Fort Belknap and 
Canada using their allotments. The economic condition of the 
irrigators requires an infusion of grant money. This is not just 
an irrigation project, but an economic project, providing jobs 
for six to seven years. It will also be beneficial economically 
to irrigators from Chinook to Glasgow. He encouraged support for 
the project on behalf of the Blaine County Commissioners. 

Jo Brunner, Montana water Resources Association, rose in support 
of the project. 

Ruby water company: Ruby water Dam Feasibility study 

J. B. Anderson, Attorney and Rancher, Dillon, represented Ruby 
water Company, testified in support of the grant application WD 8 
requesting funding to'do a feasibility study for a dam project in 
the Big Hole Valley. The idea was initiated in 1968 by three 
private ranch corporations. Planning was carried out with the 
SCS at that time, but there was no cooperation with the U.S. 
Forest Service for a needed land trade and permit. In the last 
year, with the water leasing negotiations on Swamp Creek for the 
purposes of enhancing grayling habitat at a halt, this project 
was revived through a cooperative effort with several purposes. 
These include increased irrigation, production and application of 
water to some new lands and maintenance of late fall streamflows. 
It is located 25 miles southwest of Wisdom and will impound the 
waters of Pioneer Creek where it meets with Ruby Creek. 

The private individuals who comprise the water company are the 
sole appropriators on Pioneer Creek and the upper reaches of Ruby 
Creek. If funded, they will obtain support of the Conservation 
District and other individuals who will benefit from the return 
flow from the dam waters. Sale or lease of water from the 
impoundment to DFWP to enhance greyling habitat is another 
potential benefit. There will also be recreational possibilities 
and flood control benefits. The cost is estimated to be 
$1,000,000, with the feasibility study cost at $55,000, the 
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amount of this request. $14,000 was recommended, and Mr. 
Anderson asked for as much funding as possible. 

The first focus of the study would be the legality of being able 
to store the water, and the consistency of the storage with other 
appropriative rights and uses of water. This is a demonstration 
project to show public and private users that wise use and 
storage of our water resource is a net benefit to all. 

ouestions from Subcommittee Members: 

REP. BARDANOUVE asked about ownership of the land and the water 
rights. Mr. Anderson said it was owned by Jack Hershey Livestock 
and the Forest Service, who is willing to consider a land trade 
or a permit to impound water on their lands. There are three 
appropriators only on Ruby Creek before it dumps into the North 
Fork of the Big Hole. 

REP. THOFT asked if he was certain that there is enough runoff to 
fill the reservoir and not affect the downstream users. Mr. 
Anderson said he was not certain who might contest the 
impoundment, but he believed there was enough runoff. 

REP. BARDANOUVE asked the estimated cost to the landowners. Mr. 
Anderson said it was estimated at $1,000,000 for 5,000 acres 
under irrigation. It would supplement some ground already 
irrigated and add additional land. The primary focus is storage 
and water for grayling habitat. Mr. Tubbs clarified that the law 
limits the ability to grant money to private applicants, 25% of 
the cost and up to 5% of the available money. 

Yellowstone county Conservation District: streambank Re­
enforcement and Erosion Control 

Marianne Hanser, Supervisor, Yellowstone Conservation District 
Board, spoke in support of the project, RRD 2. The District is 
involved in ZooMontana's grant application on Canyon Creek, in 
that they administer the 310 permitting process in Yellowstone 
county. Canyon Creek is a tributary of the Yellowstone that 
causes trouble to farmers in the form of sedimentation, and 
erosion from heavy runoff. This is also the area for the 
proposed ZooMontana. They have enlisted the expertise of water 
hydrologists and engineers, with a plan including sloping banks 
and revegetation. 

Jim Duncan, Administrator, ZooMontana, described the project in 
detail, showing slides of the area. ZooMontana would pick up the 
balance of the money for this project, which is a little over 
$100,000. The cost of the entire ZooMontana project is 
$4,500,000, of which $2,600,000 has been raised. Construction on 
this particular project is scheduled to start in August, and 
needs to be completed this year. 
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2:A:075 
Questions from Subcommittee Members: 

SEN. HOCKETT asked about the other $300,000 projected for this 
project. Mr. Duncan noted that the Streambank Stabilization 
project was not recommended for funding. SEN. HOCKETT asked the 
impact on the stream at a distance from the site. Mr. Duncan 
said the bulk of the work would be done on the first portion of 
the stream as it enters the zoo site, with the work downstream 
designed to take care of those problems created by changing the 
stream at that point. Therefore there would not be a direct 
effect past the highway. 

REP. BARDANOUVE said the real problem was the poor use of 
irrigation water, and asked if any attempts had been made to 
educate irrigators upstream from this area. Ms. Hanser replied 
that was only 20% of the problem. Other factors are that the 
area is in the flood plain and experiences high runoff. 

REP. THOFT asked where the excess water came from and why they 
could not control their flow. Ms. Hanser said it is diverted out 
of the Yellowstone River. Mr. Duncan said they were working on 
that and all parties would continue to do so. 

SEN. HOCKETT asked if there is residential development that 
affects this excess flow. Mr. Duncan said there are not many 
major housing developments adjacent to the creek. That issue is 
being reviewed by the engineers. 

Mr. Tubbs noted that ZooMontana had also applied for an RDG grant 
in the amount of $300,000 for a waste water sewer system, wells 
and water distribution system and a fence. It was felt by the 
Department that this project did not meet the crucial state need 
requirement, and therefore was not recommended for funding. 

Mr. Duncan said that is the hardest funding to obtain. They have 
a challenge to raise $1,000,000 by June in order to receive 
$400,000 from the Murdock Trust. This would help in that effort. 

Town of Ekalaka: water supply and storage project Grant and Loan 

Alyce Kuehn, Town Clerk/Treasurer, testified in support of the 
application RRD 6. EXHIBIT 4 

REP. BARDANOUVE asked how much the project would raise the water 
rates. Ms. Kuehn said initially, they had thought it would raise 
the rates by $3 per month, but it now appears it would raise the 
rates $1.50 per month. The current rate is $11.50 per month. 
Part of this project is a loan, with $49,000 in grant monies, and 
$100,000 in loan. 
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Mr. Tubbs said in the small grant programs, the loan is included 
if the total does not exceed $200,000. Approval of the project 
includes both the grant and loan. 

SEN. HOCKETT commented that the water rates were quite modest. 
Ms. Kuehn said they were paying $1 to $2 higher than the average 
in the area. 

REP. BARDANOUVE asked about the depth of the wells. Ms. Kuehn 
said they went into the Fox Hills Aquifer, and range from 405 to 
479 feet. It is soft, good water, with the wells producing 80 to 
135 gpm. 

stillwater Conservation District: Evaluation of Plastic 
Lining/Fabrication 

Robert story, Supervisor, stillwater Conservation District, 
testified in support of the project, RRD 9, requesting $77,000 
and recommended for $56,648. The project would evaluate the 
plastic lining for irrigation canals for the purpose of water 
conservation and repair and prevention of damage to cropland from 
ditch seepage. The method to be evaluated has better durability 
and its application in places where conventional liners are 
difficult to install. He introduced Ed Ludington, president, 
Cove Ditch Company, and LeRoy Payne, Enqineer, Vice president, 
Research and Development for IPC, Billinqs, the company that 
makes and installs the liners. 

Ed Ludinqton gave a history of the ditch. EXHIBIT 5 The Cover 
Irrigation Company would provide some funds along with their 
equipment and personnel. 

LeRoy Payne showed a twenty minute video of the ditch, and the 
process of applying the liner. 

2:B:000 
Questions from Subcommittee Members: 

REP. BARDANOUVE asked the thickness and cost of the liner. Mr. 
Payne said the material requires no preparation and coating on 
top. Therefore it requires thickness and strength, provided by 
the cloth inside of it. The cost is $.45/square foot installed. 
Field studies are being conducted in a test over the last three 
years which would be completed by the end of the summer. Cows 
would not be able to pierce it, especially due to the gravel 
conditions of the canals. 

Mr. Tubbs said the previous project on canal lining heard by the 
committee required 12 inches of topsoil cover. This one does not 
require that covering. 

REP. BARDANOUVE asked if there had been a commercial application. 
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Mr. Payne said there had not been any commercial application of 
this particular sort. The material is 20 years old, and this 
grant is for testing it in this type of application. 

REP. BARDANOUVE asked how much they pay per acre. Mr. Payne said 
the total assessment is $18 per acre per year. Mr. story said 
the landowner whose field was in the video was committed to 
putting several thousand dollars into the project. 

Mr. Tubbs added that the contingency in the grant is due to the 
fact that the current DNRC grant with MSU is yet to be completed. 
The recommendation is that this testing project must show cost 
effectiveness before funding will be awarded this grant. 

A letter from the Montana Salinity Control Association in support 
of the project was introduced into the record. EXHIBIT 6 

Fallon county: Baker Lake Erosion control and Recreation Path 

Alyce Kuehn, representing Fallon county, testified in support of 
the project, RRD 13. EXHIBIT 7 

Jeanne Doney, DNRC, said two projects had been withdrawn and were 
no longer requesting funds: the River Road Stabilization 
Association, who could not use the $5,000 recommended, and the 
Outlook County water and Sewer District, who found another source 
of funding. 

Town of Miles city: Miles City Recycling Program 

Darvin Brockway, Executive Director, Eastern Montana Industries, 
EMI, represented Miles city in support of the project, RRD 21, to 
enhance the recycling of cardboard and plastic. EXHIBIT 8 He 
distributed a feasibility analysis of recyclable materials in the 
Miles City area, EXHIBIT 9, and a letter in support of the 
project from the Eastern Plains RC&D. EXHIBIT 10 Also 
distributed were letters from school children in support of the 
project, EXHIBIT 11, and a packet of informational materials, 
including brochures on the truck, EXHIBIT 12, and articles on the 
project. EXHIBIT 13 

Alyce Kuehn, Eastern Plains Resource Conservation and 
Development, testified in support of the project. EXHIBIT 10 

CHAIR CONNELLY announced that SEN. GERRY DEVLIN, SD 13, wished to 
go on record in support of the project and submit a petition 
signed by citizens in the area and circulated by Concerned 
Citizens of Eastern Montana. EXHIBIT 14 

REP. JESSICA STICKNEY, HD 26, Miles city, testified in support of 
the project. She described the credibility and accomplishments 
of the organization, Eastern Montana Industries, submitting the 
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grant. The communities have 
of being a multi-dump site. 
advantage of this fervor and 
recycling effort. 

been galvanized by the possibility 
She said they would like to take 
interest to accomplish this 

It was announced that Carbon County, et aI, having been ranked 
higher under the RDG Program, would appear during the hearings on 
that program. 

Town of Chinook: Milk River weir Replacement Grant and Loan 

Dick King, Bear Paw Development, a three-county Economic and 
Community Development corporation, testified in support of the 
project, RRD 27, recommended for $200,000 for a combination 
grant/loan. EXHIBIT lS He introduced the Mayor, John Elias, and 
Frieda Bryson and Bill Oehmcke, council Members. The project 
would provide a permanent solution for the water supply problems 
experienced by Chinook. They understand the competition and the 
needs for the money across the state, but said at least the 
$200,000 loan is essential for the town of Chinook, enabling them 
to construct during the 1992 construction season. 

3:A:OOO 
They are approaching the Montana Community Development Block 
Grant Program and the U.S. Economic Development Administration, 
and would need this commitment of funding in order to be 
successful in those attempts. They have been turned down by the 
MCD Block Grant Program last fall because of a lack of commitment 
of other funding. A letter from the mayor outlines the city 
position. EXHIBIT lS 

Questions from Subcommittee Members: 

REP. BARDANOUVE asked if this would raise water and sewer rates. 
Mr. King said their residential rates would increase from $18 to 
$21; without the help from DNRC, with private market financing, 
the rates would increase from $40 to $45 per month. REP. 
BARDANOUVE asked about the silt build up behind the weir. Mr. 
King referred the committee to the sketch of the design, EXHIBIT 
lS. The silt will settle and the weir will self clean as part of 
the engineering design. There is a gate along side the facility 
to increase the flow and clean out the silt. The design is 
almost identical to that being used on the river by Harlem and by 
Havre. 

REP. BARDANOUVE asked about the environmental impact of the 
project. Mr. King felt the impact would be minimal due to the 
extent of the river course. REP. BARDANOUVE said he had alkali 
on his land near the BIA dam near Harlem and said the dam 
destroys 100 acres of his irrigated land along side the dam. The 
BIA denies this impact. Mr. King said the dam at Fort Belknap is 
high. This one is low and controls the water flow. It will not 
back water up on the pumping plant. REP. BARDANOUVE asked if 
there would be construction in the river. Mr. King described the 
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permitting and construction process, closely monitored by DFWP. 
He justified the construction with the life of the project, 
anticipated to be 40 to 50 years, as close to a permanent 
solution as you can get with an infrastructure facility. 

Hr. Kinq said the $200,000 loan was essential based upon the 
payback capacity of the community of Chinook. 

Hr. Tubbs said in each case, the loans are built into HB6 under 
these grant proposals. If there is not money available for the 
grants, a loan could be granted for that amount if the applicant 
can repay. REP. BARDANOOVE asked what the interest rates would 
be. Hr. Tubbs said the loans would be at the bond rate. The 
grant, if available, would be the subsidy. 

John Elias addressed the issue of land use. The land in question 
has been used in this way for years. There would be no change in 
use and no increase in siltation. 

Montana state Library: Montana water Information System and 
Heritage Program 

Hr. Tubbs said that because of the Governor's decision to include 
these programs as line items in the budget, a presentation was 
not in order. Richard Miller, state Librarian, distributed 
materials on the Montana Natural Resource Information System and 
the Assessment of the Fees and User Charges. EXHIBITS 16 , 17 
He said the subcommittee would hear their budget the following 
day. 

Town of Columbus: Columbus Recreation 

REP. VERN KELLER, HD 83, testified in support of the project, RRD 
28, recommended for $99,906, albeit out of the funding. The 
project is approximately 34 acres, land adjacent to the 
Interstate. He read a letter from the Kiwanis Club of Columbus 
Montana, the Optimists, the Chamber of Commerce and the Columbus 
Jaycees, EXHIBIT 18, and submitted a plan for the project. 
PROJECT 19 

REP. BARDANOOVE asked if they could be considered for a loan. 
Ms. Doney said a park would not be considered because it is 
without a revenue stream. 

Town of Flaxville: Flaxville Loan Payment 

REP. LINDA NELSON, HD 19, Medicine Lake, testified in support of 
the project. Flaxville is an agricultural community with little 
tax base which has had an unbelievable amount of problems in 
finding a source of drinkable water. She introduced Ray wittak, 
Mayor of Flaxville and Ralph Hammer, Treasurer. 
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Mr. wittak spoke on behalf of the project. EXHIBIT 20 He also 
distributed the 1983 application summary for the Montana 
Community Development Block Grant and the amortization schedule 
for outstanding loan. EXHIBIT 21 , 22 

Ms. Doney said there was no recommendation for funding for this 
project because there is no authority to grant funds for the 
purpose of repayment of debt. 

Questions from Subcommittee Members: 

REP. BARDANOUVE said this appears to be serious, and asked their 
present and projected rates. Hr. wittak said the rate for water 
now is $11.78. with the treatment plant for the removal of 
nitrates, the rate would increase to $37.85. REP. BARDANOUVE 
asked Mr. Haubein, LFA, to look at the possibility of the 
legality of a loan reduction or write-off. 

Mr. wittak said Burlington Northern is on its way out and the 
population of the community is down to 88. It is impossible to 
keep the water system going with all of the improvements 
required. 

REP. BARDANOUVE asked if this process for nitrate removal was 
proven. Hr. wittak said it was approved by the water Quality 
Bureau and DNRC, and was being used in three other communities. 

REP. BARDANOUVE asked the Department to search for funding for 
this project. 

Dawson county: Aquafarm 

Hank Lordemann, Dawson county Development council, testified in 
support of the project, RRD 40. EXHIBIT 23 He also distributed 
a packet of materials, including information on the community, 
EXHIBIT 24, information and articles on Aquaculture, EXHIBIT 25, 
and letters of support from individuals and community groups. 
EXHIBIT 26 

REP. JOHN JOHNSON, HD 23, Glendive, asked support for the 
feasibility study to determine the quality and quantity of 
underground water for this project. It would help an economic 
depressed area by locating a number of smaller plants on 
individual farms. He noted that aquaculture accounts for 22% of 
fish consumed, so the market is there for this product. 

SEN. HARDING asked where the market would be. Mr. Lordemann said 
Great Falls, Billings, Denver, San Francisco and Los Angeles, 
with market surveys already completed by the developers of the 
process. 

JL021191.HM1 



HOUSE LONG-RANGE PLANNING SUBCOMMITTEE 
February 11, 1991 

Page 12 of 12 

REP. BARDANOUVE asked what the fish would be fed. Hr. Lordemann 
said the diet consists of ground grain. An elevator in Richey 
could be converted into a fish food processing plant. 

ADJOURNMENT 

Adjournment: 11:50 a.m. 

MARY ELLENVCONNELLY, Chair 

MEC/cm 
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III 

Crop production In Phillips County Is Inconsistent even when crops are produced on similar 
soli types. Consequently, the Phillips Conservation District established a soli moisture 

monitoring project In 1988 to more accurately determine soli moisture deficits. 

IiiIII Purpose 

~HIBIT __ I ........ __ 
')ATE _____ Z_· _,,_·1_' _ 

lIN a /,{) l:> L.3 - m 

1~'7'fq tDA--to/-- PiaYlrtfY 

The Soli Moisture 
Monitoring Project 

Eliminating 
.. Assumptions 

The Neutron Probe .. 

.. 

The Phillips Conservation District project provides accurate information about the 
capabilities and limitations of the climatic region, soil types, water movement, and 
water availability. The data base compiled correlates soil moisture and production, 
providing the technology needed to make management decisions for optimum produc­
tion. 

This information is used as a tool for management decisions concerning recropping 
potential, alternative crops, adequately scheduling irrigation to maximize production, 
and water conservation. The project allows the producer to correlate this information to 
crop production. Optimizing production will increase on-farm revenue, enhance farm 
economic stability as well as the stability of agriculturally-based communities. 

The project is deSigned to more accurately define soil moisture features such as: 
• field capacity and permanent wilting point of a specific soil. 

". account for problems such as soil stratification and salt content. 
• monitor soil moisture using the neutron probe. 

Moisture needs for crops are based on parameters such as field capacity and perma­
nent wilting point. From these two, the percent depletion of available water capacity is 
determined. Unfortunately, available data relies heavily upon estimation and observa­
tion for determining available water capacity, field capacity, and permanent wilting 
point. Guidelines are given for determining when these critical moisture points occur 
with different soils. Essentially, one estimation has been built upon another. The 
moisture monitoring project design eliminates many of the assu"1Jtions currently being 
used. 

A neutron probe was purchased in the spring of 1988 to accurately determine quanti­
ties of stored soil moisture. Monitoring sites are determined by technicians using soil 
maps and evaluating producer management goals. 

The neutron probe's access tube is a 5-foot length of 2-inch conduit. Samples are 
taken at one-foot increments to a depth of 4 feet. Once the site is determined, a soil 
profile sample is removed and an access tube is placed at the site. A calibration curve 
for the neutron probe must be established for each soil. 

John Dalton, state agriculture engineer for the Soil Conservation Service, developed 
the statistical regression analysis for calibration curves using the LOTUS computer 
program. This curve shows the relationship between actual soil moisture and probe 
readings based on the soil's physical and chemical properties. The neutron probe 
identifies and calculates the number of hydrogen atoms in the soil surrounding the 
access tube. Most often hydrogen is found in the form of water in the soil, but there are 
other elements that mimic hydrogen. The curve allows the neutron probe to accurately 
determine total moisture levels in the field. 



Soli Water 
Retention Data 

Data Can Be Used 
Statewide 

For More Infonnatlon 

A technician dries the soil samples, conducts soil particle analysis, electrical conductiv­
ity analysis, and enters this information into the computer using the Soil Water Reten­
tion Data (SWRDAT) system developed by Otto Baumer, research soil scientist, 
National Soil Survey Laboratory, Uncoln, Nebraska. This is a computer model that 
generates the water-holding capacity of the soil. 

Once the preliminary laboratory and computer calculations are compiled, the neutron 
probe is used to take soil moisture readings at regular intervals. The frequency of 
readings is determined by management decisions and technical assistance available, 
usually weekly or monthly. Moisture depletion levels are tracked and mailed to produc­
ers using the AWC-PLUS spreadsheet developed by the Phillips Conservation District 
(AWC stands for Available Water Capacity and PLUS means the addition of electro­
conductivity). The AWC-PLUS spreadsheet documents the current depletion in avail­
able water capacity for each one-foot increment. This spreadsheet information is 
developed using '1n-lab" soil analysis coupled with neutron probe readings. Water 
available for the plant to use from the total water and the percent depletion of usable 
water is computed following each re~ding. 

--, ...... , .. ~. 

Presentations given at b~nCi'Uets:~fie1d 'days, tours, and to interested producers..empha­
size the importance of soifmaistare·monitoring on production, water conservation, and 
management awareness. Although this information is utilized directly by the producers 
involved, it also can impact other producers, organizations, and agencies. Additionally, 
the data base is applicable to most of Montana. ' 

For more information on the Soil Moisture Monitoring Project, contact the Phi lOps 
Conservation District, U.S. Highway 191 South, HC 72 Box 7615, Malta, Montana 
59538-9407; phone: 406-654-1334. 

All programs and SfItVices IIrfI offered on • non-dsaintinatol)' basis, without regard to race, OI:IItx, national origin, sex, age, religion, marital SiaM, or handicap. 

July 1990 



entire exhibit is available at the Montana Historical Society, 
N. Roberts, Helena, MI. 59601. (Phone 406-444-4775) 
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CHINOOK IRRIGA~rON D:V:SrON ASSOCIATION 

1. Brief Historical Outline of Milk River 

EXHIBIT~_..;;;;.3_· __ 

DATE. 2· /I . q l 
HR WI.) I 
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A. Irrigation began during the 1880's by small individual 

systems, then developed into a community system by 

construction of a diversion dam at Ft. Belknap in 

1890. Water shortages soon occurred because of lack of 

reservoirs. The high flows in the Milk River occur during 

March, April and make up 58% of the mean annual surplus 

water. If May is added, the three months make up 70% 

of mean annual surplus water. 

B. In early 1900's, the USBR constructed a storage facility 

at Lake Sherburne on the St. Mary River and constructed a 

canal from St. Mary River to the North Fork of the MIlk 

River to supplement the Milk River flow. Nelson Reservoir 

was constructed in 1922 with a capacity of 60,000 acre 

feet. Fresno reservoir was constructed in 1939 with an 

original active capacity of 127,000 acre feet. Today, 

silt has reduced the capacity to 104,000 acre feet. 

Ft. Belknap Reservation owns one-seventh of the capacity 

(14,800 a.f.), municipal use of 5,000 a.f. and minimum 

drawdown of 2,000 a.f. leaves about 81,200 a.f. for project 

users. The rate of siltation of Fresno Reservoir to date 

has been slightly less than ~ of 1% per year. 

C. Today there are about 138,000 acres of irrigated land in 

the MIlk River Basin, including 92,000 acres in the 

project, 11,000 acres irrigated under individual contracts 

with the Bureau, 10,425 acres under the Ft. Belknap 

Reservation and 25,000 acres under a junior water right. 

D. The Chinook Irrigation Division Association is composed 

of the following irrigation districts: Paradise Valley 

Alfalfa Valley, Ft. Belknap, Harleul, Zurich and the Dodson 

Pumping unit. ThR equalization pact acreage is 38,280 

acres (irrigated 35,726 acres). 

The carriage and distribution systems of the Chinook 

Division was constructed from 1909-1917 and irrigable 

land opened for settlement in 19:1. The division has 

operated since 1911 and the Dodson Pumping Unit since 1945. 
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2. Problems Todav and Tomorrow 

A. Milk River is over-appropriated. Adjudication of Milk 

River water has been given a priority by the State and has 

been closed to further application for water rights. 

