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1.0 INTRODUCTION 

1.1 Background 

The City of Rawlins obtains water for municipal uses from springs in the upper 

Sage Creek Basin, from an artesian wellfield in the Nugget Aquifer south of Rawlins, and 

from the North Platte River. Figure 1-1 shows the location of the three sources. Water 

from the springs and wellfield is transmitted to Rawlins in a steel pipeline that was 

installed in the late 1980's. The water may be stored in two reservoirs near the water 

treatment plant (WTP), or it can enter the plant directly for treatment and distribution to 

the City. North Platte River water can be pumped to the WTP for treatment via existing 

pipelines. However, the pumping and delivery system is old and deteriorating, making 

the system less reliable. 

1.2 Study Needs 

Water demand in Rawlins is expected to increase sharply in the period 1998-2000 

with the construction of an addition to the existing correctional facility. Also, the City 

would like to understand the water supply development needs for a 50-year planning 

period, assuming moderate service area growth. The City would like to ensure water 

supplies are sufficient to accommodate the projected growth. 

In typical summers, City water demand exceeds the supply available from the 

reliable Sage Creek Springs and the Nugget Wellfield supplies. This supply deficit is met 

by providing water previously stored in Peaking Reservoir and Atlantic Rim Reservoir, 

however, water in reservoir storage can have serious taste and odor problems. The 

diatomaceous earth filter treatment plant is not capable of treating water for taste and 

odors and the City needs to understand alternatives and costs associated with treating the 

reservoir water. 
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1.3 Phase I Study Summary 

In June 1997 , Western Water Consultants, Inc. (WWC) was retained by the 

Wyoming Water Development Commission (WWDC) to perform a Level II study of the 

Rawlins water supply system. The study was to be performed in two phases. 

The Phase I study results are included in a WWC report titled "City of Rawlins 

Water Supply Project, Level II, Phase I", dated November 14, 1997. The Phase I study 

included a characterization of existing and projected water demands, an inventory of 

existing water supply capabilities, and the preparation of feasibility level conceptual 

designs for water supply development projects that would meet portions of estimated 

future water supply deficits. Other water supply issues that were examined in the first 

study phase included a review of the City's water rights status, the economics of 

financing improvement projects, and the preparation of feasibility level conceptual 

designs for projects that would improve treated water quality. The Phase I study also 

examined projects that would reduce the demand on storage water use (raw water 

irrigation system) and would improve overall system efficiency (Atlantic Rim to Water 

Treatment Plant bypass pipeline). The reader should refer to the Phase I report for 

background information that supports the direction of the Phase II study. 

1.4 Phase II - Scope of Work 

A Phase II study scoping meeting was held in Rawlins on January 9th
, 1998 with 

the City Council, City Staff, the WWDC, Western Water Consultants, Inc. and Richard P. 

Arber Associates. As determined during the meeting, this Phase II study is to focus on 

refining conceptual level designs, project cost estimates and project financing for water 

supply and water treatment projects that the City selected from the Phase I study. 

As detailed in a project letter from WWC to the WWDC dated January 16, 1998 

the Phase II scope of work includes the following objectives: 

1. North Platte Delivery System Route Evaluation. Prepare conceptual level 
designs and cost estimates for three alternative pipeline routes. The 
pipeline routes are to originate from the North Platte River near 
Rattlesnake Butte (Phase I study route), at the existing Ft. Steele pipeline 
intake, and near the existing intake for the pipeline serving Sinclair. 
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2. Intake Structure Evaluation. Examine alternative configurations for a 
river intake structure design, including an infiltration gallery, alluvial 
wells, a bank intake, and bed intake. 

3. Water Treatment Plant Improvements. Refine the conceptual designs and 
cost estimates for water treatment plant improvements, which were 
presented in the Phase I study. Prepare a detailed cost estimate and 
protocol for pilot scale testing and a cost estimate for final design of the 
pre-treatment plant. 

