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G E N E R A L  I N F O R M A T I O N  
 The workshop on irrigation is a seminar for 

supervisors, managers, water masters, and others in the BIA 

responsible for or associated with the operation and 

maintenance of water systems.  It is held when field activities 

are generally at a minimum for the convenience of operating 

personnel.  The workshop, sponsored by the Bureau of Indian 

Affairs will be held in Denver, Colorado.  In 2004, the 

majority of the workshop activities will be conducted at the 

Sheraton Denver West Hotel, 360 Union Boulevard, 

Lakewood, Colorado.  Participants may spend a day during the 

workshop attending sessions at Reclamation’s research 

laboratories at the Denver Federal Center.  The workshop will 

be held during the week of February 10-12, 2004.  It will 

convene at 7:30 a.m. on Tuesday, February 10, 2004, and will 

close at 4:30 p.m. on Thursday, February 12, 2004. 

Registrations are due by December 19, 2003. 

 The objective of the 

workshop is the self-

improvement of personnel who 

are directly responsible for the 

technical details of operating 

and maintaining water 

systems. 

There is no tuition fee 

associated with this workshop. The 2004 BIA/Tribal Irrigation 

Workshop itself will be sponsored by the Bureau of Indian 

Affairs.   

All food, lodging, transportation, and other 

expenses will be the responsibility of the individual 

attending. 

W O R K S H O P  S E S S I O N S  
 Attendance at the workshop is limited to approxi-

mately 150.  Each participant has the opportunity to attend up 

to 19 sessions, and each session is 

limited to approximately 35 partici-

pants to permit open discussions.  

Every effort will be made to present 

information which can be applied 

directly to the daily problems 

encountered in operating and 

maintaining water systems. 

 Leaders who are well-

qualified in their particular field will 

be in charge of each session.  They 

will give a brief summary of the material to be covered, and 

the remaining time will be spent in discussion and exchange of 

information by all participants in the session.  Participants 

attending the workshop are requested to come prepared to 

discuss experiences or procedures they have found to be 

advantageous on their respective jobs.  In addition, there will 

be an assembly of general interest and a tour of Reclamation’s 

research laboratory at the Denver Federal Center. 

L o d g i n g  A c c o m m o d a t i o n s  
 A block of rooms has been reserved at the Sheraton 

Denver West Hotel, 360 Union Boulevard, Lakewood, 

Colorado.  The sleeping room rate for workshop participants is 

$94 per night plus 9.2% tax for a single (1 or 2 persons/bed) 

and $109 per night plus 9.2% tax for a double (2 person/2 

beds).  The rate for Government participants is at the 

Government per diem lodging rate for Jefferson County which 

is $94 per night per person. Government participants are tax 

exempt  with Government Credit Card with Tax Exempt I.D. 

 Directions for making hotel reservations will be 

sent directly to each participant in December 2003 after 

registration forms are received in the Water Supply, Use, 

and Conservation Group in Denver which is hosting the 

workshop.  Payment for lodging accommodations will be the 

responsibility of the participant. 
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T r a n s p o r t a t i o n  

 The only transportation provided will be between the 

Sheraton Denver West Hotel and Reclamation’s research 

laboratories at the Denver Federal Center during one day of 

the week to attend sessions and tour Reclamation’s research 

laboratories. 

S e s s i o n  N o t e s  

 All participants will be provided with a set of session 

notes covering the basic subject matter of the various sessions 

at the workshop.  Essentially, this serves as the workshop 

“textbook”. Individuals are expected to keep their own notes 

on information contained in the sessions. 

 

D E S C R I P T I O N  O F  S E S S I O N S  
Each participant may attend the following sessions 

held in 1-hour increments.  Some sessions will be running 

concurrently and participant my choose the track they are most 

interested in.  

