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INTRODUCTION
The Rawlins Level m Groundwater Project is a major step in the implementation of
the City's Water Development Master Plan as adopted by the City Council in April
1983. A brief history of water supply investigations leading to the completion of
the Master Plan and projects completed as the result of Master Plan recommendations are provided below.

HYDROGEOLOGIC INVESTIGATIONS FOR WATER SUPPLY DEVELOPMENT
In April 1982., James M. Montgomery, Consulting Engineers, Inc. (JMM) was

selected to complete the Hydrogeologic Investigations with the purpose of identifying and evaluating groundwater source areas with reasonable potential for water
supply development. After evaluation of all groundwater source areas within the
Rawlins area, those that exhibited the best potential for development were
selected for further evaluation through a test well drilling program. The final
recommendations for groundwater development (Nugget and Cloverly Formations)
were based on the test well drilling and pumping results and were incorporated into
the overall Water Development Master Plan.

WATER DEVELOPMENT MASTER PLAN
In July 1982., JMM initiated work on the City's Water Development lviaster Plan as a
Level I - Reconnaissance Study funded by the Wyoming Water Development
Commission (WWDC). The Master Plan included a series of recommendations for
new water supply development as well as improvements to existing supplies to
provide for the City's projected water demands through year 2025. The Master Plan
was adopted by the City in April 1983.

PREDESIGN OF NORTH PLATTE RIVER WATER SUPPLY IMPROVEMENTS
This project was initiated by JMlvi in July 1983 as a detailed evaluation of improvement requirements to the City's existing North Platte Water Supply. The estimated
costs of recommended improvements were used as a basis of comparison to the
costs of developing other sources of supply. This was to determine if upgrading the
North Platte supply was warranted or if other alternative sources of supply could be
developed at a lower cost. Funding for the North Platte Predesign was provided
through the Wyoming Department of Economic Planning and Development
(DEPAD).

SAGE CREEK SPRING REHABll..ITATION INVESTIGATIONS
Concurrent with the North Platte Improvements Predesign, JMM also completed
field investigations to determine if the yield of the City's existing Sage Creek
Springs could be increased through rehabilitative measures. This project was also
funded through DEPAD. Based upon actual rehabilitation of three representative
spring collection systems, it was estimated that the yield of the entire spring
collection system could be increased by 30 to 40 percent through a full-scale
rehabilitation program. The full-scale program was completed by City forces in the
summer of 1985 and the overall spring system yield was estimated to have increased
by at least 30 to 40 percent, as anticipated.
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HYDROGEOLOGIC EVALUATION OF THE NUGGET AQUIFER
This project, initiated by Anderson & Kelly, Inc. in June 1984 and funded by the
WWDC, was conducted as a Level IT Feasibility Study to develop information on the
water productivity of the Nugget Formation and to conduct long-term monitoring
of the Nugget and Cloverly Formations. In general, the scope of work included
drilling, logging, developing and testing of a well in the Nugget Formation (Nugget
Well No.1); testing of the City's existing Cloverly Well; acquisition and installation
of long-term monitoring equipment for both wells; and evaluation of data and
preparation of a final report.

RAWLINS GROUNDWATER PROJECT - LEVEL m AUTHORIZATION
Based upon the recommendations in the Water Development Master Plan and
subsequent engineering studies and test well drilling discussed above, the City of
Rawlins requested funding from the WWDC for a Level ill Design Project consisting
of drilling two additional Nugget wells, pre design/design of the well field collection
system and replacement of the lower Sage Creek Water Transmission Line from the
well field to Rawlins. Funding was approved, and in June 1985, JMM was retained to
complete the Level ill - Rawlins Groundwater Project.

SCOPE OF WORK
The Level ill - Rawlins Groundwater Project was completed in two distinct phases
as described below.
Phase I - Well Drilling and Interim Report
Well drilling consisted of drilling two additional Nugget Formation wells, completion of aquifer testing, obtaining water quality data and completion of a report on
the findings and recommendations of the drilling/testing program.

In addition to the well drilling, a separate Interim Report was prepared for submittal to the 1986 Wyoming State Legislature for approval prior to initiating final
design of the well field collection system and transmission line replacement.
The key elements of the Interim Report include:
•

Operating Plan for incorporating the Nugget Aquifer water supplies
into the City's overall water supply system and to determine water
transmission line size requirements.