4. Land Ownership and ROW Needs. Identify existing land ownership and 
right-of-ways for the North Platte Delivery system and pre-treatment plant 
projects. Estimate the cost to acquire right-of-way for the two projects. 

5. Project Schedule. Prepare a detailed project schedule, which depicts the 
important milestones related to designing, permitting, constructing, and 
financing the North Platte Delivery System and Water Pre-treatment Plant 
Projects. 

6. Economic Analysis and Project Financing. Prepare a plan for financing 
the construction and operation of the North Platte Delivery System and 
Water Pre-treatment Plant projects. 

7. Environmental Studies and Construction Permits. Identify the permits, 
clearances and studies that will be required to construct the two projects. 
Estimate the cost and schedule of these items. 

These items are discussed in the following chapters. Chapter 2 is dedicated to all 

items related to the North Platte Delivery System while Chapter 3 discusses Water 

Treatment Plant Improvements. Scheduling and Financing for both projects are 

presented in Chapter 4. 
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2.0 NORTH PLATTE DELIVERY SYSTEM 

2.1 Introduction 

A primary objective of this Phase II study was to complete a route evaluation of 

alternative pipeline corridors between the North Platte River and the existing water 

treatment plant. The second objective was to refine the previously prepared (Phase I) 

design concepts and cost estimates for the project. This chapter presents information 

addressing these two objectives. 

In general, the purpose of any route evaluation is to determine, if possible, the 

route that is most cost efficient at meeting the objectives of the particular project. A 

route evaluation can be performed on alternative highway alignments, on different 

electrical power line locations, or on different water supply pipeline routes as in the case 

of this study. A route evaluation must also consider intangible factors that can not be 

described in terms of cost. 

WWC assumed that the objective of the City is to deliver North Platte River water 

to the water treatment plant for the lowest possible capital cost and lowest long-term 

operational cost. WWC recognizes that there are advantages and disadvantages with 

each of the routes, which can not be described in terms of cost, and these considerations 

are presented in the summary to this chapter. 

The following sections present the work performed for the route evaluation. 

These sections also describe the conceptual design and cost estimate for the three 

alternative projects. 

2.2 Route Descriptions 

Three alternative pipeline alignments for the North Platte delivery system are 

shown on Figure A-I, in Appendix A. All three of the routes begin at Peaking Reservoir 

(Station 0+00), which is adjacent to the water treatment plant. The three routes are 

coincident until Station 276+70, at which point they diverge and terminate at different 

locations on the North Platte River east of Sinclair. 

Route A, termed Rattlesnake Butte, is the route that was proposed in the 

previously completed Level I Study (States West, 1996), and the one which was carried 
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forward into Phase I of this Level II study. Route B, Ft. Steele, is the route that 

essentially follows the alignment of the City's existing delivery system, with the 

exception of a logical alignment change near the river. Route C, Sinclair Intake, is the 

route that terminates at or near the existing intake structure owned by the Town of 

Sinclair. It should be noted that all three routes are approximate in location and that 

some deviation from the alignments could be expected as the proj ect progresses to final 

design and construction. 

F our general factors will affect the capital and operation and maintenance costs of 

the project. These include the cost to acquire right-of-way, the cost to permit the project, 

the cost to install the project, and the cost to operate the project. These four factors are 

discussed in the following sections. 

2.3 Land Ownership and Pipeline Easements 

The records of the Carbon County Clerk, Assessor, and Engineer were researched 

to determine current surface ownership along the three pipeline corridors. Contacts were 

also made with personnel at the City of Rawlins, Town of Sinclair, the Wyoming 

Department of Transportation. A search was not conducted of Union Pacific Railroad 

records in Omaha. The search ofUPRR records was determined to be outside the project 

scope of work and budget. The results are shown on Figure A-2, in Appendix A. The 

records were also researched for easement documents for the existing water delivery 

system. At this time there are three issues that have not been resolved. These items are: 

1. Union Pacific Railroad - No documents have been found wherein the 
railroad granted formal easement to the City of Rawlins for the existing 
water delivery pipeline. Perhaps this because the railroad is a joint 
appropriator, with the City, of the water right. The railroad continues to 
hold a portion of the appropriation delivered in the pipeline for their use. 
No document has been found establishing the railroad right-of-way. The 
railroad is described, as an exception to the transfer of adjacent lands, as a 
four hundred foot wide strip centered on the railroad track as it was 
originally constructed. 