M a i n t e n a n c e  M a n a g e m e n t  

 This session will discuss the need for implementing a 

sound and effective maintenance management program using 

some form of maintenance management system (automated or 

manual) for ensuring the reliability and maximizing the life of 

water system features.  Identifying, scheduling, and 

documenting maintenance and inspection work under an 

annual work plan will be discussed.  In addition, discussions 

will address deferred maintenance as a planning tool for 

maintenance activities.  The need for a formal review program 

(condition assessments or life cycle costs) for evaluating the 

level of maintenance and performance of structures will be 

emphasized in view of new Federal reporting requirements for 

deferred maintenance. 

W a t e r  M a n a g e m e n t  a n d  
C o n s e r v a t i o n  P l a n n i n g  
 This session will focus on issues and techniques 

related to water management and conservation planning by 

districts and other water resource entities.  Reclamation’s 

Water Conservation Field Services Program will be 

highlighted, as well as recommendations on how to approach 

the process of evaluating water management problems and 

opportunities, establishing water management goals, and 

evaluating the applicability and cost effectiveness of particular 

water conservation measures. 

C a n a l  S y s t e m  O p e r a t i o n ,  C o n t r o l ,  
a n d  A u t o m a t i o n  
 A variety of control methods are available for 

upgrading irrigation canals 

to improve service to 

water users, increasing 

operating efficiency, and 

reducing costs.  These 

methods range from local 

control of individual gate structures to supervisory monitoring 

and control of all project structures from a central location 

with computer equipment.  Canal system operating objectives, 

control schemes, and automatic control equipment will be 

discussed. 

I r r i g a t i o n  S y s t e m  E f f i c i e n c y  

 This session will provide fundamental principles and 

concepts for determining irrigation system efficiency.  Factors 

which affect on-farm irrigation efficiency and methods for 

evaluating efficiency will be presented.  Case studies will 

illustrate the application of these methods and the importance 

for accurate water use information for determining feasible 

water conservation savings.  
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W a t e r  M e a s u r e m e n t ,  P a r t  1  
 In a shifting national environment where water users 

are being held more and more accountable for their use of the 

nation’s water resources, methods for acquiring accurate water 

measurement data will be stressed.  A discussion of basic 

theory and field conditions tending to reduce measurement 

accuracy will be held, including the effect of adverse 

conditions, incorrect use 

of measurement devices, 

effect of nonmaintenance 

and poor workmanship, 

effect of submergence or 

flooding, and others.  

Material will be present-

ed to aid in correction of problem measurement situations and 

the proper selection of flumes and weirs for particular 

situations.  The importance of accurate recordkeeping will also 

be stressed. 

W a t e r  M e a s u r e m e n t ,  P a r t  2  

 Laboratory demonstrations of common water 

measurement devices will be used to further illustrate proper 

techniques and procedures for accurately measuring water 

flow.  The emphasis will be on devices and techniques which 

can be used in the field. 

P l a n n i n g  t h e  O & M  a n d  M a n a g e m e n t  
o f  W a t e r  S y s t e m s  
 This session will provide information and discussions 

regarding the development of strategies and preparation of 

plans for proper and effective operation, maintenance, and 

management of water systems.  World Bank Technical Paper 

No. 389, “Planning the Management, Operation, and 

Maintenance of Irrigation and Drainage Systems,” will be the 

primary guide used for the discussions in this session.  The 

need for and preparation and use of manuals necessary for 

managers and staffs to perform needed activities in a timely 

manner will be discussed.  The issues that should be addressed 

in preparing and using operation and 

maintenance manuals for water systems 

and the available materials and papers 

which  will assist in the formulation and 

usage of plans and manuals for operation, 

maintenance, and management will also 

be discussed. 

E n v i r o n m e n t a l  

C o n s i d e r a t i o n s  

 In today’s world, environmental issues are becoming 

more and more important.  This session will provide 

information on how environmental issues can affect operation 

and maintenance of water systems.  What is an “endangered 

species”?  What are NEPA (National Environmental Policy 

Act), Categorical Exclusions, and Environmental 

Assessments?  What are 404 Permits and when are they 

needed?  When is an archaeological clearance needed?  This 

session will answer those questions, plus provide appropriate 

examples of environmental considerations which can affect 

water systems management. 

