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Increasing cooperation among the four project
sponsors was the main reason the Bureau of Reclamation
proposed the use of Value Engineering on the Mni
Wicont Rural Supply Project. In addition to these
benefits, the studies conducted have saved $8 million out
of this $263 million project. The savings will be used to
meet the needs of customers that would not have been
otherwise served and to helip keep the project cost under
the authorized ceiling. This paper discusses the current
results for a very large regional rural water system in
south central South Dakota. The project consists of four
rural water systems, three of those are Tribal, which will
supply Missouri River Water  supplemented by
groundwater to each of four distribution systems in more
than 4,000 miles of pipeline.

INTRODUCTION

Mni Wicont means “water is life” in the Lakota
Sioux language. This 1s true for the Mni Wiconi Rural
Water Supply Project m south central South Dakota. The
project will supply good quality water for domestic,
livestock, commercial and industrial use.

Historically the quantity and quality of the water supply
in the area, outside of the Missoun River, are generally
poor. Many people have to haul water for domestic and
livestock use. In the recent past some residents on the
Pine Ridge Indian Reservation have used garbage cans
with plastic bags as cisterns for their water storage.
Pipelines in the Lyman-Jones area, used for livestock
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oversight of the $141,000,000 Mid-Dakota Rural Water System. He has been
stationed at Pierre, SD in the Pierre Field Office of the Dakotas Area Office since
1994. From 1989 - 1994 he was the Value Engineening Coordinator for the
Great Plains Region of the U. S. Bureau of Reclamation. He has served on many
Value Engineering Study Teams both as a member and team leader including
several Value Engineering Studies for the Mni Wiconi Rural Water Project.

water, became unusable within a few years because the
pipes were essentially plugged by the crystallization of
the dissolved minerals in the groundwater. Many tourists
and travelers have suffered the plague of high sulfates in
the water (acts as a laxative) as they pass through the
area.

Four separate and distinct entities are involved in the
Mni Wiconi Rural Water Supply Project. Each is
represented by a consulting engineering firm. With this
many parties involved as participants of the project,
reaching important decisions concerning the common
facilities (i.e., intake, water treatment plant, and main
transmission pipeline) becomes very difficult. To ease
these difficulties the Burean of Reclamation proposed the
use of Value Engineering Methodology, not only to
increase the value of the specific components being
studied, but as a vehicle to enable cooperation between
the engineers of the individual project sponsors. For the
most part this has been successful.

FO QJEC

The climate of the area is semi-arid with 16 to
20-inches of precipitation a year and seasonal
temperature extremes. Several east-west valleys incise
the area. Most tributary streams flow west to east into
the Missouri River, which forms part of the east
boundary. Streams, with the exception of the Missouri
River, are generally turbid, low gradient with high
concentrations of calcium, magnesium, sodium, iron,
sulfates, and total dissolved solids. This generally poor



SAVE INTERNATIONAL CONFERENCE PROCEEDINGS 1998

quality surface water is not suitable for domestic uses
without treatment.

Groundwater currently supplies most of the
Municipal, Rural and Industrial (MR&I) needs in the
project area. Well yields are generally low and treatment
is required of water obtained from some aquifers. Many
groundwater sources exceed the Safe Drinking Water Act
standards for sulfates, radium, sodium, calcium, fluoride,
iron, manganese, and total dissolved solids. The
temperature of some groundwater sources is in the 90 to
100 °F range. Good quality groundwater 1s available at
isolated locations especially in the southern portion of the
project area. Many farms and ranches haul water for
domestic and livestock consumption.

Agriculture and tourism are the principal industries
within the project area. Due to the amount of
precipitation the area receives, dry-land farming and
ranching are predominant, with wheat, hay, and cattle the
main products. Tourism primarily affects the Interstate
90 cornidor and the shores of the Missouri River.

Benefits of the project include improved health to
those in the area that use poor quality well water or those
who have to haul water for their domestic use. The
project will provide a firm supply of water to the
communities and livestock producers. Weight gain for
livestock will be improved because of the much better
quality of the water.

HISTORY OF THE PROJECT

A source of good quality water in sufficient quantity
to meet the MR&I needs of south central South Dakota
has long been a problem. The Lyman-Jones Water
Development Association was organized in 1966. In
1971 it became the Lyman-Jones Rural Water System,
to serve Lyman and Jones and parts of Mellette and
Stanley counties. In 1981 the West River Rural Water
System was established to develop a water supply for
Haakon, Jackson and parts of Stanley and Pennington
counties. These two separate systems became the West
River/Lyman-Jones Rural Water Systems tn 1994,

The Oglala Sioux Tribe on the Pine Ridge
Reservation has very limited water resources on the
northern half of the Reservation. Good quality water
from the High Plams (Ogallala) aquifer is present in the
southeast portion of the reservation. The Tribe had no
distribution systemn to meet the needs of the members and
communities that were established where they had settled.