2. Sinclair Water Delivery Pipeline - A metes and bounds description of the 
centerline of the pipeline has been found. The easement across federal 
land was obtained. There is no record of a county road license for that 
portion of the pipeline easement within the county road right-of-way. The 
found documentation for the private lands involved is very sketchy. 
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3. Wyoming State Highway No. 76 - Before the Interstate 80 was 
constructed this was designated as U.S. Highway No. 30. No 
documentation has been found at either state or county offices showing the 
establishment of the right-of-way for this highway. 

WWC has not identified any problems with acquiring easement for the proposed 

pipeline that could significantly add to the cost of the project. This is true of all three 

alignment alternatives. Table 2-1 presents a summary of the temporary and permanent 

easements needs for the three corridors. 

Table 2-1 Estimated Right-or-Way Needs - North Platte Delivery System 
Rawlins Water Supply Project, Level II, Phase II 

ACREAGE 
DESCRIPTION 

Route Al Route Bl Route C 
Rattlesnake Butte Ft. Steele Sinclair Intake 

Permanent 50' Wide Easement 72 83 11 
Temporary 50' Wide Easement 81 92 73 
Land Purchase at River Intake Area 10 0 10 

NOTES: 

1. WWC has assumed, conservatively, that Routes A and B lay outside railroad 
right-of-way except for crossings. The estimates of temporary easement exceed 
the estimates of permanent easement, because permanent easement already exists 
between 0+00 and about 110+00. 

2. The estimated temporary easement quantity for Route C exceeds the permanent 
easement estimate, because WWC assumed that only permits will be required for 
that portion of Route C which falls within the right-of-way of Carbon County 
Roads No. 324 & No. 361 and within Wyoming State Highway 76. It will be 
necessary to acquire temporary construction easements from adjacent land 
owners. 

2.4 Permits and Clearances 

There are several governmental agencies that the City will have to obtain permits 

and or clearances from in order to construct any of the three alternative routes. There 

will certainly be minor differences in the permitting requirements for each route, but 

based on WWC initial discussions with the agencies, there are no serious permitting 
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obstacles for any of the routes. A summary of the agencies and their general jurisdiction 

is provided in Table 2-2. 

Table 2-2 - Summary of Permitting & Clearance Agencies 

AGENCY JURISDICTION 

State Engineer's Office and Board of Control Water Rights 
U.S. Army Corps of Engineer's River intake work, wetlands, and stream crossings 
U.S. Bureau of Land Management General clearances 
Wyoming Department of Environmental Quality Permit to construct and water quality 
Wyoming Department of Transportation Permits to place and maintain facilities in R.O.W. 
The State Historic Preservation Office Natural Historic Preservation Act Clearance 
U.S. Fish & Wildlife Service Threatened and Endangered Species Clearance 
Carbon County Permits to place and maintain facilities in R.O.W. 
Union Pacific Railroad Permits to place and maintain facilities in R.O.W. 

An expanded discussion of the permitting and clearance requirements is presented 

in Appendix B. The project cost for the special permits (e.g. SHPO clearances), have 

been itemized in the summary project cost estimates presented as Table A-I (Appendix 

A). The cost to obtain permits such as those that are required from WDEQ are assumed 

to be included in the project engineering cost shown on Table A-I. 