C o n c r e t e  R e p a i r  a n d  M a i n t e n a n c e  

 This session will include a review of Reclamation’s 

requirements for concrete repair.  Includes discussion and 

slide presentation on repair methods, repair materials, 

evaluating the cause and extent of damage, and case histories 

on Reclamation structures.  Demonstrations of repair methods, 

including dry pack, epoxy-bonded concrete, epoxy-bonded 

epoxy mortar, and epoxy-

pressure injection, are geared 

toward capabilities of an 

average operating organiza-

tion.  Coating maintenance, 

recordkeeping, and determin-

ing how much coating loss is too much will be discussed. 
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E a r t h  C o n s t r u c t i o n  P r a c t i c e s  

 This subject covers the 

general soils engineering procedures 

and will be geared to the equipment 

and personnel normally available to 

the average operating organization.  

Adequacy of foundations as to 

bearing capacity, stability, settle-

ment, expansion, deterioration, and 

permeability will be included in this 

session; and soils properties as 

determined from classification and general description will be 

covered.  Field investigations and exploration and treatment of 

foundations to overcome deficiencies will be discussed.  Also 

included will be construction of roads, embankments, linings, 

blankets, and filters; placement of backfill; blending of 

materials from borrow pits; and methods of determining the 

quality of the work accomplished.  General description of soil 

properties and methods for identifying and selecting soils will 

be discussed. 

W a t e r  S y s t e m s  O p e r a t i o n  a n d  

M a i n t e n a n c e  

 The goal of this session will be to provide 

participants with an outline or structure for conducting a 

system analysis to assist in water 

management and facility opera-

tion and maintenance efforts.  It 

is intended for participants to 

leave the session with mental 

tools for evaluating system 

equipment and water manage-

ment practices, including struc-

tural and non-structural components from water measurements 

and accounting to protective coatings.  As part of the learning 

process, participants will begin assessing their system 

conditions to evaluate the near and long-term effects and 

needs for improved operation and maintenance.  Two other 

topics will be briefly discussed during this session:  selection 

and application of coatings and water quality. 

V e g e t a t i o n  M a n a g e m e n t  a n d  P e s t  
C o n t r o l ,  P a r t  1  
 This session will focus on identification, biology, 

problems caused by undesirable vegetation (aquatic, riparian, 

terrestrial), and other pests (zebra mussel, etc.) on water 

facilities and systems. 

V e g e t a t i o n  M a n a g e m e n t  a n d  P e s t  
C o n t r o l ,  P a r t  2  
 This session will introduce and provide an overview 

of the Integrated Pest Management (IPM) concept.  IPM is a 

process that may use various strategies including physical, 

cultural, biological, or chemical prior to or when levels of 

pests become intolerable.  The presentation will focus on 

implementation of IPM practices for various rangeland, 

riparian, and aquatic sites. 

D r a i n a g e  o f  I r r i g a t e d  L a n d s  
 Nearly every irrigation system operator sooner or 

later encounters the problem of seeped lands.  This session is 

devoted to this topic in an effort to acquaint the system 

operators with some of the basic principles involved.  

Symptoms of the problem will be discussed, including rising 

ground water, waterlogging, salinization, soil deterioration, 

crop response, and natural 

indicators.  These symptoms 

may result from canal and 

lateral losses, too much irriga-

tion, not enough irrigation, 

quality of water, inadequate 

natural drainage, piezometric pressures, or subsurface 

stratigraphic situations.  A drainage engineer can collect the 

soils agronomic and geologic design data needed to affect a 

cure.  This includes outlets, layout of the system, spacing and 

depth of drains, open ditch or buried pipe drains, materials, 

gravel envelopes and filters, manholes, and capacity 
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(discharge) of pumped-drainage wells.  Maintenance of 

monitoring well networks, pipe drain systems, and 

production/drainage wells will be key topics.  Laws and 

regulations dealing with environmental concerns have become 

a factor in drain design construction and operation and 

maintenance.  Status of wetlands as defined in the Food 

Security Act of 1985 (Swampbuster) will be discussed.  