B. Milk River irrigators face significant water shortages 

6 out of every 10 years. In 1983 and 1985, shortages 

exceeded 35% and in 1984 the shortage was one-half of the 

diversion requirement. The average annual shortage of 

diversion requirement is 122;600 acre feet (20%) or about 

0.9 acre feet per acre. 

A model study shows that a mean annual diversion of 4.6 

acre feet/acre is necessary to satisfy the 1 acre-foot/ 

acre crop irrigation requirement. The estimated mean 

annual diversion is currently only 3.7 acre/acre with 

only 0.8 acre-foot/acre being delivered to the crop root 

zone. 

C. These shortages are due to water supply and facility 

shortages and over-appropriation of water supply. 

D. The unfortunate part of a water shortage is that it takes 

a farm two to three years of normal supply to make up 

for the production losses suffered in a water short year. 

Recovery is slow and aggravating and frustrates the 

younger farmer struggling with financing his or her 

operation. 

E. Unfortunately these shortages will increase by another 

28,000' acre feet when Canada develops their share of the 

Milk River water and Fort Belknap Indian Reservation 

make use of the legal share of the Milk River water. 

F. hl1en the adjudication of the Hilk River is complete, 

distribution of water shortages should change but the 

amount of shortage will remain the same. 
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3. Solutions to the Problems 

A. The Milk River irrigators have been working with USBR 

and Montana DNRC to find a solution to the shortages. A 

three phase plan has been formulated involving a basin-

wide management of the water supply available; rehabilitation 

of aging canals, laterals and on-farm systems; and a new 

source of water (Refer to THE MILK RIVER pamphlet) 

4. Phase 1 (brieflY) 

Has already begun by restoring the St. Mary's Canal to its 

original design capacity of 850 cfs; present capacity is 

estimated at 700 cfs. The cost of this work is being paid 

by the Milk River Water Users (estimated cost $350,000) and 

should be completed in 1991 or 1992. Restoring the canal 

will reduce the annual shortages by 16,000 acre feet. 

Efforts are in progress to form a Joint Board Of Control for 

a more efficient and effective use of water, equipment and 

district staff. 

Phase 2 (brieflY) 

Includes three programs, (A) Rehabilitation and Betterment, 

(B) Construction and Rehabilitation and (C) on-farm efficiency. 

Today we will discuss the Chinook Irrigation Division Association 

applications for grants to perform work under the Rehabilitation 

and Betterment Program under Phase 2. 

Phase 3 (brieflY) 

Formulated-to provide an adequate water supply for land owners 

with junior water rights, Gros-Ventre-Assfni.bo1ne tribes of 

Ft Eelkna? Reservation, ELM, Bowdoin Wildlife Refuge, and 

Town of Chinook. Phase 3 involves construction of a 230 cfs 

canal from Virgelle to the Milk River. 

The ultimate cast for ph~5es two and three is estimated at 

$189,000,000 and the plan is to involve the provisions of the 
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Pick-Sloan plan under which Montana has not received their 

share of benefits. However, to provide assurance of 

interest by local irrigators, the Milk River Project 

water- users are undertaking a plan to finance a $14,200,000 

rehabilitation program to show good faith by local 

involvement. Glasgoif district is already under contract 

for $2.2 million rehabilitation program and have begun 

their work. 

5. The Chinook Division has applied for grants under the 

following programs: 

A. Water Development Final Design 

B. Renewable Resource-Structures 

C. Reclamation and Development 

Total 

$100,000 

100,000 

300,000 

$500,000 

The six districts of the Chinook Division Irrigation Association 

include Ft. Belknap, Alfalfa Valley, Zurich, ,Harlem, Paradise 

Valley, Dodson Irrigation Districts. The total cost estimate 

represents the willingness to pay and invest $6,011,100 into the 

rehabilitation of the system. 

Rehabilitation funds would not cover the entire system needs 

but would rehabilitate those portions of the canals, laterals, 

drains and structures, that were in the greatest need. 

The budget is designed to provide funds to establish, organize 

and complete the work program on an accelerating basis. 

The program is established to have a project engineer to organize, 

collect data, design layout the construction program and superViSE! 

the construction work in the field. A project engineer has been 

contacted by the name of John Swedell, who participated in 

preparation of the project e~timate. Mr. Swedell is a retired 

civil engineer from the Bureau of Reclamation and has expressed 

an interest in undertaking and directing the program as outlined. 

Mr. Swedell is an experienced rehabilitation engineer and is 

working for ths Glasgow Irrigation District. 
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The program sequence is constructed to facllltate the oraerly ~ 

approach of constructing and rehabilitating the system over 

seven years. 

The first year will concentrate on organization of the program 

of work by developing the construction procedure for dual 

participation by force account as well as contracting work by 

issuance of specifications and bidding process. 

In order to accomplish the work, collection of data through 

field surveys, approved designs and construction procedures 

will have priority the first year. 

The second and third years will be used to accelerate the field 

program to maximum potential. The final four years will be 

carrying out the program of work as approved. Consideration will 

be given to establishing a main base at a central location. 

Because the Chinook Division was not constructed under the USBR 

program, they have not been eligible to date, to receive funds 

under the Act of Oct. 7, 1949 (63 Stat 724 as Amended). They 

can, however, apply for funds under the Small Reclamation 

Projects Act of 1956. Under this Act, the water users must 

provide up-front financing of 25% of the cost of the project, 

exclusive of Federal Grants. State grants are permissible. 

For the division, this means one-fourth of $6,011,100 or 

$1,502,775 amounting to $39.26 for each acre (38,279 acres). 

The up-front contribution has to be made during the construction 

period of seven years. This is one reason the grant requests 

are a basic key, to the initiation of this very critical and 

necessary program proposed by the Chinook Division. 

If the Chinook Division were not to receive approval of their 

grant requests, the annual cost per acre including the up-front 

and operation and maintenance funds would be $13.21 per acre 

($7.60 O~M ~ $5.61 up-front) 

If the Chinook Division were to receive approval of their grant 

requests the annual costs would be $11.34 per acre, a savings of 

$1.87 per acre ($7.60 + 3.74) per year for 7 years. 
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Repayment of the loan under the Small Projects Act ($6,011,100 -

$1,502,775 contribution) of $4,508,325 would cost $3.92 per acre 

per year for 30 years in addition to Operation and Maintenance 

costs. The loan repayment would begin on the eighth year. 

The Chinook Division filed a loan application with the Bureau 

of Reclamation on June 4, 1990 with a deposit of $5,000. 

The program of the grants if approved, would be as follows: 

I 
I 
I 

( 1 ) Final design 

water development 

1st year 

$25,000 

2nd year 

$25,000 

3rd Y11 
$50, OO~ 

( 2 ) Renewable Resource 

Structures $25,000 $25,000 $50,ooi 

Reclamation ( 3 ) 

and Development 

Total Program 

$100,000 

$150,000 

$100,000· 

$150,000 

liDO ,001 
$200,00C 

(4 ) 

( 5 ) 

Local contribution based on grant approval would total 

$1,002,775 spread over seven years ($143,254 each year) 

Small Project Loan of $4,508,325. This amount would be 

expended over 7 years averaging $644,046 per year. The 

loan would be repayable over 30 years beginning at the 

end of major completion of the construction program. 

It is our opinion that through the rehabilitation portion of the 

program designed under Phase 2, we can reduce our water supply 

and facility shortages by 0.3 of an acre foot, allowing for the 

development of the Canadian and Tribal lands using 28,000 acre 

feet of their entitlement which we now enjoy. This portion of 

the program i~ within the water users willingness to pay. 

The ultimate solution for the water shortages of the Milk River 

Basin is to institute the development of a program under the 

auspices of the Pick-Sloan Plan which Congress adopted by passing: 

the Flood Control Act of 1944. Most of Phase 2 and Phase 3 

outlined in the pamphlet "The Milk River Making it Meet the Need~ 

would be financed by the Pick-Sloan program. This work is beyond 

the ability of the water users to finance. The Pick-Sloan costs 

would be $175,000,000 exclusive of district contributions of 

$14,000,000. 

i 
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6. What are the Milk River Problems 

A. Over-appropriation of available water 

B. Inadequate water supply 

C. Facility shortage 

D. Socio-economic concerns 

1. How are you going to encourage young men and women 

to stay on a farm that is short of water 6 out of 

every 10 years 

2. How do we under a short water supply future encourage 

lending agencies to loan operating and financing loans 

3. How does one maintain goods and service to these 

land owners if there is a limited future 

4. We need dispersal of our agricultural production areas 

To improve system and on-farm irrigation inefficiencies 

is vital to stability of Milk River Basin 

5. The need to coordinate all irrigation districts, pumpers, 

tribal developments and other water users into a 

Joint Board of Control to administer the water 

distribution and costs among all users. This would 

include taking over all reserve works operation of the 

USBR and provide for a more efficient operation of the 

Milk River Basin through coordination of maintenance 

work and reduced personnel requirements and a more 

technically trained staff. 

7. ~~y does Chinook Division Irrigation Association need these 

grants? 

A. We are about to embark on a program of improvements that will 

require water users to make special assessments for: 

1. 7 years of construction requiring $1,502,775 up-front 

monies in order to secure a loan of $4,508,325 

2. 30 year repayment of $4,508,325 
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B. The grant funds requested would be the catalyst to 

encourage the water users to proceed with the Small 

Reclamation Project loans to benefit the entire Chinook 

Division 

Sometimes when large sums of money are involved and farmers 

being of a conservative nature and rightly so, it is 

necessary to "prime the pump". Encouraging people to 

undertake indebtedness now to secure the future with 

better water efficiencies on both the system and farm, 

is a risk worth consideration. 

C. The Chinook Division Irrigation Association has never 

heretofore sought grants for improvement of their system. 

Secondly we have indicated our willingness to invest 

$6,011,100 of reimbursable and local contributions in 

order to achieve the needs of the association to meet 

in part the water supply shortage. 

In our opinion, these grants would provide assurance that 

the State of Montana believes in the plan for the Chinook 

Division as a stabilizing influence of the socio-economic 

conditions of the Milk River Basin. 
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~URCE TYPE 

fl~i'IS 

A!L 
EnNDS 56,011.100 

III 

1. DNRC Final Design 

::".;;-;1:;. -;- ___ 3_ p. C! __ _ 
SA ;-I:: ,.::2-1 \-_~I __ 
;-iE..... _ ~ 1 E:thibit "A" 
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CHINOOK DIVISION IRRIGATION ASSOCIATION 
PROGRAM SOURCE OF FUNDS 

1st yr 
1992 

5630,000 

2nd yr 
1993 

3rd yr 
1994 

4th yr 
1995 

5th yr 
1996 

6th yr 7th yr 
1997 1998 

5860,000 $1.113,500 $1.083,700 5976,800 $965,000 $382,100 

Water Develop. COMPLETION ') 
ill Grant Appl. 

$100,000 

2it-DNRC - Renewable 
Resource 
Structure 
Grant 
Application 

... $100,000 

3 DNRC Reclamation .. and Develop. 
Grant Appl. 
$300,000 .. 

4. Local Contribution 
Based on approval 

III of grant applications 
25 % Project Loan 
Less Grants 

(25,000) (25,000) 

COMPLETION 
(25,000) (25,000) 

~CMP1.E[,[~N 

(100,000) (100,000) 

... $1,002,775 (143,254) . (143,254) 

\. Small Project 
Loan Funds 
54,508,3::!5 

-

(336, i~6) (566,746) 

(50,000) 

(50,000)') 

) 
(100,000) 

CCMPLEJICN 

(143,254) (143,254) (143.254) (143,254) (143,251) 

COMPLETION 

(770,246) (833,546) (821,746) (::!38,8-+9) 
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H8 ~()~ Exhibit "C" -.. 
CHINOOK DIVISION IRRIGATION ASSOCIATION 

REHABILIT A TION PROGRMIS BY DISTRICTS ... 
% OF Ft. BelKnap Harlem Paradise Dodson TOTAL 

, 'OTAL Alfalfa Valley PROJEC 
leaST Zurich COST 

2,977,000 1,522,900 1,346,200 165,000 $6,011,1C 

"5.2 Contingencies 165,500 146,300 31l,8C 
13.2 Engineering 300,000 253,800 224,400 18,000 796,2C 
~8.4 

Main Canal 
. ~6.7 Lining, All types 865,000 403,100 334,600 1,602,7C 
i.8.4 Rep!. Siphon, Increase Cap 330,000 175,000 505,OC 

0.3 R&B Headworks 16,400 16,40 
2.7 R&B Checks, Repl Check Str. 111,000 12,700 23,200 16,000, 162,9C 

-1.5 Reshape, Lining, Roads 90,000 90,00: 
1.8 Turnouts 90,000 15,000 105,OC 

Measuring Devices 3,000 3,00( 
1Iro.6 R&B Pump Station 38,500 38,50 

5.2 Clean & Reshape 249,000 62,000 31l,OC 
,,0.3 R&B Diversion 18,700 18,7C .. 

0.7 Rating Sections 44,000 44,OC 
U New Siphons 18,000 18,OC 

iJ8.5 
Laterals 

'.2.2 Lining, all types 310,000 285,300 126,700 8,000 730,OC 
III Replace Checks 4,100 4,10 

0.6 R&B Structures 15,000 9,800 13,200 38,OC 
3.1 Clean & Reshape 96,000 46,900 42,800 185,7C 

-0.3 Weirs 16,700 16,7C 
!La Measuring Devices 50,000 50,Oe 
i7.0 .. Drains 
11.6 Clean & Reshape 499,000 73,300 110,000 15,000 697,3C 

lit 
Main Road~ 

4.4 Grading 136,600 129,500 266,lC .. 
Acreage 17,810 11,148 8,315 1,006 38.21 .. % To Total Program E.~penditures 49.5 25.3 22.-1- 2.8 100.C 

-
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TO: Long Range Planning Committee Room 317 
Representative Connelly, Chairperson 

FROM: Town of Ekalaka 
Alyce Kuehn, Town Clerk/Treasurer 

RE: Renewable Resource Development Program 

This water project is the result of 10 years of planning and 
implementing projects for the public water system in Ekalaka. 

The Town began in earnest with their water system 
improvements when a grant application submitted to DNRC in 
1981 was funded to complete a "Comprehensive Review and 
Engineering Analysis of the water and wastewater systems 
managed by the Town. Since that time the Town Council has 
tried very hard to address the deficiencies sited in that 
study of both the systems. 

This project is the 2nd for the water system. A previous 
loan/grant application implemented in 1986 - saw 10,000 feet 
of new and replacement water main installed, numerous 
distribution valves and fire hydrants, a well reconditioned 
and a new well house constructed. 

Following implementation of the above mentioned improvements 
ISO Commercial Risk Services were contacted requesting a 
review of the capabilities of the water system in addressing 
fire fighting demands. Some deficiencies were discovered in 
the supply side of the water system. 

This project if funded will go a long way in addressing these 
defined deficiencies, as it will provide a new well with 
chlorination capabilities; an additional 100,000 gallons in 
stored water and automation for the system to make it more 
responsive to emergencies. 

In reviewing the budget and the time schedule at this point 
in time, we see no reason why the project will require any 
deviations from the project as presented in the review 
document. 

I sincerely thank you Chairman Connelly and your committee 
for allowing me to present my views on this project. 

I request you find this a viable project, and will allow 
funding through DNRC's Renewable Resource Program. 

I will be glad to answer any questions you have regarding this 
project. 



Project No.: ~RD-6 

APPLICANT NAME: Town of Ekalaka, Carter County 

PROJEST:A:TIVITY NAME: Water Supply and Storage Project 

AMOUNT REQUESTED: $ 50,000 - Grant 
$ 100,000 - Loan 

OTHER FUNDING SOURCES AND AMOUNTS: $ 49,000 - City Funds 

TOTAL PROJECT COST: $ 199,000 

PROJECT DESCRIPTION: 
This project will increase the water supply and prov~ae additional storage 

for the Town of Ekalaka. The project will include a new produ~tion well complete 
with chlorination facilities, a new 100,ODO-gallon water storage reservoir, and 
a new telemetering control system. 

Ekalaka is located in the southeast corner of Montana about 80 miles 
southeast of Miles City~ The town is the county seat for Carter County. Potable 
water supplies are difficult to develop in the area, so two rural schools and 
30 ranches haul drinking water from town. 

TECHNICAL ASSESSMENT: 
Ekalaka has done an exceptional job of analyzing its water system needs. 

Some assistance has also been obtained from consulting engineers. The town has 
also obtained advice from ISO Commercial Risk Services, the Vater Quality Bureau, 
and its volunteer fire department. Ekalaka needs another good quality production 
well. The tcwn currently relies on one good well and three wells that have sand 
or water quality problems. 

A test well has not yet been drilled in preparation for drilling the 
proposed production well; it would be prudent to do so. Consistent with the 
Vater Quality Bureau's recommendation, Ekalaka plans to build a pump house with 
gas chlorination facilities. An overall water treatment plant for the town was 
not proposed or considered, but the capital cost and operation will undoubtedly 
be very expensive. 

The town now has one water storage reservoir with a capacity of 100,000 
gallons. It needs an additional reservoir for normal operational and emergency 
reserves. Another 100,000 gallon buried concrete tank adjacent to the existing 
one is proposed. This will provide the necessary storage at a low cost. An 
alternate, bolted-steel tank would result in warmer water in the summer and 
potential freezing problems in the winter and so was rejected. 
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The town also proposes a radio-telemetry and 
replace pressure switches and manual pump operation. 
system's reliability and safety. 

EXHIBIT -Y-f-3_-.. 
DA TE- ;) - I L - S1 
HB~\ZQ.O_U. -.-

float-con~ ~ to PIW!-zt'n5 
This will improve the 

The Montana Bureau of Mines and Geology highly recommends that well number 
2 be plugg~~ and abandoned as a provision for state grant and loan funding. 

FINANCIAL ASSESSMENT: 
The finances for this project are to come from three sources. 

Twenty-five percent, $50,000, will be paid in cash by the town from an 
established water system reserve fund. This fund has a current balance that is 
just short of the required amount. Another 25 percent is being requested as a 
DNRC grant. The balance of $100,000 is to be financed through the requested DNRC 
loan. DNRC grant funds will be applied to construction costs. 

The town has no general obligation bonds and only one set of project 
revenue bonds which were issued in 1986 for other water system improvements. 
The current balance on these revenue bonds is $177,575 with over $37,500 in cash 
on hand for future payments. A rate increase of about $33 per year per user will 
be requested from the Public Service Commission to payoff the revenue bonds for 
the DNRC loan. 

ENVIRONMENTAL NOTE: 
The proposed project will not result in any significant temporary or long­

term i:npacts on the environment. The ground at the reservoir site will be 
disturbed and then reclaimed through revegetation. water users in the community 
and other area users will benefit from an improved water system with greater 
reliability and more capacity. The water will also be of higher quality if more 
is taken from the best aquifer in the area. 

RECOMMENDATIONS: 
DNRC recommends the requested grant of $49,975 and a loan of $100,000 

contingent upon DNRC approval of final scope of work and budget. Any reduction 
in the scope of the project will result in a proportionately smaller grant. If 
grant funding is not available, the town may reques t a DNRC loan of up to 
$200,000 for the total project. 

well number 2 shall be plugged and abandoned under applicable rules and 
guidelines after the new production well is operating. 
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HISIORY AND FACI'S OF CIJVE DI'IOI 2/7/91 

Cove Ditdl is a n:m-profit corporation arrl l'XJt a water district. 

An agreement dated January, 1906, between the Cove Ditch Ccmpany arrl 

Yellowstone Ditch carpany gave the Cove permission to enlarge am exterrl 

the Yellowstone Ditdl in exc.harBe for free water. Approximately 1,860 

acres of larrl are irrigated by this contract. In April of 1917, an agree­

ment was signed whidl gave approxilnately 3,000 miners inches of water to 

the Yellowstone Ditdl irrigators. 

'!he Cove Ditch is abc:ut 62 miles lOn;J arrl irrigates a total of 5,688 

acres; hcr.vever, the owners of the 3,828 acres of the Cove Ditch pay for 

all of the maintenance an:i ilrprovements on the ditch. 

Cove assesszrents to its 3,828 shares of stock at $2.00 per share prcxiuce 

$7, 656.00. An assessment can be made approximately every 45 to 50 days 

to satisfy legal requirements for a maximum of eight assessrrents per 

year. Itrprovements made at the headgate in 1985 to benefit all water 

users require alnost one total assesszrent per year. 'nris loan is from 

the state of Montana [!offiC. 

Several times in the past, court an:i legislative attempts have t:een made 

to ll'Cdify the free water contract. Eadl att.ent:rt: has failed. '!he Cove 

continues to lrIIOrk with the free water users to provide water, maint.enarx=e, 
arrl improvements. 



FROM CONR~D PUBLIC LIBR~RY 

Montana 
Salinity Control Association 

P. O. Box 1411 
Conrad, Montana 59425 

Phone (406)278·3071 

February 7, 1991 

Eob VanOosten, Chrm. 
Stillwater Conservaeion Dis~rict 
P. O. Box 415 
Columbus, }f.r 59019 

Dear Bob; 

TO P. ~3 2 

Tile }fontana Salini ey Control Association (MSCA) would support your efforts to 
secure DNRC/Renewable Resource Development grant funding t:rom the 1991 
legislature. Your district's proposal to demonstrate and evaluate the plastic 
lL.ing and fabrication process to control irrigacion canal leakage will have 
stacewide implications. Water resources ~rill become more precious with time. 
It; is t:o your credit to develop a method to save water loss from canal leakage, 
and prevent saline ground water contamination. 

MSCA is involved with irrigated saline projects in nUElerous areas across l1ontana, 
with the largest; area kt'J.own as the Bullhead Flater Quality Project;. fie have 
become aware of the material developea by Innovative Process Corporation and will 
be in a position to adopt and promote practices demonstrated through your 
project. To date, lining alternatives have been rejected due to high costs and 
often temporary success. 

It is critical for agriculture to develop cost-eftective methods to solve their 
own resource problems. rie endorse your efforts 1;0 this goal. 

Wi th regards" 

Jane Holzer 
Program Director 
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Pro j en No.: RRD-13 

APPLICANT NAME: Fallon County 

PROJECT/ACTIVITY NAM~: Baker Lake Erosion Control and Recreation Path 

AMOUNT REQUESTE~: $ 15,361 

OTHER FUNDING SOURCES AND AMOUNTS: $ 17,366 - Fallon County 

TOTAL PROJECT COSTS: $ 32,727 

PROJECT DESCRIPTION: 
Baker Lake dam was constructed in the early 1900s. The State of Montana 

constructed Highway No.7 over the dam in the 1930s. In 1975, Fallon County 
purchased a portion of the area around Baker Lake and in 1981, obtained a 
recreation easement from the City of Baker for the remaining portion of the area. 
Since 1983, improvements to the area include a park with playground equipment 
and picnic shelters, a s·oftball complex, paving of the county road around the 
lake, and a gravel walking path. Fallon County is applying for grant funds to 
prevent further erosion of Baker Lake dam face and to provide a safe, all­
weather asphalt pedestrian/bicycle pathway around the Baker Lake recreation area. 

Despite the improvements made to date, most of the shoreline of Baker Lake 
is still not accessible to pedestrians and bicyclists. Several areas require 
pedestrian or cyclist traffic to use the shoulder or roadway of streets, county 
roads, and the state highway. This creates dangerous situations, especially 
during late evening hours when people tend to walk and bicycle around the lake. 
Existing gravel paths allow fair-weather use only. 

The face of Baker Lake dam and portions of the shoreline are susceptible 
to erosion from wind and water. The dam face and portions of the shoreline are 
eroded and need repair. 

Fallon County requests funds to construct a 8,569-foot, all-weather, 
asphalt pedestrian/bicycle path around part of the lake to provide safe travel 
and better access to Baker Lake. Further erosion will be prevented by rip­
rapping the dam face and the shoreline where needed with rock; the rip-rap will 
provide a base for the path where the path crosses it. 