2.5 System Design 

The delivery system project, whichever alternative route is constructed, will 

contain three basic features: an intake system, a pumping station, and a transmission 

pipeline. For the route evaluation, WWC prepared conceptual designs for each of the 

alignments, and the designs are based on the following assumptions: 

1. Peak rate pumping will be at 2.31 cfs. This flow rate represents the 
current water right of the City's (2.01 cfs) plus the water right still held by 
the Union Pacific Railroad (0.30 cfs). As discussed in the Phase I report, 
and in Appendix B, the City should attempt to obtain the water right held 
by the Union Pacific Railroad. If this is not possible, then the peak 
pumping rate design criteria should be reduced to 2.01 cfs. 

2. Water will be pumped only during periods when river water is relatively 
clean. 
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3. There is no need for redundancy, since other supplies are available to the 
City and there is a considerable amount of reservoir storage. Examples of 
redundancy include back-up power and back-up pumps at the pumping 
station. 

2.5.1 Intake Configuration 

F our alternative intake system concepts were considered, including a river bed 

infiltration gallery, on-shore alluvial wells or infiltration gallery, a bank intake, and a bed 

intake. A detailed discussion of the different styles, their associated design criteria, 

relative advantages and approximate construction costs is presented in a previous report 

(Montgomery, 1983) prepared for the City. As such, a complete discussion is omitted 

from this report. However, for the convenience of the reader, Table 2-3 summarizes the 

advantages and disadvantages of the four systems. Each of the four systems are 

discussed following the table. 

Table 2-3 - Intake System Alternatives 
Rawlins Water Supply Project, Level II, Phase II 

Option Advantages 
River Bed Infiltration Gallery - Operate in shallow streams 

- Eliminate need for 
mechanically cleaned screens 

- A void problems with large 
debris and ice 

- Grit chamber not required 
On Shore Alluvial Well or - Operate in shallow streams 
Infiltration Gallery - Eliminate need for 

mechanically cleaned screens 
- A void problems with large 

debris and ice 
- Grit chamber not required 

Bed Intake - Cleaned with air backwash 
- Normally less expensive than 

bank or infiltration gallery 
intakes 

Bank Intake - Entire system accessible for 
maintenance 
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Disadvantages 

Federal 404 permit 
Will progressively plug ifnot 
maintained 
Difficult to access for 
maintenance 

Will require additional pump 
station 
Only limited site specific 
Hydrogeologic data exists 

404 Permit 
Obstruction placed in 
channel 
Access of high water not 
practical 
Ice 
Channel could shift 
Frequent cleaning of trash 
racks and screens required 
Subject to siltation 
Subject to debris and ice 
clogging 

~
stern 
ater 

onsultants.lnc 



River Bed Infiltration Gallery. A river bed infiltration gallery has several significant 

disadvantages as shown on Table 2-3. Given that the Town of Saratoga has had continual 

maintenance problems with their bed infiltration system, and the river environment at 

Saratoga is similar to that in the project area (high silt loads, high flood stages), WWC 

does not recommend the use of this system. 

On-Shore Alluvial Wells or Infiltration Gallery. The significant recommendation from 

the previous master plan work (Montgomery, 1983) was that if alluvial conditions are 

favorable, then either on- shore alluvial wells or an on-shore infiltration gallery would 

provide the most efficient, reliable, and cost effective intake style. WWC agrees; 

however, there is a lack of data regarding the suitability of the alluvium to make a 

recommendation for constructing either of these two styles of intakes. 

WWC performed a reconnaissance investigation on the suitability of the North 

Platte River alluvium for alluvial wells and infiltration galleries. The investigation, 

presented in Appendix C, was based on existing data and not on subsurface field 

investigations. The results of the investigation conclude that the prospect is poor for 

successful use of alluvial wells or an infiltration gallery. However, the conclusions of the 

investigation study also point out that there is some potential for some local areas with 

favorable alluvial conditions. Cost estimates are provided for performing the field 

investigations necessary to verify conditions. 

As of this report writing, the City is preparing to perform a field investigation of 

water production and water quality of the alluvial aquifer along the North Platte River. 

The activities and results of this work are unavailable at this time. 