Quality of drainage water with respect to trace elements and 

its impact on irrigation districts will also be covered.  Loss of 

participation in farm programs can result if these are not 

properly addressed. 

B a s i c  P u m p ,  M o t o r ,  a n d  E l e c t r i c a l  
M a i n t e n a n c e  
 While not all projects have pumping problems, the 

use of pumps is becoming more important and widespread 

yearly.  The topic will cover basic pump, motor, and 

switchyard maintenance.  The operation and maintenance 

problems or troubles commonly encountered with pumps and 

motors, the need for periodic maintenance and inspection, 

pump troubleshooting, and repair or replacement of parts will 

be discussed. 

M o v i n g  T o w a r d s  D e m a n d  
S c h e d u l i n g  o f  a  C a n a l  S y s t e m  
 Because increased emphasis is being placed on water 

conservation, water accounting, and water delivery efficiency, 

the need for better tools to assist the water manager with 

operational decisions is also increased.  This session will 

provide information on the use of a personal computer and 

appropriate software to assist irrigation districts in operation 

of canal systems.  The principal components to be discussed 

are (1) Accounting:  Flow calculations at physical structures; 

water use by farm turnout, by canal locations, and by 

customer; and volumetric billing.  (2) Scheduling:  Forecasted 

canal demand based upon water orders and estimated crop 

demand.  (3) Decision Support:  System performance informa-

tion including efficiency, headgate demand information, 

summary of historic water use, and other data for long-term 

planning.  (4)  Reporting:  Paper, screen, and graphical 

presentation of all data. 

 

W a t e r  R e l a t e d  S e d i m e n t  P r o b l e m s  
 There are many 

types of sediment problems 

encountered throughout a 

water distribution system.  

This session will cover these 

problems.  The discussion of 

sediment problems will 

include some fundamental 

relationships of stream 

channel hydraulics and 

sediment transport.  Major variables that will be covered in 

evaluating the problem are sizes of sediment from clays to 

gravels and cobbles, changes in flow, and effect of man-made 

structures.  Operation and maintenance problems involving 

sediment to be discussed are (a) diversion structures and canal 

headworks, (b) canal and distribution systems, (c) pumping 

plants, (d) stability of natural channels to convey water supply 

and return flows, and (e) miscellaneous river channel or 

sediment problems. 

W e b  A c c e s s / G r a n t  W r i t i n g  T o o l s   

This session will provide basic information on basic 

web access. Providing information on who offers grants, loans 

and technical assistance for water resources, what to do for 

securing this assistance, and 

other related issues like grant 

writing would be helpful to 

leverage tribal money for 

training, capital improvements 

and maintenance. How to 

complete a Common Grant 

Application. How to write winning proposals. Tools you can 

use for locating sources of funding for projects. 
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M A X I M O  a n d  I t s  U s e  o n  t h e  
B l a c k f e e t  I r r i g a t i o n  P r o j e c t  

 
MAXIMO, a 

facilities management 

software, is being used 

by  BIA  to set up a 

pilot project at the 

Blackfeet Indian Irriga-

tion Project located on 

the Blackfeet Indian Reservation.  

 Discussion of BIA’s current maintenance, repair, and 

operations procedures, as well as BIA’s IT environment.   

Land Classification for Irrigation Suitablity and 

Soil Considerations 

The Bureau of Reclamation land classification 

process provides a means for selection of lands for irrigation 

development that are best suited for sustained economic 

agricultural production under irrigation. This session describes 

the basic principals and procedures utilized in land 

classification as well as information on specific soil 

parameters (e.g., water holding capacity, salinity, sodicity, 

texture) that are important in the lands classification process.  