•

Conceptual Design which in essence is a detailed predesign of all
improvements required for Nugget well field collection and conveyance
to the City via a new lower Sage Creek Water Transmission Line.

•

Identification of permits, easements and land purchases to implement
the project.

•

Economic Analysis to include an assessment of the City's ability-to-pay
to aid the State in determining a fair and equitable financing plan, and a
benefit-cost analysis of the project.
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•

Phase

n-

Public meetings and hearings to advise the public of the project and to
gain its input.
Final Design

Upon approval of the Interim Report, final design will be initiated on the project
selected for construction. Final design activities, anticipated to be authorized in
March 1986, will consist of:
•

Preparation of detailed construction drawings, specifications, and contract documents.

•

Preparation of Environmental Assessment Report, if required.

•

Obtain necessary construction permits, easements, and land.
FUTURE WATER DEMANDS

Projection of future populations for the City of Rawlins is particularly difficult
because of the numerous energy-related conditions that may affect growth in the
Rawlins area. Based on an evaluation of all factors that might impact the City
future population levels, the following population levels for water supply planning
purposes were utilized in the previously completed Water Development Master
Plan.
WATER DEVELOPMENT MASTER PLAN
POPULATION PROJECTIONS
PROJECTED
POPULATION

YEAR
1982
1990
2000
2025

12,000
20,000
25,000
35,000

In the Water Development Master Plan, two key criteria were used for develop-

ment of future water demands for the City. These were:
•

To meet water demands for future population levels based on historic
water use data.

•

To always meet fire protection needs and m1.Ill.mum water requirements for domestic use for future population levels.

Since completion of the Water Development Master Plan there has recently been a
significant reduction in growth and expectations of future growth in the Rawlins
area. That trend is a result of a national slowdown of uranium, coal, and gas needs
which has affected the local economy. It is now anticipated that population
projections will be more in agreement with the Wyoming Department of
Administration and Fiscal Control (DAFC) projections. The DAFC population
projections which will be used to establish future Rawlins water demands for this
project are tabulated below.
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DAFC POPULATION PROJECTIONS
PROJECTED POPULATION

YEAR

12,400
13,250
15,200
21,600

1985
1990
2000
2025

The minimum demand requirement {40 gpcd required to meet sustenance domestic
needs (no lawn water, car washing, etc.), and to provide for fire protection) is a key
criteria in the development of ground water supplies as an alternative water source
if the existing and expanded spring/surface water supplies become severely limited
because of drought conditions. The following table summarizes the calculated
minimum water demands over the planning period.

Year

Population

Minimum
Domestic
@ 40 gpcd
Wm}

1985
1990
2000
2025

12,400
13,250
15,200
21,600

350
370
420
600

~

Distribution
System
Leakage
(gpm)

Peaking
Reservoir
Evaporation
(gpm)

~

145
150
160
190

380
380
380
380

40
40
40
40

915
940
1000
1210

Fire
Flow

Total

Based on the above, meeting minimum demands of between 900 and 1200 gpm
from groundwater sources is a key goal in the City's future water supply development program.
NUGGET AQUIFER/WELL FIELD EVALUATION
Nugget Well No. 1 was drilled in 1984 and was sufficiently successful such that
additional wells, Nugget Wells No. 2 and 3, were funded by the WWDC, and
drilled in the summer of 1985 as part of this Level ill -Rawlins Groundwater
Project.
PREVIOUS NUGGET WELL NO. 1
In 1984, the first Nugget well was drilled to a depth of 1730 feet using a rotary
drill with mud recirculation. The top of the Nugget Formation was encountered
at a depth of approximately 1640 feet and a large artesian flow estimated at 350
gpm surfaced at the well head from a depth of 1656 feet. The strategraphic
column and as-built diagram of Nugget Well No.1 is shown on the following
Figure 4-4.