Bed Intake. WWC does not recommend the use of a bed style screened intake for the 

North Platte River in this area. As shown in Table 2-2, bed intakes have disadvantages 

that outweigh the advantages of a bank style intake. 

Bank Intake. Given the lack of adequate data for evaluating on-shore wells, WWC 

recommends the use of a bank style intake, irrespective of intake location. 
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conceptual design for the intake is graphically shown by Figure A-3 and described by the 

detailed project cost estimates provided in Appendix A, Table A-2. 

The conceptual design for the intake includes a diversion channel from the river, 

oriented at 60 degrees upstream relative to the river channel. The channel would be 

constructed with an invert elevation that is approximately four feet below the low water 

elevation of the river. This lowered intake channel would require unavoidable periodic 

dredging; however, the deepened channel would promote easier transmission of water 

during winter periods after thick ice has formed on the river and in the channel. 

Bulkheads (stoplogs) could be used in the entrance to the channel as a means of limiting 

siltation during open water periods. The intake channel would terminate with a large 

manually cleaned trashrack, which would limit large debris from entering the screening 

chamber of the pumping station. 

Redundancy to the channel intake could be provided by installing a gated pipe 

inlet at the bank of the river, which would connect directly to the screening chamber in 

the pump station. This arrangement would reduce the amount of bed load sediments that 

enter the pump station by taking water from a higher elevation. However, this 

arrangement would likely have more difficulty diverting water during winter conditions. 

It should be noted that the most significant operational problems experienced by the 

operators of the Sinclair WTP bank intake include icing problems in the winter and moss 

(disattached aquatic phreatophytes) buildup on screens during warmer months. 

The City requested that more emphasis be placed on providing a less labor 

intensive intake structure, than what is provided in the conceptual design (assuming a 

bank intake is constructed). During project final design, the design criteria for the 

intake should be discussed in detail, and improvements to the conceptual design should 

be made where possible. 

2.5.2 Pumping Station 

The conceptual design for the pumping station is graphically shown by Figure A-

3 and described by the detailed cost estimate (Table A-2) provided in Appendix A. The 

pumping station is shown as an integral part of the channel style bank intake; however, 
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the pumping station concept is valid for any style of intake. In fact, the proposed 

pumping station could be easily designed to facilitate the future incorporation of on-shore 

alluvial wells or an on-shore infiltration system without significant additional cost, by 

providing plugged pipe penetrations through the wet well walls. 

The significant components of the conceptual design are described In the 

following paragraphs. 

Screen Chamber. A screening chamber is provided, with flat screens. Final selection 

of the screen size will be determined during final design, but operational experience may 

dictate which size is appropriate for water conditions. Operators {nay have to install 

larger screens during periods of the year when pumped water is relatively dirty. This 

would avoid excessive trips to the pump station to clean the screens. The conceptual 

design assumes that operators will manually clean screens. A crane system and screen 

washing sump area are included to accommodate this activity. 

A review of limited suspended sediment data (from the North Platte) indicates 

that a considerable portion of sediment is finer than that normally removed by typical 

screens. Screens will be selected to prevent sands from entering the wet well, which may 

cause wear on the pumping equipment with the finer sediments being pumped through 

the system. 

Wet Wells. Concrete wet wells for the pumps are shown to extend several feet below 

the expected low water elevation of the river. This sumped condition is necessary to 

provide for safe operation of the pumping equipment by providing adequate net positive 

suction head. The wet wells should extend a minimum three feet above the expected 

river flood stage. Although detailed flood elevations have not been determined at the 

alternative intake sites, a review of available gaging station data indicates that the 50-year 

flood stage will be about 10 feet higher than the low water elevation. 

Turbine Pumps. Based on the hydraulic conditions caused by the pipeline, wet well 

pumps will operate against approximately 500 feet of total head (TH). As such, two 500-
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foot TH pumps are recommended each with about 550-gpm capacity. These pumps 

require 100 horsepower motors. 