TECHNICAL ASSESSMENT: 
Preliminary designs include using washed, clean 6- inch to 12-inch diameter 

rock from a source in Fallon County for the rock rip-rap and wet area fill 
material. Rock will be deposited (1) along a 592-foot section of the dam face 
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to fill the eroded area to 2 feet above the high water level, (2) along a 277-
foot section of Sixth Street East for path base and shoreline protection, and 
(3) at 200 feet of wet area along the path route as a base for the path. The 
4-foot wide path will be constructed on top of the rock as a 3-inch gravel base 
with a 4-inch asphalt overlay. The path, along the route where rock is not 
required will be constructed of 4 inches of asphalt over a 2 to 3-inch gravel 
base. The asphalt will be sealed with oil and coated with sand. The county owns 
or has easements for all but the first 368 feet of the path route. An easement 
for this portion will be obtained before construction begins. Estimated 
construction time is 25 days. 

One erosion prevention alternative would have involved filling the eroded 
dam face with soil and re-establishing vegetation. But high winds causing 
excessive wave action would erode the fill, thus this approach would not be 
applicable at the Baker Lake site. The county also considered both gravel or 
concrete as possible materials for pathway construction but a gravel pathway 
would not be useable in all weather conditions and concrete is not well suited 
for the soil type. 

The Fallon County surveyor will prepare the final design and inspect the 
cons truction of the proj ect. The Soil Conservation Service provided general 
assurances that the planned rip-rap would be useful in mitigating soil erosion 
even though the a 2 to 1 back slope exists at the project site. Specific review 
of the conditions at the Baker Lake site has not occurred, so final designs will 
be reviewed by DNRC with input from the Soil Conservation Service. Project 
administration duties will be performed by the Fallon County planner. 

FINANCIAL ASSESSMENT: 
The total project cost is $32,727. Fallon County will provide $17,366: 

$4,269 in salaries and benefits, $11,907 for materials, and $1,190 for 
contingencies. Grant funds would pay for $13,965 in contracted labor and 
equipment and $1.396 in contingency costs, totaling $15.361. The county will 
transport all materials, except the clean rock. to the project site. apply the 
oil seal and sand, and mix the aspha~t. These costs were not incorporated into 
the budget. Although they don't appear excessive. no explanation is gi~~n of 
how the contract labor and equipment costs for laying the gravel base and a:ophalt 
were derived. 

The county reserves the right to reject bids above the engineer's estimate 
and use the grant funds to complete the project wi~h county personnel and rented 
equipment. Small equipment (Bobcat loaJer) not owned by the county is needed 
to work in wet and confined areas at the project site. 

ENVIP.C'NMS~iTAL NOTE: 
Positive envi~-~mental impacts will be prevention of soil erosion on the 

dam face and shoreline. !1inimal negative impacts to lo1ildlife and shoreline 
vegetation may occur due to increased access to the shoreline and covering of 
vegetation and habitat by the path. 
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RECOH!1ENDA nONS: cit:: lJJY71Jr r? II 111''"1(,.,-:. fl.la.nni 1'1\ 
DNRC recommends a grant of $15.361 contingent on prio:::- de~0- .' --. (. 

DNRC that corrective measures required under the Montana Dam Safety Act to bring 
Baker Lake dam up to safety standard; will not later adversely affect the riprap 
and/or path when they are implemented and assurance that all county funding is 
commit ted and or available, The proj ec t will finally be contingent on DNRC 
approval of the scope of work, budget, and final design. 

Project No.: 

TOTAL PROJECT COST: 

PROJECT DESCRIPTION: 
The 

the U. S. 
effective 
locating. designing, 

landfills. 

requirements. 

RRD-l'-+ 

Local Government Center - Montana State Univer ty 

waste Informati and Assistance Cen r 

$ 

s ocal Gove nment Center and 
orthwest ~rea Foundation 

regulation becomes 
set minimum national criteria for 

and closure of new and existing 
have 18 months after the effective 

The Local Government Cen r at Montana St te University is seeking funding 
for a Solid waste Informatio and Assistance Cen er to help Montana communities 
develop programs of waste eduction, reuse, recy ing, and composting. These 
efforts would be aimed a reducing the volume of tra that would otherwise find 
its way to a landfill thereby extending the life f existing landfills and 
decreasing the need establish new facilities. The oals of the project are 
to increase citize nowledge of integrated solid waste m nagement, decrease the 
amount of wast that communities send' to local Ian fills, improve the 
effectiveness f communities in selecting private contr tors, and improve 
overall effi ency in the operation of local solid waste man ement programs. 

The project would be carried out in four broad phases: 

hase I - Center Start-up. This phase would include contacting 
offices for regulatory information, private recyclers regarding 

s ices and markets for recyclables, and private haulers for services an ,costs. 
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FEASABILITY ANALYSIS OF 
RECYCLABLE MATERIALS IN 

THE MILES CITY AREA 

EXHI8IT __ C/ ..... · , ==--=­
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This analysis is a result of a request by the Montana 
Department of Natural Resources and Conservation. It is an 
attempt to determine if their are sufficient volumes of recycl­
able materials in the Miles City area to generate the revenue 
required to offset labor and transportation cOsts of a recycling 
center. Estimates have been made of the volumes of recyclable 
plastics. glass. and cardboard based on interviews with a local 
grassroots recycling group calling itself "Citizens for Recy­
cling". Interviews have also been conducted with members of the 
Solid Waste Board and landfill operators. Additionally informa­
tion from the operators of the existing recycling center at 
Eastern Montana Industries (EMI) has been gathered. EMI current­
ly operates a limited recycling center and accepts cardboard and 
aluminum cans. They have a small baler capable of producing 300 
pound cardboard bales. These bales. when shipped to Montana 
Recycling in Billings. must be broken and rebaled into the 
industry accepted 1000 pound bales. Consequently there is a 
significant reduction in the price paid for the small bales. 

Current prices and availability of markets for recyclable 
plastics. glass and cardboard are from Montana Recycling in 
Missoula. Montana. Labor prices are those currently being paid 
to the developmentally disabled at EMI in Miles City. 

Annual labor cost for 4 developmentally disabled adults for one 
year is $22.766.40. 

Transportation costs (fuel) for one year are estimated at 
$2100.00. 

Total labor and transportation costs are estimated at $24866.40. 

Annual revenues are estimated at $23,160.00. This amount is 
based on the estimated volumes of plastic, cardboard, and glass 
generated in the Miles City area. Current market prices supplied 
by Montana Recycling in Missoula are: $66.00 per ton for Card­
board. $30.00 per ton for glass. and $100.00 per ton for plastic. 

It is estimated that the Miles City area would generate for 
recycling 160 tons of cardboard. 60 tons of glass. and 108 tons 
of plastic annually. 

Cardboard: 160 tons x $66.00/ton - $10.560.00 
Glass: 60 tons x $30.00/ton - $ 1,800.00 
Plastic: 108 tons x $100.00/ton - $10,800.00 

Total revenue: $23,160.00 



With labor and transportation costs estimated at $24,866.40 and 
revenue estimated at $23,160.00 it appears that revenues would be 
nearly sufficient to cover transportation and labor costs. The 
approximately $1700.00 shortfall could easily be absorbed by the 
existing EMI recycling center. If DNRC grant funds are used to 
purchase the recycling equipment required to recycle the plastic, 
glass and cardboard now estimated to be generated in the Miles 
City area, the program would support itself on the resulting 
revenues. If, however, the recycling center had to purchase the 
required equipment, it is not financially feasible to operate the 
center. 



EASTERN PLAINS RC&D 

December 5, 1990 

Custer County RC&D 
Mark L. Richardson, City Manager 
City of Miles City 
Drawer 910 
Miles City, MT 59301 

Dear Custer County Core Group, 
Re: Recycling Program 

EXHtBIL /0 
DATE. 2. . It ·11 
Ha. R..RD c2/ 

~ fanCfPhnnln6 

On November 8th, The Eastern Plains RC&D Council members 
were all sent copies of a synopsis regarding your recycling 
proposal that would employ the handicapped. 

In reading the project design we learned that the program 
had been submitted in grant form to The Montana Department of 
Natural Resources and Conservation, from the Custer County 
Core Group. 

At the Eastern Plains RC&D Council meeting held on 
November 26, 1990, your proposition as presented to DNRC was 
discussed by the Council and everyone agreed that the 
potentiality built into this project is important to Eastern 
Montana. This proposal is important in two areas, in 
building an additional service for the residents of this 
area, and also as farther probability for economic 
development. 

The Eastern Plains RC&D Council gave unanimous support 
to this project, and congratulated the Custer County Core 
Group on their initiative in pursing this idea. Commending 
them for their innovative approach in searching for products 
and/or services for Eastern Montana that can provide jobs and 
stability to the region's economy. 

I, as Chairman of the Eastern Montana RC&D find my 
instructions to document the endorsement of the Custer County 
Core Group's project a gratifying duty. The Eastern Plains 
RC&D wa~ formed with the idea that community promotion and/or 
expansion would lead to community development; and this 
proposal has that potential. 

""""--""t-ly yours, 

uehn, Chairman 
P. Box 338 
Eka aka, Montana 59324 



~xhibit 11 consists of 22 letters written by junior high students 
lin Miles City. The entire exhibit is available at the Montana Historyrl 
,Society, 225 N. Roberts, Helena, MT. 59601. (Phone 406-44~H\B'T --
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Quick-change body system loads, : 
unloads in· seconds ... 
li-uck roil-oil syslems range in lill capacilies 01 3-4-5-8-12-16-20 
Ions. Quickly converls any basic llUck inlo a lIee(·ol special or 
general purpose haulers • Haul, dump or slore wilh many dillerent, 
inter-changeable containers and plallonlls • Maximizes vehicle 
and l)erSonnel productivity • Picks up lrolll docks, angles or 
unlevel ground quickly and salely • One man, in-cab operation • 
Minima/maintenance • Simple installation • DEALERSHIPS 
AVAILABLE IN SELECTED AREAS. 
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~ MULTI LIFTconverts one trucki 
Anytime your drivers are wailing for IlJelr Irucks 10 be loaded or 
unloaded, you're foslng money. 
Bul if Ihey're climbing inlo lheir cabs on lime and on schedule, ready 10 
transpOrt, dump, drop-oil or pick-up a variety 01 lull or empty containers­
then, unquestionably, you're gelling maximum productivity out 01 your 
drivers and your trucks! 

Ranging in lill capacilies Irom 3 1020 Ions, MULTI LIFT QUICK­
CHANGE BODY SYSTEMS enable you to convert-in Iwo minules or 
less-any basic truck into any type 01 special or general purpose vehicle. 
Now-wilh just one basic truck chassis-you can haul, pick-up, drop-oil, 
unload, dump, or slore wilh as many dillerenl bodies, containers or 
platlorms as you need. . 

ONE MAN, IN-CAB, AUTOMATIC LOADING AND UNLOADING ... 
In a mailer of seconds! 
The driver backs his lruck inlo the unload position. With in-cab controls, 
he switches on the Power Take Oil. Smoothly, precisely he manipulates the 
hydraulic boom unlilthe body is on the ground. Releases Ihe hook. And 
drives away wilhoul having to leave the cab. To load, Ihe procedure is 
simply reversed: back Ihe lruck up 10 Ihe body. Engage Ihe adjustable hook 
amI 10 lock onlo the container ring. Activate the hydraulic lilt. Pull the 
container fully onto the chassis. Lock il inlo posilion. Haul to another drop-
011 and pick-up location. 



fleet of multi-purpose vehiclesLc~ /;;1. 
JA T,t: ;;) -1/ _ 

MULTI LIFT saves time, truck, labor and insurance costsl Compare these MULTI LIFT reatures:~ L~v 9{ 
MULTI LIFT is laster, Smoother, More powerful. And costs less to operate: • You can approach and pick-up al angles-up-fo~~ , 
no sheaves.or cables ... fewer moving paris ... far less maintenance. • Haul, dump or slore with large selection 01 bodies: 2f 

Besl of all, one MULTI LIFT truck can easily service 20 or more box, bed, slake, elc. 
inlerchangeable bodies. With fewer turcks and fewer drivers, insurance • Tandem operation with trailer 
costs should be minimal. • Lets you change bodies-nol trucks 
The difference is in the roll-oU system! • Drop 011 bodies save time, trucks, manpower 

MULTI LIFT's rapid and Ifexible handfing oflruck bodies with one man, • One man, fully automated in-cab operation \1 
in-cab operation enables the driver to automatically pick-up or sel down a Some typical applications: i 
container body al dock height, or on unlevel ground ... qLlickly, safefy, Recycling collection • Solid Wastes Removal • Municipal Services • 
profilablyl MULTI LIFT's fully hydraulic opelation is designed to fil all Palks & Recreation Departments • Streel, Water and Highway Departments 
commerciaf truck chassis. Unitized construction facilitates installation on • Trees & Landscaping Services • Construction Siles • Contractors • 
the truck frame. Agricultural Services • Auto Body Shops • Sign Erection Co's • Etc. 



MULTI LIFT TECHNICAL SPECIFICATIONS 

TECHNICAL SPECIFICATIONS HL-3N HL-4N HL-5N/5L 

Chassis Type 2-axle 2-axle 2-axle 

GVW(lbs) 12,500- 14,000- 18,000-
16,500 18,000 23,000 

Ulling Capacity (Ibs) 6600 8800 11,000 

Installed Weight, (Ibs) 1100 1190 1320/1370 

Max. Tipping Angle 50° 50° 50°/45° 

Working Pressure (psi) 3600 3600 3600 

Recommended Pump 6 6 6 
Capacity (gpm) 

Oil Tank Volume (gal) 2.1 2.1 2.1 

Operation Time (tipping, 20 30 30 
lifting, demounting) 
(s/cycle) 

LA = Container Length (/I). 9.5-12 9.5-12 11-14.5/ 
12-15.5 

LA = Installation 121 121 139/151 
Length (in) 

B = Position 01 Hooklill 71 71 79/87 
Center 01 Gravity (in) 

G" Hook/Rear Roller (in) 113 113 130/142 

h .. Installation 5 5 6 
Height (in) 

C = POsition 01 Rear Roller (in) 2 2 5 

F .. Hook/Container Front (in) 6 6 7 

Specifications on larger models available upon requesl 

Your Distributor is: 

.' .. 

HL-8N 

2-axle 

27,000-
35,000 

17.600 

2425 

53° 

3600 

16 

10.6 

20-40 

9-15 

152 

98 

138 

9 

7 

8 

I. 

Rugged sublrame 
adapts 10 JOIII 

container 

LA 

LR 

Specifications subject to change without nolice. 

~MULTI LIFT 
HIAB CRANES & LOADERS, ING. 

34 Blevins Drive, Suite 10, New Castle. DE 19720 
Phone: (302) 328-5100 Fax: (30ij 328-5344 





MMltCQ)mGa1~BC L6alfiers 
M€G)<ctle~s (S(ij) /12 
The lowest priced automatic balers on the market for 
making compact to "mill sized" bales. These units are very 
popular for use in a pneumatic conveying system for baling 
corrugated and paper, and for many special applications. 
Combining low investment cost with automatic operation, 
Maren automatic balers quickly pay for themselves in lower 
labor costs, improved housekeeping and space savings. 

Big "supersize" feeder hoppers to take even the largest boxes. 
Model60-S and 72-S eliminate the need for shredders and pinch 
conveyors. The giant feeder hopper capacity can take big items 
without preprocessing. Hoppers available in a number of sizes, 
from 35 cubic feet to 65 cubic feet. Special shear features can 
also be supplied to keep hopper clear for next load. Big boxes arE~ 
forced against stationary shear blade, chopping off top portion of 
box that is baled on next stroke. Reinforced bridge and ram pro­
mote long equipment life. Extra high thrust delivers maximum bal,e 
density. 

S;a}ffe, QJCI)JG:gfJ1U~tl:BC tW~e~~atfi@tm 
l:'e~lM~G"eS flu@ ~rg:teU1~~~t 
Maren automatic balers operate unattended while a bale is being 
made. Waste materials are delivered into feeder hopper by 
pneumatic conveying, belt conveyor or gravity feed system. 
Baler starts operating as soon as enough material has 
accumulated in the hopper to cut off sonar beam control. The ram 
moves forward, packs the hopperful of material into the baling 
chamber and returns automatically to its back position. If sonar 
beam continues to be interrupted by accumulated material in 
hopper, the ram goes thru another stroke cycle. If hopper is 
empty, motor shuts off and baler is idle. 

While bale is being made, no attendant is required. When 
a finished bale is formed, operator is signalled by a loud buzzer. 
He returns to baler, inserts wire ties and ties off finished·bale. 



.other 
atirac~i\fe tt1eSn91rn 

b rea"B:urcs ••• ... 
Safeiy Bloor Chcc~~ 

, Aaren door checks (the original in the 
IIiPlduslry) insure safe discharge door 

operation. Discharge door cannot 
""'Op open during baler operation. 
lydraulic cylinder gradually relieves 

wessure against door, when bale is 
ready for ejection. 

.. 

M.L3::;;~cr (::an-u:ro! 
Another extra Maren feature. As 
shown, all valving is centralized in one 
manifold. Thus·valves can be quickly 
and easily removed and replaced -
without even breaking a pipe cou­
pling . 

Of.VU:RGrilZlD ~TIaliltLllaB and 
::';C5UilD~~ll.n1l:omatgc conu:roDs 
2l1~~~Dz:rJlnc .. 
Balers can be equipped with safe, easy manual controls. A feeder 
hopper door is provided in place of feeder hopper chute. The di­
reclion of the ram is controlled by hand lever. me operator fills the 
hopper with materials, closes and locks hopper door. The operat­
ing lever is held forward to compress material into the baling cham­
ber. The lever is then held in the opposite direction to return ram 
to original position, with hopper clear for next load. 

With semi-automatic controls, the operator momentarily contacts 
a push button which starts the baler motor. The ram automatically 
makes one complete stroke forward, automatically reverses and 
stops. 

A full bale pressure switch and buzzer is standard on all manual, 
semi-automatic, and automatic balers, to alert the operator that the 
bale is complete and ready to be tied. 



~--------------------A------------------~ 

SPECIFICATIONS 

Overall Dimensions 
(A) Length 
(B) Width 

[] 
I 

(C) Height - with Infeed Chute 
(D) Height - at power pack end 

I 

(E) Height - to top of Baling Chamber 
Product Bale - Baling Chamber 

Feeder Hopper 

(F) Height 
(G) Width 

* (H) Length 

!t 
I 

MAREN 
72 

180" 
50" 
763/4" 
74" 
45" 

36" 
30" 
72" 

l!:mJ 

MAREN 
72S 

218" 
50" 
823/4" 
80" 
51" 

42" 
30" 
72" 

(I) Height - not including Infeed Chute 36" 42" 
48" 
30" 

(J) Length 30" 
(K) Width 30" 

Capacity of Feeder Hopper 
Number of Bale Ties 
Operating Pressure 
Thrust 
Pump 
Cylinder 
Motor 
Cycle Time 
Total Press Weight 

19CF 35CF 
4 5 
1500 PSI 1500 PSI 
42,390 Ibs. 42,390 Ibs. 
18GPM 25GPM 
6" dia. x 38" 6" dia. x 56" 
15HP 20HP 
18 Sec. 20 Sec. 
7,000 Ibs. 8,800 Ibs. 

* A 60" bale is also available on any of the above described units. 

=-. 

~ ~ 
-vo 

220" 
62" 
823/4" 
83" 
51" 

42" 
42" 
72" 

42" 
48" 
42" 

49CF 
5 
2150 PSI 
60,OOOlbs. 

6"dia. x 56" 
30HP 
20 Sec. 
11,5001bs. 

244" 
65" 
823/4" 
841/2" 
51" 

42" 
45" 
72" 

42" 
60" 
45" 

65CF 
5 
2300 PSI 
64,2601bs. 

6"dia. x 68" 
40HP 
30 Sec. 
13,OOOlbs. 

MAREN ... FOR THE VERY LARGEST CHOICE IN BALERS AND BALING ACCESSORIES. 
Select from the nations largest line. Achieve maximum productivity with the right piece of equipment for every need, from the nation's· 
leading baler manufacturer. Vertical balers, horizontal balers, portable balers, open end balers, special material balers, automatic bale 
tiers, pinch conveyors, shredders. 

MAREN ENGINEERING CORP. 
P. O. Box 278 / South Holland, IL 60473 Phone (312) 333-6250 / Fax No. (312) 333-7507 

Printed In USA 
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.·,-MILES CITY STAR, Thur;lday, February 7,1991 • 
• ' ,& , • 

N'on~corrugated cardboard won't ·¢.fo 
Dear editor, 

, , 

Shortly after you ran your very fine 
article on the cardboard recycling 
operation, we received word from Ule 
buyer'that the milJs are no longer 
wants non-corrugated cardboard (Le., 
cereal boxes, soap boxes, etc.). They 
currently are only taking cardboard 
boxes and Ule brown paper grocery 
sacks. Feed sacks are also acceptable' 

, if they have the plastic liners removed .. 
We regret sending mixed signals to the 
public about wllat can be saved, but 
recycling markets do tend to fluctuate. 

Businesses or people wishing to 
recycle their cardboard can drop it off 
in the wooden fenced enclosure direct­
ly behind the main shop '(adjacent to 
our clothing drop). 

We also wanted to extend our Ulanks 

and especially to '!he Citizens For . 
Recycling for the enormous support we 
have received on behalf of our recy­
cling efforts. Citizen~ For Recycling 
has certainly been the driving force be-

. hind our recent expanliion into new 
recycling areas. . \ 'I .... 

Sherman Weimer 
Program Director 

to the Star, Custer County residents,. . , , Eastern Montana Industries 

L~tters on recycling are ··impre'ssive" 
Dear editor. 

Atlhis point, t have received both in­
dividual lelters 'and pages of signa­
tures Crom what I would guess to be 
most of Ule town (supporting Eastern 

. Montana Industries' application Cor a 
recycling grant). 

It's important that you are con-

cerned about your grant program, but ~ 
more important is that you have your 
community pulJing together. . 

AJthough I am not personally able to 
guarantee your grant, I wilJ certainly 
do all I can to help it along. You have 
some Cine people representing you in 

'JcssicaStickney, Tom Zook, and Ger-

ry Devlin. I have told them how' 
pleased I have been. with'your united 
efCorts. ". 

I would like to respond to all of you 
individually, but bopefully this will let 
you know that your efforts are noted 
and appreciated. 

. Berv Kimberley 
State reprcsentative' 

L 
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TO: Natural Resources Sub-Committe HB 0 ~ ~ I 

Berv Kimberly I Chairman i iJYYl.. /2tJJ1ty.., f>taJl. ~ , ~ 
Capital Station -r-. Q 

III 

Helena, MT 59620 
III 

FROM: Concerned Citizens of Eastern Montana 

.. RE: Recycling 

We support the awarding to Eastern Montana Industries their grant 
to purchase a plastic bailer, forklift and the construction of 

III a loading dock. This grant would expand their already active 
recycling program. 



I Gt:ORGE VANDE VEN, Councilman 
JIM OEHMCKE, Councilman 

STUART MacKENZIE, City Attorney 
LORRAINE MULONET, City Clerk/Treasurer 

I 

SHERI NICHOLSON, Council person 
FREDA BRYSON, Council person 

City of Chinook 
MONTANA 59523 

JOHN ELIAS, Mayor 

Representative Mary Ellen Connelly, Chairman 
Long Range Building Committee 
1991 Montana Legislature 
Helena, MT 59620 

RE: APPLICATION FOR ASSISTANCE 

February 11, 1991 

WATER DEVELOPMENT/RENEWABLE RESOURCE PROGRAMS 

Dear Representative Connelly: 

The City of Chinook has applied for assistance from the 
Water Development and Renewable Resource Programs to help 
construct a critical water supply facility. The proposed project 
involves the replacement of a temporary weir (low head darn) with 
a permanent facility. The City's existing facility washed out in 
May, 1990, threatening its ability to supply water to the 
community of 1,600. Emergency repairs succeeded in restoring the 
facility to use, but the reliability of this facility is highly 
uncertain. If it washes out again, there is no assurance that we 
can restore it to use. This could cause drastic water shortages 
and severe damage to our $2,000,000 treatment plant. 

The estimated cost of replacing the existing facility with a 
permanent concrete structure is $752,000. We requested a 
$100,000 grant and a $200,000 loan from the Water Development and 
Renewable Resources Programs. DNRC has recommended a $50,000 
grant from the Renewable Resources Program and a $150,000 loan 
from the Water Development Program. 