Testing of Nugget Well No. 1 well consisted of step, long-term, and recovery
tests. The step-test started at zero flow with a backpressure of 140 psi and
terminated with a flow of 375 gpm with the discharge valve 100 percent open.
The long-term test resulted in the flow rate dropping from approximately 400
gpm to 365 gpm during the first day and ultimately dropping to approximately
350 gpm after sixteen days.
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NUGGET WELL NO. 1 STRATIGRAPHIC
COLUMN AND AS-BUILT DIAGRAM

NUGGET WELLS NO. Z & 3
In the summer and fall of 1985 two additional wells were completed in the
Nugget Aquifer in the vicinity of the Rawlins Nugget Well No. 1. Testing was
completed with similar procedures as for Well No. 1. Well No.2 was flow tested
at a rate of 650 gpm for seven days in late July and early August. Well No.3
was flow tested in August for a period of two days. At the end of the flow test
the flow rate had declined to approximately 85 gpm. The data from the flow
test showed that the transmissivity in the very immediate vicinity of the well
was very low. However, at a short distance away from the well the transmissivity appeared to be comparable to that found at Well No.2. Based on the test
data, an aquifer stimulation was conducted on the well in October. The stimulation consisted of fracturing the formation under high pressure by injecting water
and a water and sand mixture into the well at high pumping rates. After the
fracturing enhancement of the well, flow rates up to 900 gallons per minute were
measured. The stragraphic column and as-built diagrams of Nugget Wells No.2
and 3 are shown on the following Figure 4-5.

WATER QUALITY
Each of the three wells was sampled to determine water quality characteristics
of the Nugget Sandstone Formation. It was found that well water from the
Nugget Sandstone Formation exceeds EPA recommended secondary standards for
total dissolved solids (TDS) and sodium concentration.
To produce an acceptable quality of water with respect to sodium, the well
water must be diluted and mixed with spring and surface water which has a much
lower sodium content. For the purposes of blending water supplies to achieve an
overall acceptable water quality, it shall be assumed that the Nugget well water
may be blended with Sage Creek spring and surface water, and with North Platte
water. Prior water quality sampling has shown spring water to have negligible
sodium content, with Sage Creek and North Platte surface supplies having a
sodium content ranging from approximately 20-40 mg/!.
It is suggested that sodium content from the wells be diluted to at least 100
mg/l; the NAS sodium standard recommended for the general population. When
using spring and well water combined, at least three parts of spring water must
be blended with two parts well water. Since the pipeline from Sage Creek
currently delivers approximately 2000 gpm, well water must be limited to
approximately 1300 gpm to maintain that ratio. When the upper Sage Creek
pipeline is replaced and additional spring water is delivered, well field output
may also be increased. Dilution of well water with Sage Creek or North Platte
surface water would require approximately five parts of surface water be
blended with two parts of well water to maintain sodium levels at 100 mg/I.

AQUIFER WATER YIELD PROJECTION
In order to assess the potential yield from the well field it was necessary to account
for the effects of the negative boundary in the area, interference between wells,
the turbulent losses associated with the flow from each well, and backpressure
imposed on the wells from the transmission pipeline. The backpressure on the
pipeline controls the amount of available drawdown in the wells. The wells have
about 140 pounds per square inch (psi) shut-in pressure, but some of this pressure
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STRATIGRAPHIC COLUMN AND AS-BUILT DIAGRAM
RA WLINS NUGGET WELLS NO. 2 AND 3
FIGURE 4-5

must be used to overcome the pressure in the pipeline. The water transmission
pipeline will initially operate at a hydraulic grade line approximately 115 feet
higher than the individual well heads. At maximum capacity, friction losses in the
pipeline will increase such that a backpressure of 2.05 feet will be imposed. The net
effect of the backpressure will be to reduce well yield.
Three head or backpressure scenarios were calculated for the water transmission
line in the vicinity of the well field. The three scenarios consist of:
•

Booster pumping station installation in the well field to relieve the
backpressure on the wells from the pipeline. This provides for approximately 310 feet of available drawdown in the well field and the wells
will not have to flow against the pressure in the pipeline.

•

An initial 115 feet of pressure in the transmission pipeline at the well
field. This pressure was calculated based on existing spring and initial
well flows conveyed by the pipeline. This results in 195 feet of available
drawdown in the well field.

•

An ultimate 205 feet of pressure in pipeline at the well field. This
pressure was calculated assuming the Sage Creek transmission line is
flowing at maximum capacity. This results in 105 feet of available
drawdown in the well field.