Discharge Pipe, Valves and Fittings. Discharge piping should be nominal 10" diameter 

for the design flow. A propeller meter, a flow control valve, and fabricated steel piping is 

shown on the conceptual drawing. 

Sediment Pumping Issue. Fine sediment in the pipeline, and ultimately in Peaking 

Reservoir, may increase maintenance requirements for the pipeline, and impact the 

efficiency of the water treatment processes. This sediment would originate from the river 

if the pumps were run when river quality was poor. WWC reviewed limited USGS 

suspended solids sample data from the North Platte River in the project area. The data 

generally show that a large percentage (greater than 50%) of the suspended solids are 

smaller than 25 microns in size. Twenty-five microns is a practical limit for available 

screen sizes, whether the screens are of the style manufactured by Johnson (intake 

screens) or of the canister type that can be found in automatic self-cleaning filters, such 

as those manufactured by Amiad. Twenty-five micron screens are costly. 

The proposed water pre-treatment processes improvements (Chapter 3) will 

require pilot scale testing. The proposed test protocol, discussed in Chapter 3, will 

attempt to simulate the effect of treating suspended sediment laden river water. At this 

time, WWC assumes that there will be no need for removing fine sediments at the river. 

As shown on Figure A-3, an optional post-pump sediment filter is shown in the 

pump discharge piping. This automatic backwashing filter could limit the amount of fine 

suspended sediment that enters the pipeline. Fine filtration could alternatively be 

provided prior to the turbine pumps, by using a separate pumping and filtration system. 

In either case, removing some sediment at the river pump station will result in increased 

maintenance at the river. 

Surge Tanks. Preliminary hydraulic transient analysis indicates that pressure rises in the 

transmission pipeline, as a result of fast valve closure or pump shut down, will not be 

excessive if the piping material is properly selected. However, analysis does show that 
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the phenomena of column separation will occur if some means of protection is not 

provided. Surge tanks are shown in the conceptual design to eliminate column separation 

and its resulting impact. It should be noted that the Rattle Snake Butte route will 

experience a more pronounced column separation problem than the other two routes. 

This is due to the extremely undulating vertical profile near station 870+00 and its close 

proximity to the pumping station. Final engineering design will have to carefully 

consider this situation if this route is constructed. 

Crane System. A crane system is recommended to allow for the removal of motors, 

pumps and screens. 

Building System. WWC proposes the use of standard concrete masonry units for the 

pump house building. The building will be relatively tall (18 feet) to allow for the 

overhead crane system. The building would have a walk door for pedestrian use and a 

large rolling door for access by light trucks. 

Control System. WWC interviewed operators of the existing water treatment plant to 

obtain their input on the pump station controls. Based on these discussions, a conceptual 

control plan was developed. 

The conceptual design for automatic control of the river pump station is based on 

a local PLC (programmable logic controller) that communicates with the existing PLC at 

the water treatment plant. Communication would be via a radio telemetry link. The PLC 

will have two digital outputs to operate the pump motors and an analog output to operate 

a flow control valve. The flow control valve will use the water storage tank level at the 

Thayer booster station as the input to the loop. Analog inputs will include the flow rate 

in the pipeline, turbidity, individual pressures at the two pump discharges, the differential 

pressure across the filter (if used), individual water levels in the two wet wells, the river 

stage and the interior building temperature. Digital inputs will include vibration sensors 

in the two pump motors, AC power monitors and intrusion switches on the building 

doors. Power for the local PLC will be supplied by a UPS (uninterruptable power 

supply). Additional ladder logic will be added to the PLC at the water treatment plant to 
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accommodate the proposed river pump station and additional screens will be added to the 

existing Intellution ™ control software. The existing hardware controls for the river pump 

station at the water treatment plant will be updated to reflect the new facility and 

integrated into the control system. 