We understand that the likelihood of a grant is doubtful. 
Despite the urgency of our project, several other applicants are 
ranked above us, and competition for grant funds is robust. We 
respectfully request that the Committee accept the DNRC 
recommendation and fund the grant at $50,000. 

If our efforts to obtain a grant are unsuccessful, we intend 
to request a $200,000 loan. Although a revenue bond to repay a 
loan of this amount would increase our water rates to even higher 
levels, the project is of such importantance that we have no 
other option. 

[OUAl JoIOU~IMG 
OPPORTUNITY 



page two 

Our ability to construct this essential facility depends on 
securing assistance from three sources. In addition to the DNRC 
Programs, we will continue to seek assistance from the Montana 
Community Development Block Grant Program and the u.s. Economic 
Development Administration. A commitment from the Water 
Development and Renewable Resources Programs is vital to our 
efforts to obtain other financial assistance. 

We are attaching the following information: 

1. Copy of local news article regarding the failure of the 
weir in May, 1990 and photographs of existing facility 
after it washed out. 

2. Analysis of the City of Chinook's financial condition 
and capability. 

3. Engineer's sketch of proposed new facility. 

We appreciate this opportunity to testify before your 
Committee. 



nlffiUl1ity TIle Chinook Opinion 
Wed.! May 9, 1990 

Weir probletrl 
bubblesilp·:· . 

,.::;, ,-.. " ,'", L5 
' , ' 

The City of Chinook celebrated economic development fund has That action was defended. It was 
rural water week in a way it really . funds in it that can be used to pay for noted by Ray that Gomke came to 
didn't want to, repairing its weir in temporary repairs on the present her and assistant chief Mark Weber 
the Milk River to keep culinary weir, ' to explain it wasn't the way others 
waler going to its residents. Alderman George Vande Ven urg- were reporting. • 

When a side of the weir washed out ed King to get some federal funds as Dow spoke up and at some length 
last week, city workers and John quickly as possible before the city, recommended Gomke for the job, 
Pike Construction worked to plug up loses its water completely through, personally guaranteeing the officer 
the leak and keep water flowing. the damaged weir. would stay in Chinook and not use 

And, the city council began The weir had ~n repaired by the community as a stepping stone 
deliberating on ways of replacing Monday night and there appeared to to a better job. 
the old weir, mostly old concrete and be no interupption in water service He said he worked with <rllmke 
riprap, at its regular meeting Thurs- to residents. I when Gomke was a jailer with Hill 
day. In other business, the council County. He called him aggressive 

Dick King of Bear Paw Develop- hired a new water works employee, and Dow said "my version of what I 
'ment Corporation lold the council and a police officer. think happened in Plentywood" was 
that the earliest it could expect to The water worker, Brenda Wilson, that Gomke went to Plentywood 
have the weir replaced is 1992, even replaces Kenneth Finley, who thinking "he was going to clean up 
if it had the money to do so. resigned recently. While the voting the world." 

He said Havre put in a new weir was unanimous for Wilson, there' "Ithink he's make a good officer," 
some time ago at a cost of $645,000 was more discussion on hiring a Dow vouched. 
which was a "permanent solution" police officer., , He said Ray, Weber and Officer 
to its problem. It wasn't until Montana Highway I Elmer Dean Zarn "would lead him 

To bond for that in Chinook would Patrol officer Joe Dow gave a pro- down the ripht path." He added that 
raise rates to as much as $35 a fessional recommendation to Gomke. I didn't do anything 
month, said King, and Chinook . Timothy Gomke did Mayor John criminal" but tried to act like a 
already is in the higher range of Elias marshal enough support for highway patrolman and "write alot 
water rates around the state. his recommendation. of tickets." 

He said Bear Paw Development is Elias recommended <rllmke who Dow said Gomke told him he had 
, looking for ways to help finance the had worked in Plentywood and Hill learned from the Plentywood ex-

project, including state and federal County prior to applying for the . perience. He said Gomke was a 
. sources. A first application to the' Chinook job. ' <rllmke's wife is a good source of information and was 
Montana Department ·of Natural dispatcher with the Blaine County . 'cooperative. "He's like a piece of 
Resources and Conservation should Sheriff's Department., . , clay. You can mold him into the of-
be ready by May 15 forfunding inJu- Alderman Jim Oehmcke led the ficer you want," said Dow. 
ly of 1991. discussion on the officer, noting his After Oehmcke wondered whether 
" He said the Community Develop- research was "unfavorable." . Gomke would listen to direction, 
ment Block Grant program is possi- . . Alderwoman F,reda Bryson said Dow said he had spoken with the 
ble but more funds are being used ~.: had not receivea a good report on candidate who said he never had 
for economic development and Gomke, either, but Peggy Ray, proper supervision.. ' 
fewer for public facilities. police chief, said she recommended Ray told the council she felt the 

King said he talked to an engineer- Gomke. other candidates would use the city 
ing firm, noting that $1 million in Other council members c~ose so- as a stepping stone. 
water treatment facilities are being meone ,as well. Sheri Nicholson After listening to Dow's endorse-
jeopardized if something isn't done. picked Jeremy House while Vande ment, Oehmcke changed his mind, 

King said the city can draw water Van picked another candidate. and voted in favor of Gomke, as did 
from the river without the weir, but· As discussion ebbed and flowed Nicholson. Bryson and Vande Ven 
there is probable damage to the around' Gomke's credentials, voted against, with Elias casting the 
pumps. Oehmcke said he had concerns deciding vote to hire Gomke, 3-2. 

He expected that funding might about Gomke's attitude and way of In his recommendation, Elias said 
come from two or three sources. doing business. he couldn't get a good or bad recom-

He also pointed out that the city's mendation on Gomke from Hill 
Cpunty, only that he would "make a 
good officer." 



Milk River 1/4 Mile Downstream From Treatment 
Plant (remnants of washed out weir in fore­
ground).. 

View Of Washed Out Weir - May 4, 1990. 
Photgraph was taken below weir site 
looking upstream. 



Chinook's Milk River h'eir - May 4~ 1990~ 
(Far bank collapsed 7 causing most of weir 
to disappear). 

"'" . -----

Close-Up Of 
Remaining 
Portion of 
Weir -
May 47 1990. 



"NEED FOR CDSG ASSISTANCE" FORM FOR PUSLIC FACILITY APPLICATIONS 

This form should be completed by each applicant for a CDBG public facility 
grant. As noted in the Application Guidelines for Housing and Public 
Facilities Projects, this information will be used to assess the degree to 
which the applicant has clearly documented that its request is necessary and 
reasonable, relative to its financial capability and the amount of CDBG 
assistance per household, in comparison to other applications. 

Note: The following information should be taken from the local government's 
most recent Annual Financial Report submitted to the Montana Department of 
Commerce for the fiscal year ending just prior to application submittal. 
Please fill in the information in the spaces provided below. 

1. Taxable valuation of the applicant jurisdiction: 
$1,252,945 (1990) $1,304,581 (1989) 

2. Number of mills levied within the project area by: 

a. the applicant (general purpose local government); 

129.94 

b. the local school district; 

169.90 

c. any other taxing jurisdictions applicable to the project area; and 

97.82 (Blaine County, Statewide School Levies, 

University Mill Levy, and Airport) 

d. total mills levied by all jurisdictions (total of the above). 

397.661 

3. For all public facilities with existing or proposed user fees the: 

a. existing average monthly service rate for the service to be assisted; 
$17.83 (See attached notice of rate increase). 

b. anticipated average monthly rate for the service, with CDSG assist­
ance; and 

$20.33 ($200,000 DNRC Loan @ 10% for 20 Yrs.) 



~. anticipated average monthly rate for the service, without CDSC 
assistance. 

( $200,000 DNRC Loan @ 10% for 20 Yrs. ) 
$25.00 ($250,000 Revenue Bond @ 10% for 20 Yrs.) 

For water projects, the existing and anticipated rates must be based 
on 10,000 gallons monthly consumption per residential household. For 
the calculation of anticipated rate increases, with and without CDSC 
assistance, the applicant must specify the interest rate, term, and 
amount to be financed. 

I 

~ 
4. Total existing bonded indebtedness of, including a brief description of M 

the sources of debt: 

a. the city or town, if a municipality 
REVENUE BONDS: 

$30,000 - GOB (Swimming Pool) 

$42,000 - SID,44 (N/S Sewer System) 

$140,000 (Treatment Plantd 
(Water Service I 

$136,596 Lines) 

$1,060,000 - SID'51 (Streets) $ (Sewer Treatment~ 
410,000 - Plant) ~ • 

b. the county, if a county-wide project, or 

c. the s~wer, water or solid waste district, if applicable. 

5. If applicable, the amount of any non-obligated local government cash 
reserves exceeding $25,000 or more currently in certificates of deposits I 
or other similar savings accounts. 
All of Chinook's reserve funds are obligated for debt service 

and other restricted purposes. As of 6/30/90, the City's water 

enterprise fund had a cash balance of $2,972. For the year ending 

6/30/89, the City's water fund lost $4,656 (see attached financial 
statements). 

The applicant should also provide any additional narrative pertinent to 
the financial condition of the community and need for CDBG assistance. 

pfassist.appl 5/90 
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MONTANA 
NATURAL 
RESOURCE 
INFORMATION 
SYSTEM 

-NRIS 

including three separate projects: 

Natural Heritage Program 

Water Information System 

Geographic Information System 

Briefing for 

Montana State Legislature 
Appropriations-Finance and Claims 

Long-Range Planning Joint Subcommittee 
Mary Ellen Connelly, Chairman 

February 11, 1991 



In 1985, the Montana Legislature created the Natural 
Resource Information System c~rRIS) 19 ••• to provide a 
ready, accessible means of fill~ding information on 
Montana's natural resources. 19 

After six years of development and operation, the NRIS 
program has achieved great success serving business and 
industry, government agencies, a.nd private citizens. 

• NRIS operates a data clearinghouse and referral 
service to link users with the best sources of 
information. 

• NRIS coordinates among agencies and organizations 
that collect, manage, or use the same types of natural 
resource information to prevent duplication of effort 
and promote information sharing. 

• NRIS provides assistance in systems design and in 
developing standards for the collection of new data to 
ensure quality and compatibility. 

1 
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The Natural Resource Informa~i8-ii(78y§-ftrM~f~Ds 
a central access point to existing data collected by 
public and private agencies. The data remain at the 
respective agencies, and NRIS maintains an indexing 
system to improve access, especially to unpublished 
sources and electronic databases not indexed 
elsewhere. 

NRIS activities are organized into three main 
projects: 

Montana Natural Heritage Program is a 
computer-assisted inventory of Montana's biological 
resources, emphasizing the locations of rare or 
endangered plant and animal species and biological 
communities. These data are used extensively for 
land-use planning and resource management. 

Montana Water Information System is the 
starting point for locating water resources 
information in Montana, such as data on surface 
water, groundwater, water quality, riparian areas, 
water rights, climate data and more. 

Montana Geographic Information System 
provides digital mapping and analytical services as 
well as technical assistance to agencies developing 
in-house GIS capability. NRIS inventories data 
available for GIS applications and coordinates GIS 
data standards and sharing throughout the state. 

2 
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NATURAL RESOURCE INFORMATION SYSTEM 
DATA REQUESTS BY FISCAL YEAR 

I~ HERITAGE _ NRIS j WATER ~ GIS 

/1986 

HERITAGE Start-up 
October, 1985 
NRIS Start-up 
January, 1986 

1987 /19~1990 

WATER System 
Fully Operational 

GIS Services 
Available 

PROJECTION, 
based on data 
from first 6 mo. 

Improved access to information has expedited permit processes and facilitated 
planning and resource development. Developers, planners, and other decision­
makers are learning about the possible biologi(:al/resource impacts of projects 
while in the planning stage -- before significant commitments have been made. 

The NRIS Program provides an alternative to confrontation between 
development and conservation interests, hel.ping business, industry, and 
government agenCies prevent potential delays, litigation, or expense. 

3 



NATURAL RESOURCE INFORMATION SYSTEM 
USERS BY SECTOR 

NATURAL HERITAGE PROGRAM, WATER INFORMATION SYSTEM 
GEOGRAPHIC INFORMATION SYSTEM 

[TOTAL REQUESTS: 21261 

OTHER (12.0%) 

PRIVATE, NON-PROFIT (11.2%) 
STATE (28.4%) 

PRIVATE, FOR PROFIT (25.6%) 
FEDERAL (22.7%) 

PERIOD OF RECORD: 10/01/85 THROUGH 12/31/90 

Typical Data Requests 
• A consulting firm, on behalf of a state agency, was preparing a biological 

assessment of the effects of widening and improving a stretch of high way 
in Montana. The Heritage Program provided detailed information on 47 
sensitive species populations within a one-mile corridor of the highway. 

• A city/county planning office was evaluating a site for future industrial 
use. NRIS conducted a broad search and provided data from several 
state and federal agencies: climate data; groundwater and surface water 
stations; water rights, water level, and aquifer data; wildlife information; 
and a list of studies pertinent to the area. 

• A federal agency asked NRIS to input watershed unit boundaries, 
geologic, drainage pattern, elevation, habitat, and precipitation data into 
the GIS to assist in developing a model for land classification projects. 
The automated procedures provides a method to examine classification 
schemes that were not feasible to study using manual techniques. 

4 



NATURAL RESOURCE INI=ORMATION SYSTEM 
USERS BY STAT'E AGENCY 

NATURAL HERITAGE PROGRAM, WATER INFORMATION SYSTEM 
GEOGRAPHIC INFORMATION SYSTEM 

TOTAL REQUESTS: 604 I 

DNRC (37.7%) 

FWP (18.5%) 

PERIOD OF RECORD: 10/01/8:5 THROUGH 12/31/90 I 
Typical Data Requests 
• A state agency requested biological information in the vicinity of a 

proposed large-scale mine site in central Montana. The Heritage 
Program provided a vertebrate species list, a list of plant species known 
to occui" in the area, and detailed records of sensitive species locations. 

• A state agency, working with a federal agency, needed data to determine 
the regional unit hydro graph characteristics for selected basins in 
Montana and evaluate designs for dam spillways. NRIS supplied hourly 
precipitation data from a CD-ROM product, and converted the data to 
a format suitable for a computer model constructed for the project. 

• A state agency needed a map of mining activity sites and products 
information for Montana. NRIS imported these data from the agency 
and produced nine maps of the state d.epicting 35 different products at 
5,088 mine activity sites. These digital data and maps are now available 
to other government agencies and the private sector. 
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Natural Resource Information System 

Summary of Major Accomplishments 
1990-91 Biennium 

Montana Natural Heritage Program 

• Continued database development and maintenance: 

Element Tracking Database, contains taxonomic and status information on 
over 1,800 plant and animal species and plant communities in Montana 
Element Occurrence Database, used to manage information on the individual 
location records (or, "element occurrences") of sensitive species throughout the 
state, grew by about 10% this biennium, and contains 2,936 records 
Managed Areas Database, land ownership and management information 
Source Abstract Database, bibliographic information with 2,991 records 
Vertebrate Characterization Abstract: Range-wide and state-specific 
information on all Montana vertebrate species is tracked in this database (616 
records) 
Sensitive Species Lists, status reports on the highest-ranking plants and 
animals; annual updates widely distributed in April of each year 

• Plant and animal species monitoring, in cooperation with state and federal agencies, 
conducted more than 30 botanical and zoological field surveys of rare species 

• Continued support to the interagency wildlife and fISheries working groups at the 
request of MDFWP: helped develop a strategic plan for the watchable wildlife program; 
assisted in developing a state recovery plan for the Arctic grayling; initiating recovery 
plan for the federally Endangered pallid sturgeon 

• Completed a cooperative Arctic grayling research project on the Big Hole River; 
coordinated a multi-agency raptor study at Kevin Rim, studying the impacts of oil and 
gas development on this high-density raptor nesting area; performed extensive surveys 
and stream assessments for the rare harlequin duck in western Montana 

• Conducted extensive research on plant communities and developed a grassland 
classification for northeastern Montana 

Montana Water Information System 

• On-line access to the Montana Bureau of Mines and Geology (MBMG) Ground Water 
Information Center (GWIC) Database 

• Increased expertise with all major sources of hydrologic and climatic data for Montana, 
streamlining access to critical data for statewide projects 

• Support to the State/EP A Data Management project, on behalf of the Montana 
Department of Health and Environmental Sciences (DHES) 

• On-line access with a PC Interface for STORET (the main database for water quality 
data), including a direct connection the state's mainframe 

• Support to the Environmental Quality Council/Ground Water Task Force 

• Support to the Montana State Water Plan Advisory Council; worked with the Drought 
Monitoring Technical Subcommittee 
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• Continued development of the Montana Rivers Information System, in cooperation with 
the Montana Department of Fish, Wildlife and Parks 

Database refinement of FWP's Interagency Stream and Lake database 
Conversion to EPA River Reach indexing system 
Developed a User's Manual for the database 

• Development of a PC Version of the NAWDEX Master Water Data Index (MWDI) , 
receiving national recognition 

Indexing Projects 

• Continued enhancement of the Montana NatuniLl Resource Index 
Addition of the Abandoned Mines Reclamation, Hardrock and Coal collections, 
Department of State Lands 
completion of a new software version of the reporting function 

• Development of the Montana Data Directory, a database of automated data mes 
maintained by state and federal agencies; wrote, all software programs and published 
User's Manual 

Geographic Information System (GIS) 

• Statewide GIS Coordination Efforts: 
Support to the 19-member, Montana Interagency GIS Interagency Technical 
Working Group; major goal to evaluate a:lld establish a GIS data standards plan 
Edit and publish the Montana GIS Newsletter; helped organize the annual 
Montana GIS Conference 
Imported 13 new statewide digital data coverages; available for state projects 

• Continued support to the Montana Department ()f Health and Environmental Sciences 
on the Clark Fork Superfund GIS Project: 

Responded to more than 175 work requests from EPA, DHES, and their 
contractors as well as ARCa and their contractors; worked out agreements to 
exchange and transfer GIS data 
Support to the Butte-Silver Bow County to develop GIS capability to plan and 
implement institutional controls related to Superfund activities; (Anaconda 
next) 

• Continued GIS support to the DHES Water 'Quality Bureau re: non-point source 
pollution monitoring in Clark Fork Basin 

• Initiated GIS project with the Department of State Lands re: monitoring hydrologic 
impacts of coal mining in the Powder River Basin and mine permitting 

• In cooperation with the Department of Natural Resources, created two new statewide 
GIS coverages of small-scale hydro sites and wind gauging stations 

• Plans to conduct a GIS pilot project with the MOILtana Department ofFish, Wlldlife and 
Parks; also provided support to FWP on the interagency Granite Butte Elk Study 

• Continued support to the U.S. Forest Service, Helena National Forest on a land 
classification model using GIS 

• Provided technical assistance to the Legislative Council and the Apportionment 
Commission re: using GIS for the 1990 Re-distIicting process 

• Developed a one-day course (with workbook) providing an overview of basic GIS 
capabilities, components, and requirements 
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NRIS PROGRAM CORE FUNDING 
1992/1993 BIENNIUM 

Governer's Budget Office 
Total: $507,000 

Direct RIT Appropriations 
$377,000 

DSL I Office of Surface Mining r $30,000 

FWP Ucence Fees 
$100,000 

NRIS PROGRAM CORE FUNDING 
1992/1993 BIENNIUM 

Option: Based on Competitive RIT Grants 
Total: $507,000 

Renewable Resource 
Development Grant 
(For Water System) 
$100,000 

Renewable Resource 
Development Grant 
(For Heritage Program) 
$100,000 
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DSL I Office of Surface Mining 
$30,000 

/ r- FWP Ucence Fees 
$50,000 . 

Reclamation and Development 
Grant (For All NRIS Operations) 
$227,000 
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Introduction 

The Natural Resource Information System (NRIS) is a clearinghouse for natural 
resource information and a central access point to existing data collected by public and 
private agencies. NRIS has created an indexing system to improve access to the data, 
especially to unpublished sources and electronic databases not indexed elsewhere. NRIS 
has three major components: 

Montana Natural Heritage Program maintains a computer-assisted inventory of 
Montana's biological resources, emphasizing the locations of rare or endangered 
plant and animal species and biological communities. These data are used 
extensively for land-use planning and resource management decisions. 

Montana Water Information System is the starting point for locating water resources 
information in Montana, such as data on surface water, groundwater, water quality, 
riparian areas, water rights, climate data, and more. 

Montana Geographic Infonnation System provides digital mapping and analytical 
services as well as technical assistance to agencies developing in-house GIS 
capability. NRIS inventories data available for GIS applications and coordinates GIS 
data standards and sharing throughout the state. 

In 1989, as part of the legislation providing continued fundmg for NRIS and its 
principal projects (HB 775 and HB 776), the Legislature directed the NRIS program to 
begin charging private users for data and information services. It was the Legislature's 
intent that a more diversified funding strategy for NRIS was needed and that fees collected 
from direct beneficiaries of NRIS data and services should be part of the funding mix. 

The language in the two bills regarding this directive on fees was very specific: It 
granted the NRIS Advisory Committee the authority to recommend and approve the 
charging system, and called for detailed records of the fee revenue collected and how it is 
used. The language also clearly excluded other library services from the charging system, 
and protected the existing policy to offer NRIS data and services at no cost to the general 
public and government agencies. 

By October 1, 1989, the NRIS staff designed a charging system, which was 
subsequently endorsed by the NRIS Advisory Committee and the State Library Commission. 
This report, per legislative directive, is an account of experience to date using the approved 
charging system. 

(Refer to Attachment A of this document for details of the charging system now in place; 
to obtain the report that led to the creation of the charging system, contact NRIS.) 



, 

Data After 15 Months of Charging Fees 

Since October 1, 1989, the NRIS Program has responded to 272 information 
requests from the private sector, (see chart, below). Of this total, 175 requests were 
for Natural Heritage data and information, 82 requests fOll" water data and general 
NRIS information, and 15 requests for GIS data and ServiCE!S. 

Among the 272 requests, approximately 44 percent were exempt from fees, based 
on established policies: the 74 requests from non-profit organizations and the 45 
requests from individuals. The remaining requests -- 117 from consulting firms and 36 
from industry -- were eligible for fees, based on their for-profit status. 

Private Sector Use of NRIS (10/1/SB -- 12/31/90) 
';a Source and Non-Profit Individuals Private Industry TOTAL 
jVices Group Consultants 

;RITAGE 58 32 68 17 175 

~TER, et al 16 11 42 13 82 

S 0 2 7 6 15 

)TAL 74 45 117 36 272 

Of the 153 for-profit requestors, 37 were invoic:ed for a total of $1,834. 
Thus far, NRIS has received $1,102, has formally waived $508 in charges, and 
has $225 in accounts receivable. The discrepancy betwe~m the number of for-profit, 
private sector requestors (153) and the number invoiced (37) exists because the NRIS 
program does not charge for certain types of requests (again, based on established 
policies). These include: 

requests for standard reports which have been previously compiled (e.g., lists of 
plant and animal species of special concern); 

requests of minimal complexity answered over the phone, without the need to 
search any of the databases; for example, general rE!quests for information on 
services available, or a specific question that one of the specialists can answer 
without taking much time; . 

requests requiring a cursory database search, and for which no data were 
provided. 

requests by consulting firms performing work for state or federal agencies; in 
most cases, when NRIS is certain the work is on behalf of a government agency, 
an invoice is not sent; 



Recommendation 

It should be noted there continues to be a standing policy of the State Library 
Commission against charging fees for information and services. Thus far, the NRIS 
program fee system has not become a serious issue, and given this evaluation, it 
appears unlikely that there will be any major opposition from the Library Commission. 

Therefore, based on the first 15 months of experience, it appears the fees/charging 
system, as designed and implemented, is appropriate. The State Library and NRIS 
recommend no change in the system to the Legislature. 



Attachment A 

FEES/CHARGING SYSTEM 

Natural Resource InfomLation System 

Policy Statement: 

The Natural Resource Infonnation System (NRIS) will charge a fee to private users of the 
data and services in an effort to recover the service cost incurred for staff time and other 
expenses to deliver data. 