Table 1-1 shows the predicted flow rates after allowing the well fields to flow
continuously for 1, 10, and 40-year periods. Flow rates will be somewhat higher if
the wells are not used on a continuous basis. The tables also show the anticipated
yields from a well field consisting of 3, 4, 5 and 6 wells. The projected flows as
shown on Table 1-1 assume future wells 4, 5, and 6 will be similar to flow from Well
No.1 which has the smallest yield of the three existing wells. Total well field yield
may be several hundred gallons per minute higher if the future wells have yields
similar to Wells No.2 and 3.
Figure 4-6 shows the location of Nugget Wells No. 1,2, & 3; the proposed location of
three future wells; and the proposed well field collection system. The Nugget Well
Field location relative to the City is also shown on Figure 6-3 in the back cover
pocket.

WATER SUPPLY OPERATING PLAN
OPERATING PLAN GOALS AND PRIORITIES
The City's existing water supply and storage system (as shown on Figure 6-3 in the
back cover pocket) consists of:
•

North Platte River Supply
2.01 cfs (903 gpm); year 1900 direct flow right; no storage right.

•

Sage Creek Spring Supply
13.84 cfs (6210 gpm); year 1900 to 1923 direct flow right; no storage
right. The yield of the existing spring system, after the rehabilitation
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TABLE 1-1

ESTIMATED NUGGET WELL FIELD YIELD
NUMBER OF WELLS
(Yield - gpm)
Years After
Installation

3

4

5

6

1295
1150
1075

1405
1250
1175

1540
1340
1265

1660
1430
1340

900
770
730

950
840
780

1020
900
840

1100
940
900

500
430
400

540
470
440

580
500
470

620
540
500

Zero Backpressure
{Booster Pump fustalled}

1
10
40

115 Feet of Backpressure

1

10
40

205 Feet of Backpressure

1

10
40

NOTE:

Yield is based on the assumption that wells will be allowed to flow
can tinuously.
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program was completed in 1985, is estimated by the City to be at least
2400 to 2500 gpm on an average annual basis during an average hydrologic year.
•

Sage Creek Reservoir
273 A-ft (89 Mgal); year 1910 priority. This storage reservoir located in
the lower Sage Creek basin and is not within the City's water supply
system. However, the rights may be available for transfer to another
on-line reservoir which has a lower priority storage right.

•

Raw lins Reservoir
624 A-ft (203 Mgal); year 1955 priority.

•

Peaking Reservoir
346.66 A-ft (113 MgaI); year 1966 priority.

•

Atlantic Rim Reservoir
644.5 A-ft (Z10 Mgal); year 1978 priority. Approximately half of the
storage capacity of Atlantic Rim Reservoir is currently unusable
because of leakage problems.

In developing an operating plan or operating plan alternatives, the constraints
associated with the City's water rights are of primary importance. Although the
City has a relatively large senior water right from the North Platte River and at the
Sage Creek Springs, the rights provide for direct flow only and do not allow for
storage. As summarized above, the City's storage rights are relatively junior (with
the exception of the Sage Creek Reservoir which is not on the water supply system)
and are subject to regulation by more senior storage right holders during drought
condi tions.
As a result, the City's priority has been to develop additional water supplies and
short- and long-term operating plans which would:
•

Maximize the use of the senior direct flow Sage Creek Spring rights.
This would be possible through increasing the yield of the existing
springs, developing additional springs, developing surface supplies
through transferring part of the springs' water rights and diversion
points, and increasing the capacity of the Sage Creek Transmission
Line.

•

Minimize the dependency on the junior storage reservoir rights.
Storage may not be available or could at least be seriously depleted
during drought conditions. A transmission line with a larger capacity to
take advantage of direct flow water rights would serve to decrease
dependency on storage.

•

Incorporate groundwater supplies into the system to eliminate the
current total dependency on surface and spring water supplies. This
would consist of developing a groundwater supply to meet minimum

•

•

T. 19 N.

T. 18 N.

R. 88 W.

FIGURE 4-6

FUTURE WELL LOCA TIONS
AND COLLECTION PIPING
NUGGET WELL FIELD AREA

water demands (940 and 1210 gpm in year 1990 and 2025, respectively),
aDd maximize its year-round use by blending with higher quality surface
and spring supplies.
•

Minimize the use of the North Platte River supply due to its high
operation and maintenance cost.