As needs for safe and adequate MR&I water became
focused, the Lyman-Jones and West River Rural Water
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Systems and the Oglala Sioux Tribe combined to propose
to Congress a project to serve all three areas. The project
was authorized by the Mni Wiconi Act of 1988, Public
Law 100-516, which provided $100 mullion for planning
design and construction. During the formulation of the
Final Engineering Report required by the Mni Wiconi
Act, it was determined that all of the water needs of the
Pine Ridge Reservation and the West River and Lyman
Jones Rural Water Systemns would not be met under the
Act. The Reservations of the Rosebud Sioux Tribe and
the Lower Brule Sioux Tribe, which was included within
the boundaries of Lyman-Jones Rural Water System,
were also determined to have MR&I water needs. Asa
result the Mni Wiconi Act was amended by Public Law
103-434 to include the Rosebud and Lower Brule Sioux
Reservations and the funds provided were increased to
$263 million.

C ON O OJEC

The Mni Wiconi Rural Water Supply Project extends
from central South Dakota to near the southwest corner
of the state. Included in the project are the Pine Ridge,
Rosebud, and Lower Brule Indian Reservations and the
West River/Lyman-Jones Rural Water Systems consisting
of all or part of Stanley, Hakkon, Jackson, Jones, Lyman,
Mellette, and Pennington Counties. Approximately
12,500 square miles of the State of South Dakota
(roughly 16 percent of the total land area of the entire
State) are covered by the project. The project area
extends approximately 185 miles from its eastern
boundary along the Missouri River to its western
boundary of the Pine Ridge Reservation and the Fall
River County division line. The system extends from the
Cheyenne River, its northernmost boundary in Stanley
County, a distance of approximately 120 miles, to the
Nebraska state line, its southernmost boundary. Figure 1
shows the location and size of the project and compares
it in size with the state of Connecticut.

The four rural water systems mentioned above that
make up the Mni Wiconi Project are independent systems
serving their individual users, which will use the Oglala
Sioux Rural Water Supply System, common core
transmission pipeline of the project, as one of their
sources of supply. Under the Act, Federal oversight of
the project is the responsibility of the Secretary of the
Interior, more specifically, the Bureau of Reclamation.
The Act requires the planning, design and construction
to be carmed out by a non-federal entity or entities. Each
independent system is acting as the non-federal entity for
its specific system and the Oglala Sioux Tribe is acting as
the non-federal entity for the common core system, and
for their own reservation service area. All planning,
design and construction on Indian components are
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subject to the Self-Determination Act, Public Law
93-638, which allows them to apply Tribal employment
taxes and other Tribal costs.

The infrastructure of the project consists of the
42-inch Missouri River Intake, Raw Water Pump Station,
30-inch Raw Water Pipehne and the Water Treatment
Plant which have a capacity of 9,800 gpm (13 MGD).
The southern Core Transmission Line carries 6,800 to
2,600 gpm in 24 to 12-inch pipe. The northern Core
Transmission Line carries 3,000 to 1,300 gpm in 14 to
10-inch pipe. Distribution pipelines range from 8 to
2-inches as shown in Figure 2. Also, 4,300 gpm comes
from groundwater aquifers that produce sufficient
quantity and good quality groundwater. Wells range in
production capability from 20 to 400 gpm. Storage tanks
range from 250,000 to 1.5 mulhion gallons.

CATIONOF V ERING

Each entity hired a consulting engineering firm for
formulating a needs assessment, preliminary designs, and
cost estimates for each service area. The data from each
of these needs assessments was compiled into the
required “Final Engineering Report” by the engineering
firm of the Oglala Sioux Rural Water Supply System. In
order to compile the data from the four individual needs
assessments into one document, a common approach for
determining needs of each service area and for cost
estimating had to be developed. This was done in the
many meetings held between Reclamation, the clients,
engineers and sponsors’ representatives. These meetings
were often highlighted by heated debates, because they
required all of the engineers to bring their ideas,
reasoning and biases to an open forum for discussion and
critique by their peers.

By using common design criteria and unit costs, each
firn might be expected to develop similar designs; this is
rarely the case in actual practice. Each design team,
indeed, each individual engineer demonstrates certain
biases developed from their education and experiences.
There are both good and bad biases. There is sound
reasoning behind each design of a transmission pipeline
or distribution system component that will deliver water
from its source to the desired delivery point, without
excess cost of construction, operation and maintenance.
With some rather strong design biases evident for not
only each distribution system but the common core
system, a vehicle was needed to obtain the opinions, ideas
and concern in a nonthreatening environment. This
vehicle would need to produce a product, the core system
in particular, with the greatest value, getting the most
system for the federal money expended on the project.
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Seeing the strong desire of the engineers and their
clients to have significant input into the design and
configuration of the facilities of the Oglala Sioux Rural
Water Supply System core facilities, Value Engineering
Studies were recommended for each of the core system
components. The individual systems had a legitimate
concern for the integrity of the core system because this
was to be, for the most part, their principal supply of
water. Studies at 5 and 35 percent design levels, called
design scoping and Value Engineering Studies
respectively, for each principal component (intake, raw
water pump station, raw water pipeline water treatment
plant, and main transmission pipeline, including storage
and pump stations) were recommended.  Value
Engineering Studies were also recommended for each of
the individual distribution systems. After the presentation
of this concept by Reclamation’s Value Engineer to a
coordination meeting of the four sponsors and their
engineers, the Mm Wiconi project agreed to Value
Engineering studies as outlined above.