Well Maintenance and Rehabilitation  

The maintenance, replacements, and additions of 

wells  as necessary to ensure their reliability and operational 

readiness. 

GIS Based Management System for Irrigation 

Use 

 Irrigation infrastructures are studied using GIS 

mapping capabilities to display main irrigation structures with 

network attribute characteristics. Analysis can help in 

determining rehabilitation areas,  location of head and online 

delivery problems, and measuring spill and seepage losses.  

Modeling Crop Water Use in the 

New Millennium: The USBR Agri-

Met Program 

  The U.S. Bureau of Reclamation, in cooperation with 

other federal, state, and local sponsors, has developed an 

agricultural weather information system called "AgriMet," 

with the purpose of promoting water and energy conservation. 

AgriMet is a contraction of the words AGRIculture, and 

METeorology. The original AgriMet program started in the 

Pacific Northwest in the 1980s, and was expanded into 

Montana, east of the continental divide, in the 1990s. AgriMet 

is currently a network of approximately 77 automated weather 

stations that collect and telemeter site-specific weather data.

This information is translated into crop-specific water use 

information. The primary emphasis is on irrigation 

management--applying the right amount of water at the 

optimal time.  While AgriMet's primary purpose is modeling 

evapotranspiration, or the amount of water used by a crop, 

there are many other uses of AgriMet data, including 

integrated pest management, frost protection, and other crop 

management activities.  

On Farm Activities to Promote Irrigation 

Scheduling – The Mobile Irrigation Lab (MIL) 

Project 

Climate or ET-based irrigation scheduling has been 

promoted, but poorly accepted by irrigators in Kansas until 

recently. Improved weather station network distribution, 

technological improvements and availability of information 

transfer and processing systems and the need to improve 

irrigation water management capabilities for water 

conservation and production cost control have all been factors 

in the increased interest and adoption of ET-based irrigation 

scheduling. The class will cover basic irrigation scheduling 

concepts and review KanSched software, along with other 



 
 

D e p a r t m e n t  o f  t h e  I n t e r i o r  •  B u r e a u  o f  I n d i a n  A f f a i r s  
O f f i c e  o f  T r u s t  R e s p o n s i b i l i t i e s  •  D i v i s i o n  o f  N a t u r a l  R e s o u r c e s    Page 8 

MIL developed  software. MIL field activities have included 

on-farm  variable water application studies in farmer fields to 

evaluate KanSched effectiveness and center pivot sprinkler 

package uniformity evaluation results. Effective scheduling 

assumes uniform water application. Field evaluation of 

sprinkler packages have revealed some performance issues.   



 

 

Bureau of Reclamation 
2004 BIA/TRIBAL IRRIGATION WORKSHOP 

February 10-12, 2004 
Registration Form 

 
Participant’s Name: __________________________________________________________________________

Title:______________________________________________________________________________________

Organization Name: __________________________________________________________________________

Office Mailing Address:_______________________________________________________________________

__________________________________________________________________________________________
 (City)     (State)      (Zip) 

Office Telephone: ___________________________________________________________________________
   (Area Code) 

E-Mail Address:_____________________________________________________________________________
 
Will you be attending the irrigation sessions?          [  ] Yes   [  ] No 

Or 

Will you be attending the concrete and measurement sessions in the laboratories?          [  ] Yes   [  ] No 

 
We plan to print a list of participants' names, titles, office addresses, office telephone numbers, 
and E-mail addresses to hand out to all participants at the workshop.  
Do we have permission to include this information?           [  ] Yes   [  ] No 
 
Registration Deadline: December 19, 2003 

Use separate form for each nominee and FAX to: 

 
D-8520 (Sharon Nuanes)  

303-445-6351 FAX 

or send to: 
 

Bureau of  Reclamat ion 
Reclamat ion Service Center  
Attent ion:  D-8520 (Nuanes)  

PO Box 25007 
Denver  CO 80225-0007 

 