In addition to the above priorities in developing a more reliable water supply
system, the City is desirous of increasing the system's flexibility, and having a
syste~ that allows for phased construction (bringing additional supplies on line
when needed).
FUTURE WATER SUPPLY OPERATING PLAN

Based on the results of the recent (1983 through 1985) water supply investigations
and improvements, and results of Nugget Aquifer drilling as part of this project, all
of the above operating plan criteria are still very valid.
Since the design (sizing and type of materials) of the Lower Sage Creek Transmission, Line replacement should be planned for at least a 50-year service life, the
long-term operating plan will dictate its sizing. In the long-term, a water supply
development and operating plan that would achieve the following goals would be in
the best interests of the City taking into consideration the physical make-up of its
current water supply system and water rights constraints:
•

Limit storage requirements to no more than that which is currently
available in Rawlins, Atlantic Rim and Peaking Reservoirs.

•

Always maintain a groundwater supply to meet minimum water requirements during a drought condition.

•

Size Sage Creek Water Transmission Line replacement to be able to
accommodate either additional spring and surface water development
in the upper Sage Creek Basin or LSRWMP water or a combination of
the two.

•

Reduce the use of the existing North Platte supply_

To meet the estimated year 2025 average daily water demand of 3875 gpm, and
to achieve the above goals, it is recommended the following plan of operation be
utilized.
PHASE 1 - MAXIMIZE DELIVERY CAPACITY OF EXISTING SAGE CREEK
PIPELINE

With the increased available spring supply, divert sufficient flow to maintain the
Sage Creek pipeline full year around. Should insufficient spring flow be available
during part of the year, surface water from Rawlins Reservoir should be used.
The transmission pipeline capacity is approximately 2000 gpm.
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PHASE Z - DEVELOP THE NUGGET WELL FIELD AND REPLACE THE LOWER
PORTION OF THE SAGE CREEK TRANSMISSION PIPELINE TO THE WELL
FIELD
Three wells within the Nugget Well Field have been developed with long-term
capacity of approximately 900 gpm under 115 feet of pipeline backpressure. As
demands increase consideration should be given to increasing the well field yield
to an estimated long-term yield of 1340 gpm with addition of three more wells
and a booster pump station.

PHASE 3 - MAXIMIZE SPRING OUTPUT AND REPLACE UPPER SAGE CREEK
TRANSMISSION PIPELINE
It is currently estimated that spring rehabilitation efforts plus the addition of
currently undeveloped springs can provide approximately 2850 gpm from that
source. Replacement of the upper portion of the Sage Creek pipeline will be
required when additional spring flow is needed to meet demand or operation and
maintenance costs of the existing upper Sage Creek Transmission Line becomes
excessive.

The combined estimated ultimate average annual capacity of the Sage Creek
spring supply and the Nugget Well Field is 4200 gpm. That will provide sufficient
water to meet year 2025 demand. In addition, the North Platte supply should be
utilized during extreme cold winter months to prevent pipelines from freezing
and to maintain those facilities in good working order. That supply should be
maintained as a supplemental or emergency backup to the Sage Creek and
Nugget Well Field supplies as well as to maintain the City's water right.

IMPLEMENTATION SCHEDULE
A schedule for water supply improvements to meet year 2025 demands is shown
on the following Figure 1-1.

SAGE CREEK TRANSMISSION PIPELINE
The lower Sage Creek Transmission Line must be sized to at least meet an
average daily flow of 5.62, mgd. At that flow rate, required storage in Rawlins
Reservoir would be 140 million gallons, and 202 million gallons of storage in
Peaking and Atlantic Rim Reservoirs would be required to meet peak seasonal
demands. At the available hydraulic gradeline, a 20-inch diameter pipeline
would convey 5.5 mgd, slightly undersized. The next standard incremental pipeline diameter is 24 inches which will convey a flow of 8.8 MGD. That pipeline
capacity would allow operational storage requirements to be reduced to 96
million gallons total in Rawlins, Peaking, and Atlantic Rim Reservoirs. It is
recommended that the lower portion of the Sage Creek Transmission Line from
A tlantic Rim Reservoir to the well field be sized at 24 inches in diameter for the
following reasons:
•

The next lower standard incremental pipe diameter is slightly undersized for year 2025 demands. In addition, backpressure at the well
field would be significantly higher resulting in substantially reduced
well flows for a 20-inch pipe diameter.
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•

Significant additional reserve storage capacity would be available for
use during a drought condition.

•

Repair of Atlantic Rim Reservoir would no longer' be necessary
except for additional drought reserve capacity if desired.

•

Much greater flexibility in regard to development of future water
supplies should popUlation increase at a higher rate than anticipated.