Fee Sttucture: 

Basic Olarge: $30.00 Access Fee per request 
Includes one hour of data manager's time to clarify data need with 
user, conduct computer search and retrieval, quality assurance, and 
assembling and mailing completed data request, etc. 

Materials Olarge: $0.25/page of computer printout 
$5.00/floppy disk 

Staff charge: $25.00 per hour,. rounded to the nearest half-hour 
Applies to data analysis, manual searches and map interpretations, 
technical assistance in defining needs, preparing special reports with 
the data, etc. (for staff time beyond one hour included with basic 
charge) 

Exemptions and Related Policies 

1) Charges only apply to private users of the NRIS/Heritage program. Private users 
are defined as "Any business, entity, or individual using, directly or indirectly, the 
data and services as part of a potential for-profit activity." 

2) No charges to government agencies, non-profit organizations, contractors and 
consultants on retainer to government agencies, or members of the general public. 

3) The NRIS Director reserves the right to waive user charges when a data request 
requires less than one hour of response time and no data are provided relevant to 
user's request. 

4) Invoices submitted with data responses; payable in 30 days. 
5) All revenue is deposited into the specific Resource Indemnity Trust accounts that 

support NRIS projects, and subsequently made available for other grants. 



KIW ANIS CLUB OF COLUMBUS MONTANA 

INCORPORA TED 

February 4, 1991 

Long Range Building Committee 
Montana Capitol 
Helena, MT 59620 

P.O. BOX 922 

Re: Columbus Recreation Project - RRD Grant Application 

Dear Cummittee Members: 

"WE BUILD" 

Thank you for your consideration of this grant application. In 
reviewing the DNRC report, it is evident that many good projects will 
probably not be funded this Biennium due to limited money availability. 
As an applicant seeking funds for a recreation project, we found grant 
funds from any source to be scarce. Federal funding for the Land and 
Water Conservation Grant Program has slowed to a trickle, and this had 
been a prime source of recreation grant funds in Montana. Because park 
projects are eligible for funding through the RRD Program, this program 
may receive more applications in the future for recreation type 
facilities. But because of the ranking criteria structure for these 
grant applications, particularly the urgency criterion, it appears 
recreation projects will seldomly be considered urgent and will not 
compete with applications relating to other public services or 
agriculture. The Town of Columbus is committed to completing this 
recreation project, which will be completed in phases. Funds from 
donations and volunteers will be used. Our first phase goal is to raise 
$20,000 and we have managed to raise over $13,000 through a variety of 
local fund raising efforts. 

May we suggest an alternative grant program for recreation projects. 
Small civic organizations can and do achieve tremendous results 
performing community projects with donations and volunteers. But while 
they generally have the volunteers, they lack the capital. A relatively 
small level of funding, i.e. $5,000, would be a tremendous boost to a 
small community or organization which is raising money one dollar at a 
time through raffles and bake sales. Funds such as these would go a 
long way because all labor and equipment are provided by volunteers. 
$100,000 dollars, which is only 5% of the money projected to be 
available for the RHD program in the next biennium, would help out 20 
small organizations. The grants could be limited to material purchases 
only; do not pay wages, benefits, administration, professional 
services, etc. Both parties will benefit, the community receives a 
significant boost to its fund raising efforts and the state receives 
matching contributions in the form of in kind services and the grant 
money would be used for essential materials. 



While we support the RRD grant program, we hope this suggestion may be 
a way for worthy recreation projects to have a better opportunity to 
receive funding .. Columbus regards recreation as a very important 
component in its economic strategy. A diverse community which provides 
recreation opportunities is more attractive to business and 
individuals. Thanks again for your consideration. 

~ ,/ j 
-~~-J(~~~-~---------
Tom Kaiserski 
Pres •• Columbus ~,"iS Club 

----~---,9-----~----­
Jon f~~~ t 
Pres., Columbus Chamber of Commerce 

Ed;~~-L2-~--------

:::~~::-:::::::::-
Tim Russell 
Pres., Columbus Jaycees 



Department 

Renewable 

of Natural Resources and Cons erva t ion ;HF' Q ~t I 
Water Development and EXHIBIT--.;..++--r~...:...... 

Resource Development Grant Programs DATE Z· II·q( 

TECHNICAL NARRATIVE Ha. f2 Q.D d-( 
J.-o~Can~p!Mni~ 

A. fYEfQ§g ANQ Q~~gQ~lyg§~ The purpose of this project is to 
develop phase one of the Columbus Recreation Project. The 
primary features of phase one are the construction of two 
baseball/softball fields, an access road and parking area, and 
a small concession/restroom facility served by water and 
sewer. 

The major objectives of this project are: 

1. To utilize previously unproductive land for the most 
suitable and beneficia~ (recreational) use which is 
compatible with the community. 

2. To develop a recreation complex in Columbus which will 
serve the community plus attract league and tournament 
events. 

3. To pursue a community project in which all civic groups, 
local governments and residents can participate. 

4. To provide a beneficial effect on the local economy by 
attracting league and tournament play to Columbus which 
will benefit service seFt9r~businesses and employment 
opportunities. 

o. To diversify the local economy in other than 
re.ource dependent or commodity oriented projects. 

Little League baseball, softball and walking/jogging are major 
summer activitie~ in Columbus, with as many as 1600 
participa~.·s. Current playing fields are in disrepair and 
located away from residential areas. Also, because not enough 
area exists for practice, the teams must utilize the city 
park, which is undersized for this use. There are no 
walking/jogging trails in the Columbus area. Recreation is 
vital to any community and adequate ball fields and a 
walking/jogging trail would greatly improve recreation 
opportunities in Columbus, and help maintain the rural 
community lifestyle of this area. 

The site consists of 34 acres owned by the State of Montana 
and leased by the Tc· ... n of Columbus on a twenty (2~) year lease 
which is rc-D..=owable. (See Exhibit H). The past use of the 
prOpl~rty has !Je(; I for agricultural purposes. Attempts 8t 
dryland far~ing ~y previous lessees have been co~pletely 
unproductive, due ill part to i.he presence of highly alkRlin~ 
s () ~ 1 S, :1 n d ~: h 0. P r () P 0 r t y h ;) S r ~~ v e r- ted Lowe e d oS. IV ; t b S 0 i 1 
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c end i t ion i i1 g and s p r ink 1 e r i r rig a t ion, are a s wit hex c e s s -:.l k .. [ 11',,"1-1 
will be le2cheJ down and good sod for~ing grass will be ~ 
esta~lished. The Columbus Recreation Project would put th~ 
pro?e~tty to its highest and best USd and turn un~~oductive 
13nd into a c~~munity asset. 

The Tcwn of C0lu~bus is the s?~nsori~g entity. The Town ~ill 
ma~;=ge all gnlr:t fun,is. Thr,~e civic groups, (Kiwanis, 
Optl~is:s and Jaycees) will help raise matching fun~s rtnd 
provide volunteer labor, user groups, (Little Lea~ue 2~d 
Sortball Association) will p~0vide volunteer labor and 
maintain fields, and The ChL~ber of Commerce hill be 
responsible for promoting the project. (See attached letter 
in E;":1ibit I). 

The Town of Columbus and Stillwater County will benefit from 
the Columbus Recreation Project. Both the Town and County 
have expressed support for the project. (See cover letter 
from the Town and County letter of support in Exhibit I) Earth 
moving equipment will be provided by both entities for road 
construction and earth work for playing field preparation. 
Local and regional engineering, su~veying, construction, 
banking and service industries will be participating and 
benefitting from this project 

B. Q~§QHlfIIQN QE fEQIIQIl The project will develop a 
recreation compl~x on 34 acres of property adjacent to the 
Town of Columbus. (See attached vicinity map Exhibit A and 
site plan Exhibit B). The site plan includes constructing 4 
irrigated little league/softball fields, a multipurpose 
athletic field, horseshoe pitching area, a walking/jogging 
path, and a small concession restroom facility, and an access 
road and parking area. Phase 1 of the plan involves 
constructing the two baseball/softball fields,the small 
concession restroom facility, the ~~alking/jogging path, and 
the _=cess road and parking area. In this grant application we 
are seeking funds to complete 'PhasE! 1. Grant funds received 
would be used for the following Phase I items: 

1) The preparation and seeding ~f 3.08 acres for outfield 
grass for two baseball/softball fields. Also,the infield 
areas for both fields will be improved by adding sand at the 
rate of 3 cubic yards/IOOO square feet to improve drainage and 
provide a smooth, even playing surface. Gypsum will be added 
to irrigated areas, at a rate of 10 Ibs./per 100 square feet, 
where excess salts are a problem. 

2) Installation of a clock operated underground sprinkler 
system supplied by a well 40-60 feet deep producing 65 g.p.m. 

3) The purchase of backstops, fencing and bleachers for two 
ball fields. 

4) The engineering design and construction of 2000 feet of 
gravel access road 24 feet wide and a 20,000 square foot 
gravel parking area. 
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5) The construction of a 20 foot by 40 foot 
concession/restroom building. 

6) The construction of 700' of 6" sewer line and 700' of 1-
1/4" water line to serve the concession/restroom building. 
Both of these lines would extend from existing municipal 
lines. Municipal water is for drinking purposes and would not 
be used to provide irri1ation water. 

7) The construction of 3000 feet of gravel walking/jogging 
path, 10 feet wide, which will circle the perimeter of the 
property north of the irrigation waste ditch. 

C. fEQIgQ1 El§1QEY~ The baseball and softball users developed a 
preliminary plan for constructing ball fields on the site in 
1983. An architectural firm from Billings completed a 
preliminary site plan in March of 1983. Some initial survey 
work was also done at that time to determine site topography. 
The necessary funding to build the facility was not generated 
at that time, but interest in the idea persisted. Since 1983, 
participation has steadily grown in youth baseball/softball as 
a result of population increases due to mining activity in the 
county. 

The lease on the 34 acre site came up for renewal in 1988 and 
the Chamber of Commerce, civic clubs and user groups urged the 
Town of Columbus to bid on the lease. The lease was obtained 
by the Town in September of 1988 with a stipulation in the 
lease that the property be used exclusively for recreation. 

The Stillwater County Planning Office began to develop a 
preliminary site plan in February of 1989. An advisory 
committee comprised of interested citizens worked with the 
Planning Office to develop the master plan of the site. The 
new plan is fundamentally similar to the 1983 plan prepared by 
the architect, however, additional facilities were added to 
the master plan. It was decided that only by phasing the 
project would it be possible to raise funds required to 
construct any of ~he facilities. Initial cost estimates were 
obtained and a public hearing was held on the project in 
December 1989 at the Town of Columbus Civic Center. Full 
public support was expressed for the project ot that hearing 
(see news article attached to environmental assessment 
section). The Town Council formally approved the project and 
agreed to sponsor this grant application. 

To date, the Stillwater County Planning Office has contributed 
over 350 hours of staff time to obtaining the lease to the 
site, developing the preliminary plan with citizen 
participation, drafting the site plan, organizing public 
meetings, and researching the technical options and developing 
cost estimates. 

With the use of local 1,0vp.rnment equipment, civic volu!1te,~rs 

intend to operate equipment and provide as much of the labor 
as possi.ble t.o compl('tt~ L::~~; project. The fo} lo",i ntr is a 
partial Jist of individu~.!l~ 0,' or~3nizations wbie:: h3VC 

pIe cl g e d sup p 0 r l f () r t bi~; l':" () j ':~ c: t : 



1) Montana Power Company will provide a $3000.00 value with 
installation of an el,~ctrical servi.ce line. 

2) The Soil Conservation Service will provide construction 
elevations for a $2000.00 value. 

3 ) A f e nee c r-: : r 2. C ~ 0 r- .".. i. 11 dig all po s t h.) 1 e sat no cas t , 
$500.00 - $lOG~.OO value. 

4) A local excavating company will provide earth moving 
equipment, and along with Town and Count~ equipment will 
provide in-kind services valued at $10,000.00 - $15,000.00. 

5) Local farmers and ranchers will give $3,000.00 -$4,000.00 
worth of equipment and time for seed bed preparation. 

6) Local assistance in designing the sprinkler system is 
available. 

7) Softball Association will provide $6,000.00 worth of 
fencing, irrigation pipe and building materials. 

8) Civic groups will provide fun~ing for ongoing maintenance 
and operations. 

In addition to our human resources, the availability to the 
community of the state property at a lease price which is 
affordable ($125.00 per jear) is a major reason this project 
is poss'ble. It presents an opportunity to the community 
which would not be ~ffordable if the property had to be 
purchased at market value. 

Upgrading the existing facilities was not chosen as an 
alternative for the following reasons: 

I·; 

A. Groundwat~r at the site of existing softball field in 
Columbus is contaminated with hexavalent chrome. 
Pollutants from a former 1950's chrome processing 
operation, now an EPA superfund site located one-half mile 
northwest of the existing softball fields, have 
contaminated groundwater. The plume of ~ontaminated 
groundwater has spread to the existing softball field 
site. A well located at the site was monitored in January 
1990, and hexavalent chrome levels exceeded the federal 
standards for safe drinking water. This well would have 
been the primary water source for those fields for 
drinking and irrigation. 

B. The existing unimproved location used fer youth baseball 
is located on a small corner of the high school property. 
This property is planned for future school expansion, which 
precludes investing any substantial funds for ball field 
improvements. 

J 



Dear Little League Family: 

Grenn grassy ballfields wilh smooth even infields, shellered 
by shade trees. This is the dream of every family involved 
with youth baseball and softball in Columbus. 

In order to begin making the dream come true, we want to 
raise $20,000. That money would be used to drill a well, 
install a sprinkling system, prepare and seed outfields, 
prepare two infields, and gravel a parking area. Other 
improvements would come at a later time, possibly funded 
through a state grant. 

We have raised over $5,000. 
make the dream a reality. 

We need $15,000. Please help 

Mail your contribution to: (Postage paid envelope provided) 

Columbus Recreation Project 
c/o Columbus Kiwanis Club 
P.O. Box 922 
Columbus, MT 59019 

Larr oehner, President 
Co mbus K~wan s Club 

--~~-- -~--Jo Brown, resident 
Co umbus Chamber of Commerce 

b;. ," . 
Ennis Gera~;nt 
Columbus Youth Baseball 
and Softball 

_~_o.~" ______ _ 
Edward Viig, P sident 

co~ui/ ,07 ts 

Ti~~~;id;nt-
Columbus Jaycees 

Baseball is a major family activity in Columbus. As a famlly 
who is directly involved in Little League, you are aware of 
the importance it plays in your child's spring/summer 
activities. The participation in Columbus is tremendous, 
with 186 kids signing up to play ball in 1990. Mining 
activity has swelled the town's populstion, and we can expect 
the participation to grow. 

Surely every family in Columbus involved in Little League has 
dreamed of green grassy ballfields with smootb, even 
infields. Volunteer workers have done a commendabl~'Job 
making the existing fields playable and comfortable for 
spectators, but the fields are difficult to play on at best. 
Indeed, the terrific interest and participation in baseball, 
despite the field conditions, makes the powerful statement 
that Columbus loves Little League baseball. 

The Columbus Optimists, Jaycees, Chamber of Commerce, and 
Little League, under the sponsorship of the Columbus Kiwanis 
Club, want to make the dream come true of building a 
ballfield complex that Columbus can be proud of. The County 
Planning Office has asaiated in developing a site plan for 
property adjacent to the county fairgrounds. The property is 
available for immediate development. The first phase of the 
plan calls for building two ballfields. The Planning Office 
has applied for grant money to build the complex. However, 
receiving a grant is never a sure thing. A funding decision 
on the grant will not be made until after the state 
legislature meeta io the spring of 1991. Even if successful, 
the money may not be available until 1993. In order to begin 
making the dream come true, we are hoping to raise $20,000. 
That money would be used to drill a well, install a 
sprinkling system, prepare and seed the outfields, prepare 
two infields, and gravel a parking area. Other improvements 
would come at a later time, possibly funded through the 
grant. 

We have currently raised over $5,000. We have also 
constructed a 3300 root walking/Jogging path around the aite 
available for immediate public use. We hope you will 
consider making a donation so that we can raise the other 
$15,000 and make the dream a reality. 
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TESTIMONY FOR FLAXVILLE WELL DNRCLOAN WRITE-OFF 

Good morning ladies and gentlemen. My name is Ray Wittak and 

I am the mayor of Flaxville. 

We are requesting grant funding to write off a loan made to us 

in 1985 for drilling a water well that we can't use due to the 

poor quality of the water. Show sample. The odor and color 

in the water is due to tannins and lignins and it is very 

difficult and costly to treat the water to remove those 

contaminants even though this water meets safe drinking water 

standards just as it is. Pass it around. 

Flaxville has had a reliable water supply for 75 years from 

relatively shallow 50 foot wells. Our water problems began in 

1978 when the health department began requiring water testing 

and our water had nitrate levels just above the safe drinking 

standard. In 1982 we drilled a 450 foot well - it couldn't be 

used due to high levels of iron, manganese, sulfate and dissolved 

solids. In 1983 we applied for grants and loans and drilled a 

well to 675 feet which produced this dark water. In 1985 we 

applied for Block Grant funding to treat the dark water and 

after extensive testing and pilot plant trials the project fell 

through because the construction costs exceeded available funds. 

Prior to reapplying for Block Grant funding in 1989 we asked the 

Bureau of Mines to review all our previous well logs and test 

area wells. Their assessment was that the two deeper wells 

would not provide a reliable water supply and that both the iron 

removal and tannin and lignin removal would be cost prohibitive 

compared to nitrate removal from the shallow wells. So after 

10 years of being manipulated by the State Helath Department 

and spending $ ______________ _ of our own money on these projects 

where we started. We have been awarded we ~ right back 

$226,000 in Block Grant funds and will be building a nitrate 

treatment plant this summer. 
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If you assume an average rate of water use of 10,000 gallons 

per month our current water rates are $18.53 per month. Our 

projected costs for nitrate removal will raise that rate to 

$37.85 per month. Writing off the DNRC loan will help get 

those rates down to a more reasonable level of $33 per month. 

As with other small towns in Eastern Montana we have a continuing 

population decline and a large percentage of elderly and retired 

people. 73 percent of our households are classified as low and 

moderate income. As our population gets smaller there will be 

fewer people to pay the increasing cost for water. At some point 

people will begin moving out just to avoid the high costs for 

water. We currently have 62 water users, projecting our population 

decline to 2015 when the final DNRC loan payment is due, we will 

have 40 users who will each be paying 7.50 per month for the loan 

repayment and have a total water bill of $66.22 per month - that 

is assuming there are no additional costs or inflation. 

Over the years of dealing with our nitrate problem we have 

recieved a great deal of well-intentioned regulatory advice and 

assistance all resulting in considerable expense to us and all 

we have to show for it are two useless holes in the ground and 

a long term debt. It has left the whol~ town disillusioned and 

frustrated with the whole process. Wriung off the Water Development 

Loan would go a long way in improving our attitude and resolving 

some of the injustice in this situation. 

Thank you for your time and we hope you will look favorably on 

our request. 

QtJ£?f(01J5 ? 
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EXHIBIT _ -:2.8 -------
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Ha gAl) tJ.I 'I 

Glendive, for those of you who are not 
~~/~ . 

f . I .' ? -0*-h PltLnnlnr.,. amI lar wi-t:h Cl 

our town, is located on Interstate 90, approximately 40 

mi les from the North Dakota border. The Vel lowstone River 

divides the city proper from the West Glendive area. We 

have active economic development groups with recent 

successes as the Veterans Nursing Home Project and 

Paddlefish Caviar Processing Plant. These successes raise 

the spirits, but they do not replace the lost business 

activity due to the drought and the col lapse of the 

agriculture and oi I industries. 

During the last 10 years in the City of Glendive alone, we 

have lost over 50 businesses and have seen a decl ine in 

population to about 4,800. Throughout Dawson County we have 

had a total population decrease to approximately 9,500. We 

have a long ways to go to establ ish an economic equal ibrium. 

Aqua-farm is a economic development proposal to 

establ ish new business and new jobs in the Glendive area. 

Many ,of the project benefits such as new career 

opportunities, new capital formation, new tax base, etc. 

wi I I be determined by the avai labi I ity of and the qual ity of 

the water. Cost estimates are also contingent upon the 

volume, qual ity, and depth of the aquifers. Disease control 

and potential profitabi I ity in the Aqua-farm wi I I be greatly 

influenced by the water resources avai lable in Dawson 

County. 

The purpose of the feasibility study is to determine: 

1.) avai labi I ity of water resources; 2.)water quality; 



3.)the avai labi I ity of water geothermo vanes, if any: 

4.)the depth of the located aquifers and; 5.)what is the 

maximum draw down avai lable in these aquifers and how much 

usage wi I I they sustain over a period of time. 

The Dawson County Development Counci I is now in the 

process of studying other, less costly construction and 

water resource techniques in the development of Aqua Farms. 

These processes may include: 

1.) Use of river water with fi Itration system. 

2.) Recycled wei I water so volumes do not have to be so 

large. 

3.> Cheaper construction techniques using steel bin rings 

and pi asti cl i ners. 

4. > 

5. > 

Use of existing bui Idings. 

Phased in development: start smal I 

plant gains profitabi I ity. 

and expand as the 

6.> Adapting the fish species to meet the water qual ity. 

7.> Consultations with engineers and construction methods 

on existing aqua-farms. 

It is probably evident to you, that in the development 

of an aqua-farm, many of the decisions that I ie ahead are 

entirely dependent on the quantity, qual ity, and depth of 

the water resources. We need this information to proceed. 

These fisheries can be housed many different ways once 

1 or 2 of these are in production.' •• h •••• ~ ••• I. b 

• R zl:lj; Fl ..... 'S? • dg ; iii ; J lilaill& i,. 



iI~eee til. e iii pi s:c4usili .... And other 

Ravahli, Flathead, Deer Lodge, Chouteau, and Blaine in the 

great State of Montana could become a vast network of 

aquafarms, smal I or large. 

We have determined a "Needs Assessment" but are now 

looking for technical assistance and "know how" to do this 

project to its ful lest potential and in an orderly fashion. 

State funding would give us a chance to begin. 

As farming is becoming an industry that is having a 

tough time in the market place, things need to change. That 

is why with Aquafarming coming into the region, it could 

become an added income to both farmers and the seafood 

industry. In addition to the demand for the product we can 

also create a demand for some of our locally grown grain for 

use as a feed in the aqua farm. 

Aqua farms may be new to our area but they have been in 

existence for many years in other states that are quite 

simi lar environmentally to Eastern Montana. 

,It wil I be futi Ie for the Dawson County Development 

Counci I to spend hours and hours on the planning and 

development of an Aqua farm if the most basic resource to 

the success of this endeavor is not avai lable in sufficient 

quantity or qual ity. We need this State grant to fund this 

feasibil ity study. We urge your approval so that we can 

proceed in a substaniative manner. We would I ike to use 

Montana water and resources to create and maintain Montana 

jobs. 

-3-
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LOCATION 
IiiIIII 

Distance in highway miles from United States cities: 
:::hicago 1 , n 50 Los Angeles'_--I.1 +1 ;;;J;;48~2~ __ 

.. Jenver 700 San Francisco'_...1.1 +1 .,..40~7!,-__ 
Phoenix 1, 50S Portland'-_--=1'-1.,...;;.o~68..;,..---
Salt LaKe City Z7 0 St; PauUMinn,_' _----=6~6:-::5~· __ 
Seattle . 99 8 Spokane'-___ 8::.;0~0~ __ .. 
Distance in highway miles from Canadian cities: 
Calgary 731 Saskatoonl....-__ .:;.37.:,..:1::...-__ 

. Edmonton 917 vancouver __ .;::.l..l..' ;;.14~2~ __ 
~egina 250 Winnepeg _____ .;;.5..;..6.:;.3 __ 

POPULATION 

1970 1910 1990 

III 
City 7,085 5,978 4,764 ** 
County 12,314 11,805 9,459 ** 

. "1990 Census - Preliminary figures) 
III-

DAWSON County 

"Age: 18-24 25-44 4s.64 

Male 979 1 2 868 647 

Female 894 1 1 691 655 

.Total 1.873 3 1 559 1 2 302 

Last Census 1980 (n.ot available for 1990) 

Hour1y wage rates: .. 
Jabntle 

. Laborer 
"Welder 

Meter Reader 
Lineman 

.. Secretary 
Cashier/Clerk 
Engineer 
~1echaDj c 

LABOR 

Min. 