The Value Engineering Study Teams were five to
ten-member teams comprised of a representative, which
were selected by each entity. To maintain the integrity of
the Value Engineering process, Reclamation
recommended that the principal designer or anyone from
the design firm that was intimately involved with the
specific project not be selected for the Study Team.
Reclamation also recommended that anyone with a strong
bias or conviction toward any specific component of the
core system components not be appointed as a
representative on the teams studying those specific
components.

The team leader for each study was from Reclamation
and was someone who had experience as a team leader.
The other vacancies were filled by representatives from
organizations related to the project in some way; ie.,
the Corps of Engineers, Indian Health Service, etc.,
and/or technical or operation and maintenance experts,
construction personnel, or other Reclamation personnel,
such as a corrosion engineer. It was also recommended
that one board/steering committee member or other
representative from each system serve as an ex-officio
member on the study teams. For the most part, these
ex-officio members would be observers, but would be a
valuable resource for the study team. Reclamation also
provided an assistant team leader to assist in preparation
for the study and the final report.
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The studies were held at the office or in the same
community of the principal designer to allow easy access
to design information and computer models, if necessary.
The principal designer or the design team was an integral
part of the Value Engineering process and was available
to the study teams. Presentation (Draft) and Final
Reports of 50 to 100 pages were made for each study.
The Reports were computer generated with the format
preprogrammed to reduce the time required to produce
the report. The results of the studies were presented to
the design team and available managers at the conclusion
of each study.

The duration of the studies was originally five days ,
which was an adequate time frame except that it put
some burden on the engineers who are in private practice.
The studies were shortened to four day studies and
worked well. The last two studies were three days in
duration and, in the opinion of the team leader, were
much too short. Long days of 12 to 18 hours were
common for all of the studies.

Team members ranged from young engineers and
project managers, to principals of their respective
compantes. Managers, inspectors and operators of the
system which was being studied participated as ex-officio
members. Experts from a field important to the
component that was being studied were also very
important to the teams. These ranged from treatment
plant and distribution system operators, contractors,
environmental, distribution system and corrosion
engineers.

Accepted Value Engineering methodology was
strictly enforced. There was some pressure from some of
the team members not only to shorten the study duration
but to delete some of the six phases of the studies. One
comment received was that “the FAST diagram was not
too fast.”

(0(0]0) (0]
PROJECT PARTICIPANTS

Each individual brings their own concerns, expertise,
expectations and biases to the Value Engineering Team.
Following is a discussion of what each individual brings
to the Value Engineering Study and what might be
expected to be gained from his participation.

The managers and decision makers of the system
whose component was being studied, who usually
acted as ex-officio members, obtained a better
understanding of what is necessary for the design of
a rural water system. They better understand the
technical limitations that are present with every
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project and can express political limitations that might
be present. They also realize the amount of work that
goes into a sophisticated design and can relay that to
their board, committee members and their
constituents. Having them present allows for the
obtaining of quick decisions of sensitive issues or
major changes in policy that does not require a board
decision. Because the director was present on one
study, the team was able to change the ratio of
groundwater obtained from wells to the amount of
surface water delivered for the core system. This
allowed for the possibility of a significant cost
reduction without reducing the value of the
component.

Each sponsor brings knowledge of site conditions that
were not always obvious nor recorded in any text. He
can describe potential political problems, ie,
easements, Tnibal Rights Employment Office (TERO)
requirements, etc., and help the team make proposals
about what 1s important to system users. With their
participation, the potential of unwanted surprises is
greatly dummshed.

The participating engineers may profit the most
from a study. They exchange ideas and experiences
to determine the best design concept for the system
under study. Engineers bring technical knowledge
and cost data to develop estimates for the proposals in
an effort to find an alternative with the lowest life
cycle cost.

By sharing experiences, the engineers are exposed to
new and different ideas, concepts and procedures.
This exchange of expertise may improve future
components of the Min Wiconi Project and on other
projects. Engineers came away from the studies with
a better understanding of what the individual entity
desires. They also learn what contractors, operators,
and reviewing agencies would like to see in the design
and what ideas, designs and concepts do and do not
work. The engineers can also convey some of the
technical restrictions they have to work within that
may not be understood by system managers and
operators.

Experts brought special technical knowledge to the
team. An integral part of the team, the expert
introduced new or little known technologies and
methodologies, and warned against unknown pitfalls.
The experts used as team member for Mni Wicont
Value Engineering Teams included environmental
process engineers for water treatment, corrosion
engineers for cathodic protection, electrical engineers
for the supervisory control and data acquisition,