The next major water system improvement will most likely be the replacement
of the upper Sage Creek Transmission Line from the well field south to Rawlins
Reservoir. The average daily flow from the Sage Creek basin would be approximately 2850 gpm (2500 gpm from the existing rehabilitated springs and 350 gpm
from new spring development) per the above operating plan. That flow would
require an 18-inch diameter pipeline. However, a minimum storage capacity of
140 million gallons in Rawlins Reservoir and 202 million gallons in Peaking and
Atlantic Rim Reservoirs would be required to meet peak demands. It is recommended that the upper Sage Creek pipeline be 20-inches in diameter with a
capacity of 3800 gpm to minimize future storage requirements as indicated
above, and to accommodate spring yields during higher than average flow
periods.
The water supply improvements recommended to be made at this time (Nugget
Wells No. 1,2, & 3, and lower Sage Creek Water Transmission Line replacement)
are highlighted in orange on Figure 6-3 in the back cover pocket.

PROJECT COST ESTIMATES
As shown on the following Table 1-2, the total estimated project costs escalated
to mid-point of construction in July 1987 are $8,194,000. The costs include well
field collection and transmission piping for Nugget Wells No. 1,2, & 3, well control facilities, and replacing the existing lower Sage Creek Transmission Line
from the well field to Atlantic Rim Reservoir with a 24-inch transmission line
within Sage Creek Road right-of-way. The proposed improvements are shown on
Figure 6-3 in the back cover pocket. In addition to the $8,194,000 in project
costs identified in Table 1-2, the City will also be obligated to pay for previous
Level II and ill work on the project. Level II costs were approximately $188,000
and Level ill costs are estimated to be $676,000. The Level ill appropriation is
$800,000, however it is not anticipated the full appropriation will be expent.
Thus the total project cost is estimated to be $9,058,000.

PROJECT FINANCING
A detailed evaluation of the City's "ability-to-pay is provided in Chapter 7.
Based on findings of that chapter and input from the City, the preliminary
recommendation of the WWDC is to make project funding available to Rawlins
on the following terms.
•
•

62-1/2% grant for $5,661,250
37-1/2% loan for $3,396,750 (48-year term at 4% interest)

The 48-year term is proposed rather than the maximum 50-year term to allow
the City to defer loan payments for two years after project completion until
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TABLE l-Z
TOTAL ESTIMATED PROJECT COSTS
CONSTRUCTION COSTS
Well Field Area Facilities
Well head facilities
Well field control and booster
pump vault
Electrical and telemetry
Well field collection pipelines
Well field transmission pipeline
Corrosion protection & valves
Access and crossings

$

100,300
80,000
100,200
166,500
632,700
40,900
101,000

$

I,ZZZ,OOO

$

4,510,000

$

5,73Z,000
860,000

$

6,59Z,000

Engineering design & construction
management @ 10%
Legal & Administration @ 3%

$

659,000
198,000

Subtotal

$

857,000

TOTAL PROJECT COSTS (10/85)

$

7,449,000

Costs escalated to mid-point of construction (7/87)
at 6% inflation

$

8,194,000

Subtotal
Sage Creek Road Transmission Pipeline Costs
Pipeline
Isolation & air valves
Blowoffs & access manholes
Corrosion testing & protection
AtlaIltic Rim connection

$

4,187,000
132,000
66,000
100,000
25,000

Subtotal
Subtotal - Well Field & Transmission Pipeline Cost
Contingency @ 15%

TOTAL CONSTRUCTION COSTS

ENGINEERING AND ADMINISTRATION

NOTE:

Assumptions in cost estimating include:
No additional wells drilled at this time.
Corrosion protection for entire length of pipeline; may not be required.
Eight month construction period.
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other City bonded indebtedness is retired. Based on the 4%/48-year loan, the
City's annual loan retirement costs will be approximately $160,400. This annual
cost will, in effect, be reduced by O&M cost savings because of the project. The
additional annual O&M costs of the project are estimated to be approximately
$10,000 per year. However, the City will realize an annual O&M cost savings of
$40,000 to $50,000 per year because the deteriorated lower Sage Creek Transmission Line will be replaced. Thus, the City will reduce its overall annual O&M
costs by at least $30,000. The net annual cost to the City will therefore be
approximately $130,000.
PROJECT IMPLEMENTATION

A schedule for project implementation through construction is provided on the
following Figure l-Z.
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