4.50 
12.00 

7.85 
10.90 

6.00 
5.50 

15.00 
11.00 

Ave. Mu. 

rn 9.20 
13.50 15.00 

9.0n 10.30 
13.50 15.50 

7.75 9.50 
7.75 8.05 

17.00 20.00 
11,50 12.75 

19% % of Labor Force Unionized: ____ ~"--____ _ 
Work Stoppages in Past Two Years: ________ _ .. 

DATE '2-. £l. &1] -= 

Ha 'Rg D to 
~or.1 (UnCI- P!fLn(\n,( 

GLENDIVB DAWSON 
Name of Community County 
State Certified: :a yes 0 no 

Date Compiled November 1990 

County Labor Data 
Labor Force. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 t 130 
Unemployed .............. " .". . . . ...... 152 
Unemployed as % of Labor Force. . . . .. . . . 3~ 

Total Employment . . . . . . . . . . . . . . . . . . . . . . . 5 , 282 
Agricultural Employment ................ 423 
Non-agricultural Employment. . . . . . . . .. . . . 4,859 

8 (] 990 annual average from Montana Department of Labor 
(year) . 

TRANSPORTATION SERVICES 

Motor Carrier 

Highway bus service available: ex yes 0 no 
Number highways serving city: Federal~ State_2_ 
City within 1-mile of interstate highway interchange: 

00 yes 0 no 
Name(s) of nearest interstate' __ IJ...:-::..,.9OL::4L-_____ _ 

Distance to nearest interstate interchange' one (1) miles 

Motor freight carriers serving community: 
Interstate carriers' Mj dwest Motor Express Inc. 
Intrastate carriers' Bob' 5 Pi cJo lp & Del i very 

TIme in transit for car10ad or truckload lots to: 
Days by 

City RaIlroad 

Chicago 3 
Phoenix 8 
Denver 3 
Salt Lake City 6 
Los Angeles 8 
Minneapolis 2 

Seattle 4 

Portland 4 

San Francisco 7 
Spokane 3 

CANADA 
Calgary c 

oJ 

Edmonton 6 
Regina 6 
Saskatoon 7 
Vancouver I:. 

Wlnnepeg ~ 

Days by 

Motor Freight 

3-4 
4-5 
3-4 
4 
4-5 
1 
2 
2 
4-5 
2 

~-4 

4-5 
1 
2 

2-3 



:omplete pamphlets are available at the Montana Historical Society, 225 N. 
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INCREASE YOUR PROFIT 
BY USING WASTE HEAT 

BUSINESS 
OPPORTUNITIES 

IN 
AQUACULTURE 

. -.. ---.. -~ :JL:. fl. 
;::. R I) . L(_.~ . .. 

J--C1~} ;Carly ___ P/{u70,.h 

'f 

FISI-I 

FARMING 

OPPORTUNITIE~, 

IN 

NORTH DAKOT}~ 
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SCOPE OF WORK ADDENDUM 

Addendum #260 

Preliminary work with intent to establish an Aquaculture Ven­
ture for Da~son county Montana. 

1. On Si-te evaluation including water analysis. 

2. Pre-engineering design, including line drawings of sys­
tem and estimated costs. 

3. Pre-design of processing facility large enougn to accom­
modate the designed system with plans for enlargement. 

4. Prelixninarymarketing study with intent to define avail­
able markets for direct sales of facility fish. 

5. Financial proforma necessary for submission to banking 
and financial groups, including costs of system, expenses 
over a 3 y~ar period including revenues with and without pro­
cessing facility. 

6. 

7. 
f,low 
tem. 

Estimated study period will be 120 days. 

The purpose is to establish size, cost an~lysis and cash 
proforma for an intensive family farm aquac~lture sys-

8. Define possible impact and jobs potential within the 
community. 
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AQUACULTURE INDUSTRY 

In recent years, th~re bas been considerable publio interest 
in the rapidly growing aquaculture industry. Aquaculture is 
broadly defined as the farming and husbandry of freshwater 
and marine organisms by private industry for commercial pur­
poses or by public agencies for augmenting natural stocks. 

On a world scale, aquaculture presently acoounts for 15% of 
total fisheries product supply or 22 billion pounds annually. 
The aquaculture production projection for the year 2000 is 
200 billion pounds per year. 

Aquaculture is slated to be one of the greatest growth indus­
tries in the united states within the next ten years. The 
consumption of seafood products in the United states alone is 
nearly 4 billion pounds per year - almost 11 million pounds 
per day1 Total u.s. aquaculture production is over 200 mil­
lion pounds per year. By the year 2000, production is ex­
peoted to reach 1.2 billion pounds per year. It is no wonder 
that many have searched and still continue to search for 
knowledge and answers in the rush to be part of the ground 
floor growth of this e~citin9 new industry. 

I~TENSIVE CLOSED CYCLE CULTUR~ 

The major goal of closed cycle culture is to maximize the 
amount of fish grown in a specific area of water while con­
trolling all aspects of the environment. For instance, a 
properly designed and operated system using a freshwater re­
placement rate of 5 - 10% per day can produce approximately 1 
pound of fish per gallon of water. Even with large quanti­
ties of fresh water available, costs to pump, heat, treat 
bacteria and remove metabolic wastes can be cost effective. 

The economics of high density farming is to minimize the 
costs per pound of raiSing the fish. Operating costs are 
controlled, harvesting is more economical, and market demand 
can be met in a more timely manner. The result is greater 
profit. start-up costs for this type of business are higher 
but the profitability is greatly increased and the pay back 
time of the return on investment is shorter. 

1 
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CLOSED CYCLE INTENSIVE AQUACULTURE FACILITY 

50,000 POUND PRODUCTION ANNUALLY 

P.09 

Closed cycle intensive aquaculture has been developed over 
the last ten years. This system has several ~dvantages over 
other alternative fish production in its abil~ty to control 
all aspects of the environment. Several costly problems such 
as predation, and contamination can be virtually eliminated. 
In cold climates, closed cycle intensive systems enable a 
producer to, control water temperature as well, thus allowing 
producers to raise more profitable warm water species such as 
tilapia and striped bass. 

Intensive aquaculture is quite adaptable to varied sizes, 
species, and levels Qf expertise, dependent upon the expecta­
tions of the people involved. Keeton Fisheries Consultants 
has developed a 50,000 pound per year unit. This is a com­
fortable size to provide a livelihood or an add on crop for a 
family owned f$rm. The intention of this unit is to provide 
an environment adequate for the production of tilapia in a 
system that can be managed with a limited amount of training 
at a cost in line with production expectations. It is as­
sumed this unit will be included on an existing site or new 
building to accommodate the culture unit. Therefore, costs 
included here are for the facility only. costs for build­
ings, land, w~ter, or utility hook-up are not included. Fur­
ther, no expenses are included for l~bor or insurance since 
it is assumed this would already be in place. 

The Closed Cycle System designed here is for year round pro­
d~ction of 50,000 pounds of tilapia. Production would be in­
tegrated with fingerlings being introduced on a monthly basis 
as well as weekly harvests. Ideally, integrated production 
would provide 4,167 pounds for sale per month. At a sale 
price of $1.30 per pound this production could generate a 
gross revenue of $5,417.10 monthly. 

CLOSED CYCLE INTENSIVE AQUACULTURE 

ON THE SMALL SCALE 

Interest has developed in fish production for the family farm 

2 



FEB- 7-91 THU 11:23 KEETON FISHERIES P.1121 

or ~lt\all producer. Catfish farming in such sta'tes as 
Mississippi and Louisiana have enabled many agricultural 
families to thrive in areas long tied to financially de­
pressed crops. Currently, these southern growers have 
Qiversified into crayfish, red drum, striped bass, tilapia, 
and tropical fish. 

"The record Christmas free~e of 1989 caused millions of dol­
lars in damage to aquaculture interests across the Gulf Coast 
area, particularly to pond rai~ed redfish, crawfish, and 
Florida tropioal t:ish, according to a Water Farming Journal 
survey.tf This article goes on to say Florida tropical fish 
farmers lost as much as 75% of their stook to this cold snap 
and a weeks inability to harvest catfish in Mississippi as­
sociated with the cold caused processors lost production on 5 
million pounds. Intensive Systems would have enabled these 
same growers to protect their crops from such losses. 

Intensive closed cyole enables the agriCUltural community in 
Northern states to compete successfully with these southern 
producers. Because of the efficiency of intensive production 
limited labor is involved compared to pond production, har­
vests can be conducted in a smooth simple operation compared 
to pond harvest conducted with nets, vacuumes, and extensive 
labor. Intensive growers can withhold feed prior to harvest 
insuring tast~ is not affected by feed components. Further, 
weather adver~ely affeots pond growers with cold snaps, and 
droughts as the very least. Intensive systems oontinue to 
produce through snow and sleet as long as the power is avail­
able. Most important, intensive growers can control the 
quantity, quality and taste of the end produce. 

The producer can prediot approximate harvest and deliver a 
specified ~mount of the product on a contractual basis by 
s~pplyin9 a specified number of pound$ per week on a year 
round basi$. An individual can control the size of its prod­
uct for specialty markets by delaying part of the harvest and 
rearing to a specific weight. Through controlled harvesting 
and deliver. a fresher product than ocean harvested fish qual­
ity of this crop oan also be assured. 

FACILITY DESCRIPTION 

THE BUILDING 

The system has been designed to be housed in an insulated 

3 
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building 40 feet by 100 feet. This system can be adapted to 
farm buildings of similar design already present. 

Inside the building the culture system includes several com­
ponents; raQ~ways for fish production, water heating and de­
livery, the filtration system, ammonia r~~oval, oxygen 
supplementation. The fish raceways of concrete construction 
are the most economical and quite satisfactory when combined 
with a coating of specialized epoxy paint or gelcoat through­
out the insiQ~. The raceways are plumbed in such a way as to 
deliver water to the system from above and outlet occurs by 
standpipe facilitating regular backwashing to remove solids 
from the raceways. The water removed from the raceway is 
transported by gravity to the filtration system. 

THE SYSTEM 
(Keeton Fisheries Consultants Proprietary 

Technology) 

The raceway systems are configured in a four stage arrange­
ment of various sizes to accommodate different sized fish for 
integrated production technology. Stage One consi~ts of two 
raceways of 1,680 gallons each, stage Two contains two race­
ways of 3,360 gallons each, Stage Three has two raceways of 
6,720 gallons each and the final Stage Four contains four 
raceways of 6,7~0 gallons each. ~otal tank volume is 50,170 
gallons. 

The filtration system cQnsist of a biological filter, packed 
column, fo~m fractionators and other elements necessary for 
the removal Qf ammonia, nitrogen and proteins for the water 
column. The first stage of filtration removes 90% of solids, 
P04 reduction of 80% and 40% of nitrogen. The second stage 
iqvolveQ a reverse flow fractionation for protein skimming. 

After filtration has been completed water is ozonated. 
ozonation delivers oxygen enriched water as well as destroy­
ing any bacteria left in the water from the raceways or fil­
tration process. In addition to the ozone treatment, each 
raceway is aerated using specialized ozone ~esistant tubing 
and airstones throughout. 

Total water flow rate to the combined raceways is 350GPM with 
4 each 3 feet and 8 feet RBC's for ammonia removal. Total 
air provided to the system is 88-100 cubic feet per minute. 
Heat for the system can be provided by coal fired boiler, 

4 
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propane or natural gas depending upon client needs. 

In addit!on tQ the elements required for a closed cycle sys­
tem some backup equipment is necessary. Most impQ~tant 1s 
the availability of a generator to power the system in the 
event of power outages. A system able to provide oxygen to 
production tanks for several hours at a time will be able to 
avoid large scale mortality. 

5 
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MARKETS 

The popularity of Tilapia continues to increase everywhere it 
is introduced. Demand outreaches production geometrically. 
The ~ajor interest for Tilapia is on both the east and west 
coasts, wttn. product request for fresh not frozen fish 
shipped by air. Fish can be dressed for several markets, 
whole, whole heads on, whole gutted, whole heads off, fillets 
etc. With access to an airport, growers from anywhere in the 
united st~tes can market their products in large population 
centers. Ther~fore, fish grown in The Midwest or Far west 
may be sold in Minneapolis, Chicago,New York, Los Angeles, 
etc. 

Large processing plants are being considered in North Dakota, 
wyoming, and Colorado. All have designs to address the needs 
of the small producers in their areas. The plan is to accom­
modate small growers without the time or ability to market 
their own fish nationally. With the presence of such large 
scale processing top dollar can be demanded by the growers in 
the area. Growers in areas without plans for large scale pro­
cessing facilities could combine in cooperatives for such ad­
vantages as processing, delivery, bulk feed purchases etc. 

TILAPIA, FISH OF CHOICE 

FOR 

CLOSED CYCLE INTENSIVE ~QUACOLTURE 

Tilapia was originally termed the miracle fish by Christian 
scholars who trace its origins to the Sea of Galilee and the 
~iracle of the lQaves and fishes. st. Peter's Tilapia, some­
times called saint Peters Fish, African Perch or "Sunshine 
Snapper (R) is a member of the Chichilidae family and related 
to the ~erican sunfish. 

Recent developments have revitalized this miracle fish into a 
modern day wonder. Hybridization has created a fish which 
can not only be economically grown in large numbers under 
controlled environmental conditions, but a fish which de­
lights the pallets of the most discriminating. 

TASTE, SIZE, AND NUTRITIONAL CONTENT 

8 
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It has been known for many years that the flesh of the 
tilapia can be superb; some chef's have comp~red it to the 
finest turbot from the North Sea. The tilapia yields a firm 
white meat which is not oily and has virtually no fishy smell 
or tastes. In blind taste test~, tilapia ha~ won out over 
trout anQ c~tf~sn. Visitors to the Epcot center are served 
tilapia with a dill sauce and this fish routinely sells out 
accounting for up to 15% of one restaurant's lunch sales. In 
Hawaii, farmed tilapia is so highly regardeQ that it is 
serves as aashimi in Japanese restaurants. 

To achieve tilapia's distinct taste, it must be grown in 
good, clean, warm water and fed a controlled diet to produce 
the fine textured white flesh with few intramuscular bones. 
Intensive Closed Cycle Facilities are an ideal setting for 
this remarkable fish. 

9 
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An ancient science practiced by many 
major civilizations, aquaculture today 
produces more than 2,000 different 
species of plants and animals in fresh and 
salt waters around the world. 

U.S. aquaculture production has dramati­
cally expanded in the past 10 years with 
pond-raised catfish in the Southeast, cage­
raised coho salmon in the Pacific North­
west, pen-raised Atlantic salmon in the 
Northeast, and farm-raised crawfish in 
Louisiana and Texas. Freshwater trout 
dominate the aquatic production of several 
States, while ornamental fish, plants, and 
algae abound in others. Emerging species 
with commercial potential include hybrid 
striped bass, redfish, yellow perch, and 
hybrids of trout and salmon. 

During the last few years, harvests from 
capture-fisheries have reached a stable 
level. At the same time, however. con­
sumer demand for both seafood and 
freshwater products has continued to 
increase. Per capita consumption has 
increased over 25 percent in the past 6 
years. 

Low-fat product 

U.S. consumers are becoming increasingly 
• aware of the advantages of aquaculture 

products. Trends in seafood consumption, 
fueled by concern for a contamination-free. 
low-fat product. suggest a steady annual 

.. increase in demand for several years to 
come. 

.. Imports. many utilizing expensive air 
freight transportation, represent 46 percent 
of the U.S. seafood consumption in 
pounds and 82 percent in U.S. consumer 

iii dollars. Recent successful introductions of 
South American shrimp and Norwegian 
salmon prove the profitability of good­
quality seafood. 

III 

Like traditional farming, aquaculture 
requires hard work. pride in the best 

• product possible. and marketing knowhow 
to generate an acceptable return. Products 

.. 

Aquaculture 

are sold whole. processed, and value­
added. Markets may be found locally, 
regionally. and internationally. Growers 
can market aquaculture crops as bait, 
ornamentals. pets. or stockers; specimen 
water plants; environmental grasses, and 
by-products: feed, fish oils. and fertilizers. 

Water experience needed 

Small-scale aquaculture is limited less by a 
lack of information than by farmers with 

. experience working with water crops. 
There are many parallels with more 
traditional farming products. For example, 
problems of quality, shelf-life, and market 
development are similar to those for any 
perishable farm product. 

Inspection of seafood processing is not yet 
federally mandated but Congress has 
seriously considered enabling legislation. 
Legislation, if approved, would have a 
direct impact on marketing processed 
aquaculture products. 

One factor complicating aquacultural 
development is that mandated authorities 
of numerous State and Federal agencies 
may overlap and cause conflicts. 

Information sources 

Aquaculture specialist James W. Avault, 
Jr. (Louisiana State University, Baton 
Rouge, LA 70803), emphasizes that 
getting answers to problem questions is 
essential for successful aquaculture. His 
December 1989 article in Aquaculture 
Magazine lists many information sources. 

There are a number of multispecies book 
sources, a list of which is available from 
the U.S. Department of Agriculture's 
(USDA) National Agricultural Library, with 
its AGRICOLA computer database and 
Aquaculture Information Center (NAL, 
Beltsville, MD 20705). 

Federal sources 

The USDA, lead agency in coordinating 
aquaculture development, also has these 
information sources: the Extension Service 
(Washington, DC 20250), the Cooperative 
State Research Service (CSRS) Office of 
Aquaculture (Aerospace Building, Suite 
342, Washington, DC 20250-2200), the 
Soil Conservation Service (SCS, Washing­
ton, DC 20250) and federally supported 
Extension and research projects at 1890 
and 1862 State land-grant colleges and 
universities. 

Specific information about these and many 
more contacts also can be found in the 
"Directory of Small-Scale Agriculture" 
(Superintendent of Documents, United 
States Government Printing Office, 
Washington, DC 204021$5.50 per copy). 

Several other Federal agencies also are 
involved in aquaculture. The U.S. Depart­
ment of the Interior's Fish and Wildlife 
Service (USFWS) may help with questions 
on hatchery management, fish biology, 
disease control, and reservoir manage­
ment. 

The U.S. Department of Commerce's 
National Marine Fisheries Service (NMFS, 
1335 East-West Highway, Silver Spring, 
MD 20910) focuses on saltwater fish, 
shrimp, oyster, and other shellfish species. 

Also within the Department of Commerce 
is the Office of Sea Grants, administered 
by the National Oceanic and Atmospheric 
Administration (NOAA, Rockville, MD 
20805) to support research. 

The Environmental Protection Agency 
(EPA, Waterside Mall, Washington, DC 
20460) monitors the impact of aquaculture 
practices on surface and ground water. 

The Food and Drug Administration (FDA, 
5600 Fishers Land, Rockville, MD 20852) 
regulates pest control materials, food 
additives, and processing practices . 
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cbld'~ plav. \lI'hde no one has acruail~' S(:~n :t ,::cl"\e !pour 
VIsibIlity and all). they are claImed to be acle co pal"\cake 
them~lvcs into footprints on pond b<)(toms In order to 
lvoid capture. So, if you plan on growing til apIa. you 
.hould design iI system dlilt can be drained. preferably into 
a concrete sump where collt'Ction will be rcl~tivcly easy. 

At present there arc not very many commercial supplic:n 
of tilapia. Those known to me are listed below. along wirh 
the speOcs and sizes they can supply. Breeding pairs of 
va~ious .spC'CiCS can often. be obtained by con""cing 
UnlvenltlCS where research IS being done. .,;: ~ 

I 
~.'.J I 

"b~ ~\S' ·~O j 
c~!t< 

SUPPUER f1SH AVAILABLE 

Fin~rlinp: Jack Oequirw T. GllreG 

SouchCTft Fish CulcurlSu 
POI( Office 80" lSI 
L-sbu .... florida 32748 
(904) 787·1360 

;;l~) n /~ £XH\811-g:(t:q i1 
iJ~irE ee.C~~ O'V'id DunlC'lh. 

Santft Cooper 
22) N. uw Oak Driw 
Monca Corner. SC 29-461 
(8»)) 899-2121 

Fry and 
finrn-linp: 

~ f! an:;1?;(ifll1';,j 
Knnwy 1.Iu Brood.ock: 
Hi radc AqU.tIC. Inc. 
67 Chryll'ie ScI'ftC 
New York. NY 10002 
(2U) ~s-90lO- " 

Carl MaNey .. '\, All Ii",: 

" 

Verde FWa F.nn 
Po. 0t5a Boa 706 . 
c.np ycrdc. AI. 86322 / 
(602) 567·)753 . 

Uo.R.a, .•. ." 
f"1Ih~~ho 
Suhl.1daho 83)16 
(208) 54~S 

Fin,erlinp: 

Mib Sipr Fry: 
Nlnlral S,.,ml. Inc. 
Rourc I. Boll 3 L9 
Palmftto. florida 33561 
(81l) 72208911 

ErwIn Younc 
8mtor Producn. Inc. 
Pa. OIIiec Boll 1052 
AI."..,... CA 81101 
(l03) S89-30lZ 

Fry: -

Brood.:ock: 

All II loCI: 

Current Research 

T._ 

T. flllii 
T.-o1CII 

T. flilii 
T. IIIOUGlllbic4 

T. 1II01I4Iftbiar9 X 
T. "--,,,eS 
":*'leis 
95· 1t1(" male. 
~OIOr and im· 

pt'OWd bod, 
shape v.rietles 
,vail.ble. 

T. ""'-'" 9 X 
T._boc.d 
lDoft¥CftCd (95 • 
I~ male) hybricb.. 

T.-otea 
T.~ 

T._ 
T. ,,,lDnc:a 

-v 

Because of the interest in tilapia u • culNre animal. a 
toad deal o( practical renrch is lOine on in the United 
Scates. HoweYft. it is ncx feasible to review even a fraCtion 
of the project'S, so 1 have lumped them into major group· 
inp. The first of these are studies on nutrition. Because the 

I 
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T~i.a tiUii. All the 
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can !UK farmers hav 
tinue to call them all . 
all members of the: It' 
ni:.ed name, ti!apia. 

The tilapias are, for 
look pretty much rt. 
niches. Some grue c 
aquatic vegetation, $C 

eat just about anyrhir 
are e:xtrpnely hardy 
those who work witr, 
one is to run over it ". 
conditions that woui 
low incidence of disc:a 
of facilities, from Ka; 
smute:) to raceways (: 
side ditches (in Indor 

TILAPfA AUREA """"'* 
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./' (86°F). Lo¥f.ct lethal tempc:nnna vary bctwe-en 9· and 
lS·C (48- and 59-F). The implications are obvious-in the 
cominental United Scates. [hoc: fish can be grown out­
doors year round o~ly in the deep south or in situations 
where there is a supply of supplememal industtial. solar. or 
geothennal heat. All these options are being pursued ae 
pre5ent. In Idaho and ColoUdo sevenl species are bein& 
grown if.l water from gC?ch~yells. Power ~iJ. 
chafiCS are ~n& wed as @cure sites in 5CV;:tt: ns. 
In Alabama. Texas. Mississippi. Ao~ Ari:ona .. snd 
California. ei1ap~ are being rWed in ponds ~ One 
of the Arizona operations uses a solar hC*tinc system to 
mainta,~atc temperature thrOU'ih the wincer. 

Perhap$ the most difficult problem associated with 
tilapia culture is repnxluctio'1., The esa.ence oflhe matter is 
dm they are sexually preccxl~s and can beiin to repro­
duce at less than one-quarter pound (100 'ir'ams). If un­
manqed, they wiU yield pondS full of fish too small to 
market. The females don't eat .... hile carryinc east and 
consequently I\'OW vr:ry little (even when noc involved 
with uproductive ~ales tend to if'OW at only a 
fraction of the rat males . 

8ecawc thiS is such an important question in regard to 
tilapia culture. a Ifeat deal of work hu been done,IooKin& 
for solutions. Several possibilities have surfac.ed and are 
discussed briefly bdow. . 

~ a. Hybrid Cf'OIICI. Some of the apecia, .... hen aoued, 
produce brood.a with distorted teX ratios. lnatm of 1: 1 
'ratios of males and females. they produce predominantlv. 
or in some cues. all, maw='. To date the mosc com­
monly produced hybrids are thlt offspring of TiUt,piA 
mouambial females X Tilapia harnanIm males and TilD:pi4 
"ilocial females X Tilapia homonan males. The difficulty 

HYBRID TILAPJA - F. P"OCC'I'I:" of Til • .,.. _bic./rtMJ, X Til.p. 
f-w:,.,nort.un wwdor. "'-•• , '-,......-t ..... ~ .. .,.. 

....... --;,-""";" "~6."" 

u~hOt U (ha;'~~e fish Wid YIClu .1'('-'fi .... _. ~"'~-
100 pcn:ent male, while others WlII yield broods rha~ ;.re 
predominantly male. but concain some females. Scabli!n· 
ment of good breeding scocks. chen. is no mean feac. At 
rhe pr~nc time. there are commercial quantlcies of fry 
available; suppliers :arc listed later in this article. If stod:s 
of 100 percent male hybrids arc available, the over' 
re"?roouCtion qucscion is solved. If hybrid fry with some 
females (or (or chac marter. any of the nonnal species) are 
what is available. chere are the following options. 

b. Precbtor s(ockinl. Predator tish can be $fodc.ed 
wieh che tilapia in order to consume fry. The trick with 
this strategy is co stock predators in such a way chat they 
don't C2t the cash crop. The best mechod developed S(I far 
is to stock with a small predator--one that is tOO small to 
fed on the tilapia once they grow past the fry $fage. The 
most promising candidate ~s co be the freshwater Jade 
C'lemp$CY· 

~Hormone treatments. Worle earned out ae 5C'veral 
universities (Auburn .. T~as A&.M. and the University of 
Oklahoma. foremost amoniffi'em in the United ~:aces) 
has 160wn that if til apia fry arc ~ to minute 
amountS of and~imak hormones) within a few days 
of abandQ.ni"i t e mot cr's mouth, csaentiaUy 100 peT'cent 
. males will result. While the technique must be carefully 
done (there is a rdarivdy brid' rime when the fl'Y are 
sWceprible to the honnone r:rear:mend and is just 'bqin­
nin& to be w.ed on a commercial $O.\e. it does hold pro­
mix. 

CACE CUL nJRE -f T. turn • A"lNm UniwnitT. 
""'- _ to """" ... u ... __ • I 

d. Cace cultuM,. If tilapia are hou5ed in m(:'Sh cag~ I 

with no surfaces upon which to deposit eggs 'Iod mtlt. 
reproouaion is eff'ectivdy intCtT\Jpted. II 

e. Hich den.iry acodtinC. tn situations where .... ater 
quality can be maintained (e.I., raceways). the fish can bel" I 

stocked at hi&h dmsities, and at chose demitiC$ reproduCd 
tion $CCTTU co be inhibited. 

So there are a variety of ways around the reproducrt~I' 
question, each with its own $et of pluses and ",Inu~e~.. I 

most in$fances. a combination will probably be: the- ~. 
bet. 

-----....... _- -_ ..... , ................... __ ." ................. ---................... -................ --... -..... , ............ ~ ..... . 
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In or Fish: .... 

Big Catc~ 
Or Big Snag? 

The eighties produced a barrage of alterna­
tive crops to boost farm income. Some 
worked; many didn't. But one idea that 

continually bobs to the surface is indoor fish 
farming. And although it hasn't proven itself a 
solid investment yet, it continues to draw inter­
est in the Midwest - from both farmers and 
researchers . 

"Aquaculture is becoming more than just a 
fad, " says Ron Rosati, associate professor of ag 
mechanization Jrld aquaculture at !lIinois State 
University. There's been great interest in the 
program, now in its fourth year at the Normal •.. 
IL, facility. Enrollment has been high in past 
seminars, and this year the university will offer 
its first aquaculture course for credit, he reports. 

Similar programs are already in place at Iowa 
State University, University of Minnesota, Uni­
versity of Wisconsin, Cornell University and 
several community colleges and technical 
schools around the Midwest. And although 
some of this research involves outdoor ponds, 
the bulle of the stuc:lies deal with the indoor alter­
native - water-recycling fish fanning. Set up 
much like a big aquarium, the system contin­
ually filters water and circulates it back to the 
tank. 

• 'The potential for indoor fish production is 
immense, ': says Steve Waite, a former Univer­
sity of lllinois biologist who now heads his own 
aquaculQR consulting firm and is president of 
the I1linois Aquaculture Industry Association. 
"We have a much higher volume per unit of 
space than with ou~oor ponds. With indoor 
production we are it1tng along when we raise 
100,00> lbs. per acre per year. In contrast, out­
door ponds in the South do well to produce 
S,@ to 6,<XXllbs. per acre. 

"With indoor production, we control water 
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The Jury is still ouf on whether this 0 

makeshift northern version of fish 
farming will land a big catch for 
Midwestern farmers or turn out to 
be an unrealistic sinker. 

temperature and thus there's no slowdown in 
growth due to We3ther. We can schedule output 
just as they do in th~ poUltry industry, " he says. 

Searching for a S)"stem 
The problem is that the industry is still in its 

infancy, Waite says. And there's no definitive 
way to set up an indoor system. There are, how­
ever, some basic necessary components. 

"It's much the same as traditional livestock 
systems," he says. You need housing (in this 
case a tank or container), food and oxygen. and 
a good waste management system. The last is 
essential in maintaining water quality . 

"1 try to work with the individual to use as 
much of his existing facilities and equipment as 
possible," he says. "When it comes to heating 
the water, for example, we've used wood, LP 

: gas, natural gas or electricity - whatever is 
cheapest. TIe!: , s nothing magical about senin& 
up a good ~tem - it's mostly just common 
sense/' 

Waite sees the greatest fish production poten­
tial in areas where barns, which formerly 
housed cattle, hogs, or chicken, are now stand­
ing empty. 

Rosati agrees, "You really can be creative in 
assembling a system and farmers are generally 
good at that." Bulk tanks or even old manure 
pits can be used for the fish if they're cleaned 
and sealed, he adds. 

The biggest drawback of indoor systems is 
the lack of an efficient yet affordable waste fil­
tering system. Rosati says that after four years of 
experimentation. he and fellow researchers 
have settled on a rather expensive but fairly effi­
cient two-filter sYStem for the four 6,@-gal. 
tanks they operaie .. The first filter, a biofilter. 
dissolves ammonia waste and consumes no 



water, while the second filter removes particle 
waste. "The only problem we're having is that 
the panicle filter consumes a lot of water -
about 200 gallon ~r day, " he says. 

"When we bought the complete filter sys­
tem, we were told it was a turnkey operation. 
But it didn'{ work as well as we had hoped it 
would so we-started modifying it, .. Rosati says, 
adding that "the perfect filter" has yet to be 
developed. 

Cost of equipment 
Cost of equipment and heating are the next 

most limiting factors of startUp. A brand new 
24,OOO-gal. ~ystem. like the one at Illinois 
State, would cost just over $100,000 to con­
struct from scratch. including the cost of land, 
building and utilities. says Rosati. "Our figure 
is rather unrealistic because no farmer is going 
to start from scratch ... 

But if you own the l:md and have an unused 
building sitting on it, you can knock $15;000 to 
$17,(0) off that figure. to start. And ifY..Qu have 
some used tanks and pumps, you can subtract 
another few thousand. __ 

The major item you will probably need to _ 
purchase is a filtering system, he says. The ISU 
system includes both a particle filter and a bier 
fllter which total about $20,000 for a 12,COO­
gal. capacity system. That's quite a bit bigger 
than most starter systems need. he notes. There 
are smaller, less complicated ftltering systems 

on the market but you should expect to pay 
upwards of $5,000 .. 

Finding financing for aquaculture systems 
still remains the biggest hurdle for the would-be 
fish farmer, says Waite. "Lending instirutions 
don't have any reference points by which to 
judge the stanup and potential of aquaculture 
systems. There's just no data." 

As a result, the chances of getting a bank loan 
are very slim. Although. he adds, II1inois is in 
the process of establishing a loan guarantee prcr 
gram that will guardJltee a lender 85% return jf 
the individual would default. 

Insurance is, of course, a necessi ty, but might 
not be easy to get. As squinnish as bankers are 

(Coflt;nu~d on pag' 96) 

Mldwwtem fish 
farm.,.. .,.. 
counting on new 
speclea like 
til_pia to help 
them n.t big 
protltJ from Indoor 
systems. 

Indoor ay.tema do offer the flulbllfty of making your own com- Buytng III MW equipment may enan longer ,It. but can C08t 
poMnta from exlltlng equlpm.nt like old bulk tanka and empty _ thou .. ndI of dollar&. Slx-th~Jon _In .... ~MI tanka 
bulldlngL like thla cost 17,000. 
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(C ontinu~d from pag~ 93) 
over the lack of information available about fish 
farming techniques and profitability. insurc11ce 
companies are often unsure of the type of cover­
age needed or are unwilling to provide coverage 
for the producer just starting ou!. Rosati says 
your best bet is to try to purchase property and 
liability insurance for the value of the complete 
system. like you would for a farrowing unit. 

What type of fISh? 
If all the preceding problems can be solved. 

the remaining challenges are gening your fish to 
do well, arranging for processing and identify­
ing a market. Critical [0 all of it is choosing the 
right type of fish. 

Waite says fish convert feed bener than any 
other "livestock:' and among fish species. the 
tilapia is one of the most efficient A tasty fish, 

native to Africa, it gains lIb. for each 1.21bs. of 
feed. "As a rule of thumb. beef cattle convert at 
a 6 to I ratio. swine at 3 to I. poultry at 2 to I, 
and carfish at 1.75 to 1." he says. "At 1.2 to I. 
tilapia convert about as efficiently as it's biolo­
gically possible to do." 

Other fish with promising potential are 
hybrid striped bass. perch, sauger and crayfish. 
Game fish like walleye and musJcie may be in 
demand. but just don't do as well in indoor sys­
tems because they don '[ accept artificial food 
weB. says Roy Heidinger. director of tisheries, 
Southern illinois University. 

"Tilapia are probably your best bet," he 
says. "They feed well on artificial food. tolerate 
low oxygen and higher ammortia levels in the 
water and produce a good meat." 

But because there are so many technicai 
things to learn as you go, Waite. along with 

....--____________________ ---, other experts. advocates a go-slow approach. 

Where To Find Fish Facts . 
If you're interested in finding more fish facts. a trip to your local 
library or bookstore is the best place to start. Periodicals like Aqua­
culture Magazine and Progressive Fish Culturist can provide you 
with up-to-date infonnation on industry technology and available 
equipment. 

From there you may want to try a university or corrununity col­
lege near you. Many offer classes and seminars on aquaculture, 
covering both the fInancing and management needs of pond and 
indoor systems. They may also have an extension specialist in aqua­
ewture on staff to answer your questions, or at least point you in the 
right direction. We've compiled this list to aid you in your search. 
~ , 
CorDeD University 
william Youngs 
Dept. of Nattnl R.esources 
I~NYl4853 
fI17f2jS-5469 «circle 228. 

DJIDoiI State University 
Ron Rosati 
Dept. of Agriculture 
150 Turner Hall 
Normal, n. 61761 
309/438-5654 or circle 229. 

Iowa State University 
Bob SllItllni::rfeld 
Dept. of Animal Ecology 
Ames, IA SOO 11 
5J5I294-6107 or cilde 230. 

Michipn State University 
DonGarfing 
Dept. of FlSh and Wild Life 
9A Natural Resources 
East Lansing. MI 48824 
5171353-1989 or circle 231. 

"A farmer getting into fish farming may want to 
start with 100.000 gallons of capacity, whereas 
we recommend something like 2.000 gallons." 
he says, "You probably won't make a lot of 
money with a small system. but you can put 
tangible value on learning and the experience 
you gam, You also won't lose your shirt, .. 

Waite says indoor fish production won't be 
the salvation of a farm operation that's in finan­
cial trouble. But it could be a viable additional 
enterprise where good management, workable 
facilities and adequate start-up capital are avail­
able, he says. "Livestock farmers may be best 
suited because they have a feel for animals and 
may have unused buildings, but it's certainly 
not restricted to them." 

Waite is also optimistic about the profit 
potential for indoor systems. "Farmers 
shouldn't go into this with a major invesonent. 
but after the first year. they could be getting S8,-
000 to $12,000 out of what had been an empty 
building. " 

Others, like Don Garling, extension aquacul­
ture specialist at Michigan State University. 
argue that indoor recycling systems are still not 
economically feasible. "That doesn't mean 

Unfnnity oC MinnesoQ University oC Wisconsin they won't be feasible someday, maybe even in 
Dave I..andkamcr Tcny Kayes the next five to ten years. 
Dept. of FlSh and Wild Life Dept of Food Science •• If someone is interested in learning about 
138 Hodson Hall 1605 Linden Dr. fish farming on an experimental basis. that's 
1980 Folwell Ave. Madison, WI 537~IS65 great. ButI'd try to steer them away from think-
St Pml. MN 55108 6081262-1242 or circle 233. be b' maki 

L 6_12l_6_24-_2_72_0_or_circ_le_23_2. _____________ --' :e~!:s going to a Ig money- ng ver:: 
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Trout, . catfish, carp 
Fann grows fish,. for fun and 
money in power plant ponds 
Associated Press '. 

STANTON, N.D. - A whale of a 
business is taking shape in the shad­
ows of a power plant 
: The Missouri River Trout Ranch 
expects to raise and market 350,000 

. pounds of rainbow trout a year at a 
fish farm on the grounds of Basin 
Electric Cooperative's Leland Olds 
.Station,· said company President' 
'Terry Ernst 
: The company also is looking into 
:raising minnows, catfish for food or 
-river stocking, and carp, Ernst said. 
: The farm now is raising 250,000 
Tainbow trout in temperature-con­
'trolled ponds at the power plant and 
at a hatchery up river from Stanton. 
. Three natural ponds also are being 
:used, and another 11 will be added 
·this fall. . . 
: "We can keep digging ponds and 
just keep right on rolling," Ernst 
. said 
: The power plant provides a supply 
of warm water that is mixed with 
river water to keep the ponds' tem­
perature between 58 and 60 degrees. 
Fish grow better in warm water. 

Sales have been limited so far be­
cause the cleaning and packaging 
has been done by hand But a pro­
cessing plant under construction 

near Basin Electric's property Will 
house machinery that can clean one 
fish every 10 seconds. 

The new plant is expected to be 
operating within a month. 

Super Valu and Cloverdale have 
been supplying grocery stores with 
the fish during an introductory pe­
riod. 

Ernst doesn't see marketing as a 
problem. 

"There have been a lot of people 
calling me. rm not out there 
pressing the issue because I have 
nothing to sell. I don't have a 
facility," he said. 

North Dakotans could buy 2,000 
pounds of trout a week because fish 
is becoming more popular due to its 
health and environmental 
advantages, Ernst said. 

"They're dumping more stuff in 
the . rivers or' in the lakes and 
oceans," he said "The timing is 
great" 

North Dakotans spend more than 
$200,000 a year on minnows for bait, 
most of which comes from Minne­
sota. 

"There's· no reason that couldn't 
be done in the state, " Ernst said. 

Raising specialty fish and carp also 
h~~~ ~ibilities, he said. ~ 
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Willows spend week on fish farm 
Illinois operation similar to what is being considered for Binford 

On the job training is difficult to 
come by when one is attempting to 
become an entrepreneur in a new 
or unusual business, but Mark and 
Nicki Willows got a chance to 
learn the ropes first hand when 
they were invited for a week at an 
lllinois fish farm. 

The tilapia operation at Cham­
pagne, IL. is similar in size to the 
one the Willows are planning for 
their fann in rural Binford. 

About 50.000 pounds of fish 
were being produced every six 
months at the facility, which itself 
is fairly new and was in the midst 
of its first harvest. 

The farm was set up inside of 
three soft-walled quonset buildings 
in the shape of a T. The buildings 
were designed for research projects 
in Alaska and were of an air-filled 
double wall construction capable of 
withstanding high winds and 
extremes of temperature. 

"When the wind blew the walls 
would sway but it would have 
taken a lot to push them down," 
said Mark. "Probably as much or 
more than a conventional build­
ing." 

The central building was the 
machine shed which housed the 
mechanical end of the operation. 

In one arm of the T was the 
-low-tech- operation, so named 
because it used air bubbled into the 
water to provide oxygen for the 
fish and the water was filtered by a 
comparatively primitive biological 
filter. 

On the '11igh-tech" side, oxygen 
was supplied by dispersing liquid 
o-xygen into the water which was 
filtered with an ozone system. 

There were eight tanks on each 
side. each being constructed of a 
grain bin ring 21 feet in diameter 
and four feet deep. 

For a full week the Willows fol­
lowed in the footsteps of the crew 
that operated the facility. They 
learned to check water for toxic 
buildups of waste products and to 
keep daily records of everything 
from food intake to oxygen levels. 

"There was really not much bard 
labor," said Willows. "Just man­
agemenL It was time consuming." 

Durin~ their stay the Willows 

were even able to see one of the 
potential problems of a facility. 

"Something went wrong with 
the flIters to one of the tanks and 
the levels of nitrates went way uQ 
past the acceptable limits. In fact it 
was so high it was off the scale 
when it was tested," recalled Wil­
lows. "But the liIapia proved how 
hardy they were because every one 
of them survived until the problem 
was corrected. " 

The system the Willows are 
planning to install at their tilapia 
operation has characteristics of 
both the high-tech and low-tech 
sides but is a unique system 
designed especially for them. 

Willows e~pects answers un 
potential finanCing for his project 
near Binford within the next few 
weeks and still hopes to be in oper­
ation this fall. 

He is looking at 10-12 new jobs 
in the area in the first year and said 
chat there is potential for m,lny 
more if things work out. 

"There is a lot of interest in Ihh 
fanning across the state but every­
one is waiting for the fIrSt one to 
get off the ground." he said. Wil­
lows plans ID have that fIrSt tilapia 
!ann in the area and said that Bin­
ford could become the central pre­
cessing and distribution point for 
the region. 

large Rned tana J'lefd th. 50,000 pounds of rapl~ty gt'()wlng tJIapla. 

The entire operation was housed In soft-walled buildings. 



('0 
L ."") 

N.D. NEWSPAPER J -' 
CLIPPING SERVICE 

222 N. Fourth 
Bismarck, NO 58501 

MAY 2 3 l·S~:j 

Cooperstown Courier 

Two fish farms now being planned 
for northern half of Griggs County 
Private enterprize joins pilot project in development of new industry 

There are now two fish farms on with UND, will continue to study 
the drawing boards in ·Griggs the pilot facility for three years to 
County, both of which are in the determine long range feasibility on 
nonhern half of the county. a larger sclile. 

The first of these is the Basin The more recently proposed fish 
Electric pilot project which is ten- farm is a private venture by Mark 
tatively planned for construction on Willows who is looking at con­
the Richard Olson farm southwest structing a facility capable of pro­
of Binford. ducing 80,000 pounds of fish per 

A $20,000 grant has been· year on his farm. 
obtained from the Economic' The engineering work for Wil­
Development Center. This will . lows is also being performed by 
provide between a quarter and a. Ke;eton and the design is expected 
third of ' the money required to get to be similar to that of the Basin: 
the project off the ground. . pilot project. . 

An estimated S68,000 will be Willows has applied for funds 
needed for a feasibility study by . through a revolving loan block 
the University of North Dakoia and grant program administered by the 
the engineering by Keeton Fish- South Central Regional Council. 
eri~s out of Colorado. Olter Tail Power has committed 

These two areas of planning are S10,000 to the project and the 
,referred to as Phase One by those remainder will be privately funded . 
. involved in the project. . . Both projects are planned to be 
. Phase two will be the actual operational within several months . 
...construction of the facility. The The fish produced will be 
cost estimate for construction will .. tilapia, a whitefish said to be simi­
not be available until the comple- Jar to orange TOughy .. 
tion of Phase One but it is hoped The processing will be done 
that it 'will be Possible to keep the right in Binford at the Binford 
cost to a minimum by modifying an Locker Plant. 
existing structure. . It is hoped that the new industry 

Phase three will be production will bring 10-12 new part-time jobs 
and marketing. to the Binford area within a year. 

Basin Electric, in 'cooperation The Antelope Valley tilapia pilot 

• 

project near Beulah is also expect­
ed to begin operation at about the 
same time. 

It is possible that a marketing 
co-op will be developed which will 
allow Binford to serve the eastern 
half of the state and the Beulah 
plant the western half. 
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GOOD LIVING 
FOOD, FASHION AND TRENDS 

A trendy fish hooks 
a place on menus 

The tab fish for the '90s may be tilapia, now turning up 
on trendy menus from California to Boston. 

"It's the ideal fish for the American palate," says Floyd 
Smiley, president of The Aqua Group in Qearwater, F1a 
"It's like a cod fish ... White, with no odor. But most 
important of all, it doesn't taste like fish." 

Popular in Thailand and the Philippines and long 
raised in Israel, tilapia is now being raised here on aqua 
farms in Kentucky, Idaho and Florida; production may 
reach 1 billion pounds by the end of the decade. 

"It's a good, tasty fish. It you crossed a striped bass and 
a cod you'd come up with something dme," says Roger 
Berkowitz of Boston's Legal Seafoods, where tilapia is 
sometimes served. 

Depending on the market, the' fish will carry a 
"moderate" menu price of $12 and up. 

By Craig Wilson, Arlene VIgOda and David Landis 
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Williston Herald 

i Trout ranches uses water 
. . 

from N.D .. ' electricity. station 
STANfOf:'J (AP) -: A whale of a business Is taking Electric's property will house machinery that can. 

shape In the shadows of a power plant. clean one l1sh every 10 seconds. . . 
The Missouri River Trout Ranch expects to raise· The new plant is expected to be operating Within a 

and market 350,000 pounds of rainbow trout a year month. 
· at a fish fann on the grounds of Basin Electric Super Valu and Cloverdale have' been supplying 
· 'Cooperative's Leland Olds Station, said company grocery stores With th«: fish during an Introductory 
: President Teny Ern:;t.. . period.. . 
: The company also is looking .lnto raising bait Ernst doesn·t see marketlilgas a ·problem.,-
· minnows, catfish for fC>Od or river stocking as well as "nlt~re have been a lot of people calling me. I'm n?t 
· carp, Ernst said. ,. . . . out there pres~lng the Issue because I have nothing 

. The ,farm Is raising 250,000 rainbow trout in to sell. I don't have a facIlIty," he said. 
, temperature-controlled ponds at the power plant North Dakot,ans' could bJ.ly 2,000 pounds oftro1l1t 
· and at a hatchery up rivex: from Stanton. Three a week because fish Is becoming more popular due 
natural ponds also are being used. and another 11 to its health and environmental advantages. Ernst 
will be added this fall. . said. ". -, . 

-We can keep digging ponds and just keep right 'They're dumping more ~tuffin the rivers or in the 
on' rolling." Emst said. . lakes and oceans, Of he said. 'The tlm1ng Is greal~"· 

The power plant provides a supply of warm water North Dakotans spend more than $200,000 a .' 
that Is mixed .With river water to k~p the ponds' . 'year on minnows for bait, mos1.ofwhich comes from 
temperature between 58 and 60 degrees. Fish grow M1nnesota~. '. '. '-. : 

· better In warm water.' " -rbere's no reason that couldn't be done hi the· 
Sales have' Deen limited so far be~ause the . state," Ernst- said. . 

'cleaning and packaging has been done by hand. But Raising specialty fish and carp also hold j>osslbll-
.a ptocesslng pl~t ~n~er_~~stru~~on near Basin lties, he said. . 



Ie90e of Btyltlt lIoida OM of the tilaQia tr\at M and hie f.mer , ... on • fIfm I'IIt1ft 
L You know tI~ irS • new '*' showini up on low. menu&. 

,u say you eat this 'stuff? 
, it's on'the menu, 
)w rib-eye steak 

• , aM KueW a..- __ 

VIM - ClUtOmen at the Dvt.ra 
'OWltry lAA IA tJUa amaJ1 towa ... 
f CUntCII an ItaftiDc to uk far 
Iy Dame. 
lAe that. HeN. IA the middle of"" 
Ie country, jlla .,_ mileafrom tIMt 
ipp! JUftt wbI.re ear1JIlI &OoImd.. "all hal !!lM ..... to anaIl ita .., 
• meal&. 'I .,..a't elLlCtly boobci on tllapiL 
t u popular u cad!.Ib yet. .. Mid lAA 
)ave HulL 
:.eN It II oa HII11" maall, "lilt 
be rtb-lye ItI&a: nlapiL • 
II. hybrid., tnIIIwater ftab. locally 
• cWmaty d.tL\pL Prte»: 11.50. 
" III UDJmowa !lata Iza Iowa two 
1&0. bave ~ caIICblDc a lot 01 ~ 

Fish: Not well-known yet 
• From page 1 A 

'They say the fish is not 
muket~Dle." said Stutzman. 
"We s~y It is. that III~pia is a 
(ish !lUI meets all the cmena 
people wan I In s.alood:' 

Stutzman said eilhl people 
in Iowa illready are ralsinl the 
fish, albeit on a small scale. He 
hel ped Todd and Oarr.ali 
Kleppe of rural ElVira surt a 
tllapia operalion. The Kleppes 
slIlI (nsh fish to people who 
come 10 Ihelr (ann. and supply 
twa restaurants. inc I udinC lhe 
ElVira Country Inn. 

"If Adams wants to brlftl a 
$10 million investment to 
Iowa, why should we tell him 
othetwiN?" Stuuman asked. 
He Hid the ISU people an 
"fisheries biololli.1I who an 
m .. kinc comments on mullet· 
Inl. They should stick to 
comments on wlleth .. r III~pla 

can be rais.-d in Iowa, and 
I .. ave mllckelln" peopl .. to han­
dle mark .. linl:' 

StuUman claims ISU "Ialked 
to only one wholeyle broker 
wllo deals Willi lame (isl\. 
We've done 1.500 taste tests in 
Cedar Rapldl and Iowa City 
IrDeety stonl. Our survey 
shows people think tilapia 
lutes like orance rnulhy, and 
lhal's a PDP'llar fish in In... 
parts:' 

Sluuman II/"HS tilapia aMI 
not well·known in 10WL "YOII 
eM!'t Nil them Without some 
markeline plan, but tMy eM! 
be sold on tM b.u!. of (taste) 
~cceptabllity. " 

Darrell Kleppe ind his son. 
Todd, hurd ~DouC li1~pia two 

"We've done 1,500 
taste tees in Ci:dar 
Rapids ilIld Iowa City 
grocery store,;. Our 
survey shows people 
think tilapia castes 
like orarge roughy, 
and that's a popular 
flS.h in these parts. " 

Curtis Stutzman, 
aqual:uJture adviser 

years OliO. "The c~ttle b"SlnhS 
wilSn't so cood ~en. So we 
decided to ,et Into an ~lttma· 
live." 

The Kh,p!)es hc,,1>" :0 mak .. 
(ish·raulnK iI p"rmanent poiln 
of th •• r fuming .. peratl"n. 

Stutzman thinks the K:.ppes 
have the lir,ut tllaplol setup In 
lowl now They moHluted 
ilbout IQ,uUO pounds last year 

"We hoilv" II tinks and 
~buut 5.500 filia." ~.d IQ"ppe. 
Whtn younK, th. (uh ire fed 
commecci~l tro,,1 chow. and 
Ilt.r ue (ed c~tJisn chow The 
fish an tilleted at ~Dout a 
pound and iI quarter to iI pound 
and ... hall. 

·'WIt·c. Just ~ fumers' lav· 
em, but our customen like 
IliolP'a," ~Id Hull. ""I'd wy th. 
tilvor i.t ,DOd. There IS no (ish 
taste. 

"Bue many of our customers 
still ~s.k; 'What's uiaploil , ... 



) 

paiatability are in e·ve.rv way compctltive with tl 
freshwater and marine spcdes. . . 

In anempes to e..-aluate marker potential. the star 
Auburn hu carried out marketing st~diC$.: Using /lsla 
in the experimental ponds at the UOIVer"Slry, they ~ 
supermarkets in the area WIth fresh, ,:Jeaned fish 
materials explaining ~hat tilapia were. TI,e fish wetfr 
competitively with ra~!« troue and c~nsh. and Ie 
cremcly well. More marketing studies are Pfanned. 

LeRov and Carol Carpenter (Hickor" Ridge Fishe 
Inc.) have been selling TilapU: 4WTetZ in Oktaha ( 
They have set up an operation in a power ptan 
pond. and market the fresh fish to supermar ets d 

./ markers in the area. Their experience is thae marke­
" " ~. mand exceeds their abiliry co supply. AI: precnt~e 
.I '/ approximately l,(XX) poUnds (live weighd per w. 
~ (FlSh Brec&n of Idaho). of &Ihl, L 

! a similar cxpenenct.1-1e hu I¢t 

( '¥'tCtn in aeochennal raceways. raised 

LmlAYIia~~~..M.T.~ 
zilli_~ . .~.. • 

usina demand (eedm and ~al £ted. .. 
sm:a.m end of the race"fty ccmpa kll been stocke 
titapia (t"IIO spedes arc currendy beinc ~ Ti~r. 
bia2 and Tila.t* tiUU.1. The tilapia rea:iw no c 
(~; they cra.z:c on detritus that flows through th 
is intCftSring to note that they feed on what would t 

~ in an ordinary raceway system. It is abo interda 
. ,(') chat the T~ ~ do wdl vazina Or!, deairus •• ~h 

1J.)J ~ feedina niche . . '. ~ of 

I···t~~~~ 
rion ~ Cif'1SS raczway -.:DOni, ac:h 10' x x 
which'm: u.5ed fOr til.api.a. He plaN leo expand hil 
tion rq lSO~COJ..pgu~Da' year (a little OYer • 

outpUt) in the ncar Ncu:e. in thatJl!'I':Icrlt ~ 
c.ced his ability to SURRIY. The ""1' he bcpii m 
tilapia is astor, in iadf. He bcpn by PUttinc 1t. 
each box of catfish shipped. People tried them k: 
and it hu geM from there. 

Tilapa rillii are marketed in the ... ,.. and south 
...... 01 ",.""lIi .. _aria.-in i~:J I. 
haw turned OUt to be an c&aive meaN of k ir 
lakes and irription canals free o( water . 8. 
[heir bw raiseanee co cold. they have to be re1COC 

. sprinc· In acme of the colder inipr.ion canab8hc 
do wetl. for the same ruson. • 

AmoId Burt-LBurr·Saylor AqU.acuIN1'C Com:-
. . Phom% Arizona. has Set up a p.::>nd aqU~u. 
,. EaSed on the aoldcn [ilapil hybrid. M et· 

mitmena have M'n midi, With initial . 
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~ 1quaculture B
oom

 M
alting Its W

ay to T
his R

egion 
B

y T
H

A
C

Y
 SA

 Y
L

E
H

 
T

he U
SD

A
 classifies aquaculture 

as the m
ost rapidly grow

ing sector 
of 

the 
agricultural 

industry, 
ex· 

pall.jiug b
y

 20 (h'I·,:"llt per y
ear in 

tile U
lIikd S

tates since l!JIJO. 
In the M

idw
est, 1\1innesota is fast 

oc'C
om

ing a leadcr in aquaculture 
production, 

and 
there 

arc 
evcn 

sollie N
orth D

ukotan's w
ho plan on 

turning 
fish 

farm
in

g
 

into 
a 

profitable venture. 
"A

qw
.cullufe w

ill probably grow
 

quite a bit in the 19'JO
s," says D

uve 

H
arvcy, 

econom
ist 

w
ith 

U
SD

A
's 

E
conom

ic 
H

esearch
 

S
erv

ice, 
W

ashington, D
C

. 
T

he changing dietary habits of 
hC

illth-conscious 
consum

ers 
are 

U
le 

prim
ary 

push 
behind 

the 
in· 

dustry, he says. A
lso, the grow

ing 
elderly 

population 
an

d
 

im
· 

m
igrating ethnic groups arc con­

tributing 
to 

the 
increasing 

con­
sum

ption of fish in this country. 
H

arvey says per capita consum
· 

ption of fish in 
lhe U

nited S
lales 

has increased from
 11.8 pounds per 

C
h

allen
g

er 
T

rad
e-In

s 
_ .... ,

/
 

B~tll~:tl~ 
L
2
~
~
 

C
'k. 

~ i 
(
)
.
 

\ 
.. u' -..,; '1..,: 

) 
--J

 
"
.
 

-
. 

I O
! 

\~-i 
I 

:~~ 
" .. 'j'>

" 
I 

r 
\
',

 
'"

 

. "J.~WI 
~ 

',.: 
1 

I
"
 

,~ 
1 

/ 
. ~-,,~ , . 

. .':·~1 
(
.
 

persoll in 1!J7U tu about 15 pounds in 
1!lH

8. 
T

hose 
figures 

are 
still 

m
uch 

below
 

the 
consum

ption 
rale 

in 
Jap

an
 w

hcl'e vcr 
capita cO

II.;um
­

ption is over 100 pounds p;:r year. 
T

he am
ount of fish consum

ed p
er 

person 
is 

even 
higher 

in 
S

can· 
dinavian countries such as Iceland. 

U
S 

aq
u

acu
ltu

re 
p

ro
d

u
ctio

n
 

cu
rren

tly
 

ex
ceed

s 
500 

m
illion 

pounds p
er year, up from

 about 200 
m

illion 
pounds 

in 
1980. 

U
SD

A
 

predicts total U
S output w

ill double 
by the y

ear 2000. 
C

atfish 
is 

by 
far 

the 
larg

est 
segm

ent 
of 

the 
a(Juacullure 

in· 
dustry 

in 
the 

U
nited 

S
tates, 

ac­
counting for alm

ost half of all fish 
grow

n in a controlled aquatic ell­
virom

nent. 
T

he catfish industry is grow
ing 

at a rate of about 25 percent p
er 

year, according to H
arvey, expand­

ir~g from
 47 m

illion pounds produc· 
ed 

in 
W

OO 
to 

342 
m

illion 
pounds 

product..'<.1 in 1911!J. 
A

quacultw
'e encoillpassc.-; a w

ide 
variety of products in 

the U
nited 

S
tales, 

and 
SO

U
le 

of 
the 

larg
er 

segm
ents of the industry are trout, 

salm
o

n
, 

cra w
fi!>h 

am
i 

other' 
shellfish. 

M
ost 

of 
th

e 
g

ro
w

th
 

in 
aquaculturc 

has 
occun'cd 

in 
thc 

S
outh 

and 
C

oastal 
areas 

of 
the 

U
nited 

S
tates, 

b
u

t 
in

terest 
in 

aquacu1tw
'c is also grow

ing in the 
M

idw
est, 

w
ith 

M
innesota 

taking 
UIC le<ld. 

. 
"It's a big industry here. W

e cer­
tainly have a cultural heritage of 
people w

ho w
ant to eat, catch, and 

produce 
fish," 

says 
D

avid 
L

an· 
dim

m
er, 

U
uiversity of 

M
innesota 

~
k
l
l
s
i
o
n
 aquaculturc specialist. 

L
andkam

cr 
says 

in 
1989 

there 
w

ere about 
120 licensed fish 

far· 
m

ers in the state w
ith hatcheries. 

H
alf of those produced bait species, 

about a third product..'<.1 trout, and 
the rest produced a variety of fish 
including w

alleye and salm
on. 

T
Ile estim

ated pondside value of 
aquacultw

'e in M
innesota is ahout 

$10 m
ilion, and that doesn't include 

the value of UIC w
ild bait harvest in 

th
e 

state 
w

hich 
L

an
d

k
am

er 
estim

ates at $40 m
illion. 

lie say
s the aquaculture im

lush'y 
in the state could increase substan­
tially in futw

'c years. "T
h

ere are 

pt.. .. ople in the industry th
at think it 

could 
g

ro
w

 
to 

a 
$100 

m
illilJll 

business by the end of the century, 
and eventually 10 tim

es th
at big in 

U
le next 10 years. I think th

at a $1®
 

m
illion 

industry 
in 

the 
next 

~:) 
years is preLLy realistic." 

L
an

d
k

am
er 

say
s 

the 
g

reatest 
potential for larg(. ... scale productioll 
in the state is baiL

fish an
d

 salm
on. 

N
et pen aquaculture, o

r producing 
fish 

in 
cag

es 
su

sp
en

d
ed

 
fro

m
 

floating collars, is being considered 
for 

salm
on 

produdioll 
in 

f10vdcd 
ab

an
d

o
n

ed
 

m
in

e 
p

its 
on 

M
ill' 

nesota's Iron R
ange. 

T
he 

short 
grow

ing 
season 

an
d

 
M

innesota's cool clim
ate w

ill be a 
constraint 

the 
state 

w
ill 

alw
ay

s 
face, 

he says, 
but 

U
m

t 
should,l't 

stop the industry's grow
th. 

.. F
ish 

crops 
can

 
be 

produccd 
dow

n S
outh faster th

an
 they can

 th
.! 

W
oducl.'<.I herc, but th

at's true w
ill. 

any 
ag

 com
m

odity." 
L

andkam
ci' 

say
s 

co
o

lw
ater 

fish
 

su
ch

 
as 

w
alleye, trout, salm

on, an
d

 baitfish 
can 

be 
successfully 

produced 
ill 

cold regions. 
M

iIm
esota is close to large fish 

C
O

lltinued 011 lie x
l page. 
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GLENDIVE JAYCEES 
P.O. BOX 456 

GLENDIVE, MONTANA U.S.A. 59330 

,DAWSON COUNTY DEVELOPMENT COUNCIL 
111 WEST BELL 

~LENDIVE, MONTANA 59330 

The Glendive Junior Chamber of Commerce board of directors and 

~regular members passed a motion to give Jaycee support to Dawson County 

Development Council. The Jaycees need to be notified in advance of needs .. 
by the Dawson County Development Council, before Jaycees can act. 

The board of directors along with the regular membership would 

then discuss the motion and vote on it. The Jaycees are a con~tructive 

~ction organiza'tion of young people who devote a portion of their time 

to community service in the public interest, developing young people .. 
as leaders of their community. 

\;'e \lIould like to giVE:! (,ur support and hope we can work together to 

build a stronger G18ndive a~ea. 

III 

Respectfully yours, 

Bob W. Anderson 

':Service to ~J-liunanity is the 'Best worf(of Life If ) 

---------------------------------



ONIceof: ONIceof: 

County CommIssIoners 

Phone 36S-3562 

County of Dawson 
207 W. Bell 

Glendive, MT 59330 

Oerlc and R~def 
Phone 365-3058 
PaIricia Peterson Robert ZiegfeC' 

W.M. HarpsteC' 
Judy Reddig 

ONIce of: 
County Treasurer 
Phone 365-3026 
Cindi Hansen 

July 9, 1990 

Dept. of Natural Resources 
5 No. Prairie, P.o. Box 276 
Miles City, Mt 59301 
Attn: Gene Claypool 

Dear Gene: 

You recently requested the Dawson County Commissioners 
to review an application for a grant of the Dawson County 
Development Council, and give our opinion on the project. 

This letter is in response to that invitation. We will review 
the guidelines for reviewing applications you.sent, and give our 
response to each question for which we have information. 

We are writing in support of this grant which could help our 
starving economy. This feasibility study would tell the quality, 
temperature and flow of the river & acquifer water to determine 
if we could handle this industry. 

We see many positive aspects to this business. 
1. Would do no damage to our environment, wildlife, and 

land. 

2. Waste from fish could be mixed with local grain to 
create a value-added product (fish food). 

3. A natural fertilizer would be created. 

4. Thermo-water could be used to heat government buildings 
in this area. 

5. It would create at least 150 new jobs for our area. 

6. It would create new industry in addition to . the fish 
industry. 

7. Build additional tax base for our county. 



EXHI81T 8 (,p __ 

DATE--":c;)_:-:L[.~-- -q / 
~8_ .. __ f4tZo Lf c) 
~q ~f-P/clr1ni'Q 

Cover Letter to Gene Claypool, D.N.R.C July 9, 1990 Page two. 

Overnite air delivery 
Montana is available to 
cities in the west. 

of fresh fish from Glendive in Eastern 
Chicago, Minneapolis, Denver, and other 

We are also looking at the waste from our paddlefish caviar 
business for an additional value added product. 

We believe the fall-out from this project could be enormous, and 
beyond "our knowledge at this point in time 

We hope you will grant this application because we must encourage 
Montana value added products to provide jobs, tax base, and 
bolster our sagging economy. 

Any help you may be able to provide would be most appreciated. 

Sincerely, 

BOARD OF COUNTY COMMISSIONERS 
Dawson County Montana 

Robert Zeigler, Chairman 

Judy Reddig, Member 

Burt Oliphant, Member 



Dawson County Deveiopmen~ CounCI j 

Giendive, ~ontana 593~O 

Lons Range Piann'~3 Commi~tee 
~on~ana 8ta~e Legislature 
;-: e I 'i::' :~I a. ~ iYi (I n t .J. ;1 a 

We wouid i i~e to express our support for the AquaFarm 

We feel this project Should 

receive ran~ing and funding under the ~a~er Development and 

~enewa0ie ResoLrce Deveiopment Program. 

hiS prOJec~ nas a lot of potential benefir= for Glenaive 

~e need to know If aqua-farming wi! j succeed 

Can we develope our natural 

income and Jobs for this state? 

The fUll Gin ~3 ':' f t his ~3 t- ant a p p i i cat j ':' n w i i 

~ I,) /. j (I -::. .; i n ;:1 (I p U i a t i (I n a f"I tj a i (I S S (I f 5 (j b II S I rt e sse sin 5 

year;, ~e ~an onlY hope that proposais such as thiS wi i 

c' e ':; u c: e s s f u i • ~2 must be reaay to taKe some riSK with 

n e ',oJ i (:) e ass u c h a, 5 'C h j '5 i f t his ':; t a 'C e I ':3 t ,) t i..H- n a ~- I) U n d 0 i..H-

current recession. 

o u r- S fiI a, J, i ':' c a i ,j eve I I) pm e n t 8 t- 0 U pas ~:: 5 i' 0 t- Y I) U t- sup p 0 t- t 

':' f t his ~3 ~- a. n t :::t, P P i i cat i (I n a. n (] the ':3 e a ~- c h f' I) ~- rt e ',oJ ';; e chi-i') I 0 T'I • 

u 

Dawson County Development CounCi i 



• An Economic Development Corporation • 

• III W. Towne • PO Box 1202 • Glendive. Montana 59330 • (406) 365-8512 

----" 

~>-'r'.~~: _'::: ;'o",-"J;'r'r_< C)-f r'1c"t.:\,,~\, Inc. would like to go on t'ecot'd C>.s 
:,2~'-'{;' .~t"l'1UC:!l 1n fC>.vo·' of tne above mentloned pr'oject. 
A~!t~lng ~hat wIll bp~efit the economic development of Glendive 
we would whQle~e2t'~edly approve of. However, at this time, we 

I ~ .:1 t ,:. r, \' fi n c:.. n r: 1 c3, 1 sit u a t ion t 0 b e 0 f h r:2 1 pin b t' i n gin 9 t h i c:; 

. ~ ',.t •.• 

\'<i"? ,:~c ;,'':;C-'-' -!"',."f; ',C)U at'e ",ble to find financial ~ssistance so that 
'"'" ,~"".::t: ::"C,,"~'::-::I"\E' a t'eality • 

. '"'u ''C'lould ,.:\ve the time Ot' infl.:wmatlon, we would 
l.,....~er-".'sted lr J.lst hOi".! ":he pt'oject in Wi lllston is fat'ing 
':.hey -3"e ',:,ettlnq the pt'oJecT. off the gr'o'_lnd. 

be ver'y 
and i-< 

I' yC:;Lt =h.,)~".>: .~~~\'J any heip 
:,. -.,]' en =- ': 1 '.:' "" p 1 <?;;. <:, e .j 0 n . the sit ate 

or request any 
to e i thC?t' wr'i te 

p a " tic u 1 at' 
eJ" call at 

~ll ' .. ~ / ::: 6 5 - 8 6 i ~ ~ 

;"-:' 



.. 

DAWSON COUNTY CONSERVATION DISTRICT 
102 fir Street, f.P. 

Duane Claypool 
DNRC-CD Bureau 
P.O. Box 276 
Mil esC i ty, I'll 59301 

Dear Mr. Claypool; 

Glendive, r.T 59330 
PH: (406) 365-5555 

J u I y 11, 1990 

The board of the Dawson County Conservation District would I ike 
tog 0 0 n r e cor d t hat we are i n f u I I sup p 0 r t 0 f the pro p 0 sed "A qua farm 
Water Project Feasibility Study". We feel there is great potential 
and economic need for such a project in eastern Montana. 

The conservation district is submitting a DNRC grant appl ication and 
have agreed .to be the project sponsor for the proposal. 

~Iease review and consider the enclosed application for possible 
funding. 

If there are any questions, please contact us. 

DB/pw 
cc: Les Pederson, DNRC 
enc I • 

Sincerely, 

_/J.~£?g~_ 
~s Basta, Chairman 

~~~_~c~c __ 
Hank Lordemann, 
Project Coordinator 



RON MARLENEE 
MONTANA ,. 

MOHTANA OffICES 

312 9TH STOHT. SOUT>, 

G~IAT FALLS. MT 59.0!; 
(40111453-3264 

WASHINGTON OfFICI: 

241. ""....uRN Haul. OHICI IIUIL_ 
WAIHlNGTON. DC 20.,15 

(2021225-151115 
~on«tt~S of tbe 'Ilniteb &tatts 

"OUBt of !\epttBtntatibtB 
Rlasbingtont B£ 20515 

103 NOIITM IlIIOADWAY STlIUT 

IIILLINGS. MT 59101 
(401111157-8753 

TOLL ,~U 
100 332 &ee5 

August 24, 1990 ~~ -
;:,~~- E.--~ ~ ( I~ 9j_ 

Mr. Hank Lordeman 
318 North Meade 
Glendive, MT 59330 

Dear Hank, 

~S.-~ ~.~ Y Cl.­
.Lt-n% £.l7,n ff P /tlJ? !~l; n.~ 

I want to express my enthusiastic support for your efforts in 
conducting a feasibility study for the Aquafarm Water Project. 
In association with the Dawson County Development Council, these 
efforts to bring 150 jobs and a $6 million payroll to Dawson County 
should be fully supported and explored to their greatest extent. 

Sportsmen are well aware that the needs of recreational and 
commercial fishing will need to be well-balanced in the future. 
I am committed to keeping the outdoor opportunities of Montanans 
vital while exploring new solutions to bring food products to market. 
Your plan to raise Atlantic Salmon, Walleye, Prawns, and Yellow Perch 
for the consumer market by means of accelerated fish farming is a 
perfect example of maintaining the necessary balance between our 
natural resources and their wise use and development. 

In addition to exploring this exciting new market, I also recognize 
that your proposed accelerated fish farming methods will rely -- to a 
significant extent -- upon local agricultural products such as oats, 
barley, and soybeans for fish feed. The fertilizer by-product of the 
process will benefit ag producers in Dawson County and throughout the 
area. 

I am pleased to offer my enthusiastic support of this phase of the 
project, and hope that your plans for the project are realized. 
I believe this idea can become a thriving industry for eastern 
Montana. 

If I can be of any assistance to you please do not hesitate to 
contact me. 

Sincerely, 

COUNTIES 

BIG HOAN BLAINE CAReON CARTER CASCADE CHOUTEAU CUSTER DANielS DAWSON fAllON 'lRr,U~ (,A'U,f..O (,O(OEN \,fAUf." Hill JUOlrH t5A~IN 

liBERTY McCONE MEAGH£R MUSSHSHEtl PETROLEUM PHIlLIPS PONDERA POWOtR RiVER "'HAIAlt ~fI(:""l ANO HQOSEvf L T R()!-.l HuD 
-- ~- ........ &0 ""'''',e TU'.a.c:.IJAr VAllfY 'NHtAlIANU WIBAUX yHlL)W,>tONI 
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