Electrical Power and Phone. WWC contacted both Pacific Power and Light and 

Carbon Power and Light regarding cost estimates to install suitable electrical power at the 

three alternative diversion sites. The detailed cost estimate shows these costs. As shown, 

the cost to reactivate existing power at Ft. Steele is zero, but the cost to install new power 

at Rattlesnake Butte and Sinclair Intake is considerable. The relatively high cost 

associated with installing power to these two sites is related to upgrading several miles of 

power line by adding a neutral wire. 

WWC visited with U.S. West Communications regarding the costs associated 

with extending telephone service to the three alternative diversion sites. WWC has 

assumed that standard phone service is necessary at each alternative diversion location. 

As noted elsewhere, control of the pumping stations would be by radio telemetry, and not 

phone lines. 

2.5.3 Transmission Pipeline 

The conceptual design for the pipeline system, for each route, is shown on Figure 

A-I, in Appendix A, and listed in the detailed cost estimate (Table A-2). Design factors 

that were considered in preparing the designs are summarized in the following 

paragraphs. 

Pipe Diameter. Hydraulic analysis indicates that nominal 12-inch diameter pipe is the 

optimum size. Ten-inch diameter pipe could be used, however, the trade off would be 

increased operating pressures. Increased pressures would require steel or ductile pipe, 

larger pumping equipment, increased attention to surge control needs, and higher 

pumping costs. 
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Pipe Material. The conceptual design assumes that standard A WW A C900 PVC pipe 

will be used where operating pressures permit. As shown on the preliminary hydraulic 

profiles of Plate A-I, C900 pipe (Class 150 and 200) can be used on all three alignments 

for most of the route length. Use of ductile iron or steel pipe will be necessary where 

operating pressures, including the effects of surges, exceed the pressure rating of plastic 

pipe. Either ductile iron pipe or fabricated steel pipe will have to be used near the river 

on all three alignments. 

The use of plastic pipe will eliminate the need for cathodically protecting the 

transmission line, except at localized pipe appurtenances. Existing Soil Conservation 

Service data indicates that most of the soils are highly corrosive to buried metallic 

structures along all three alternative routes. 

Appurtenant Features. Pipeline appurtenant features such as air & vacuum valve 

stations, blow-off installations, cased railroad crossIngs, and miscellaneous 

appurtenances have been provided for in the detailed conceptual design cost estimate. 

2.6 Operational Costs 

Operation and maintenance costs compose the final factor that will enter into the 

judgement as to which alternative pipeline route is more efficient. Table A-3 (Appendix 

A) contains a detailed operations and maintenance estimate for the three project routes. 

The estimates show that O&M cost is expected be about the same irrespective of where 

the pumping station is located. The estimates assume that the North Platte Delivery 

System is used at full capacity for 4 months out of the year. This assumption is 

conservative for initial system operation. 

2.7 Summary 

Table 2-4 is provided as a summary comparison of the alternative pipeline routes 

considered. The table presents estimated capital and operational costs and identifies the 

advantages and disadvantages for each route. Based on the information in Table 2-4, 

WWC recommends that the Sinclair Intake, Route C, be the priority route for design and 

construction. 
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Estimated Total 

Project Cost l 

Estimated Annual 

Operation and 
Maintenance Cost2 

Advantages 

Disadvantages 

Table 2-4 - Route Evaluation Summary 
Rawlins Water Supply Project, Level II Phase II 

Route A Route B 
Rattlesnake Butte Ft. Steele 

$6,210,000 $6,310,000 

$83,000 $83,000 

1. Best potential for 1. Existing Facility 1. 
conversion to 
alluvial intake 2. 
system3 

3. 

1. Intake area located 1. Poorest potential for 
in relatively conversion to 
unstable reach of alluvial intake 
river. Potential for system) 
meander cut-off 

2. Poorest access for 
O&M 

Route C 
Sinclair Intake 

$5,630,000 

$83,000 

Best access for 
O&M 
Raw water tap for 
Sinclair refmery 
should be cheaper 
ROW corridor 
along Highway 76 
would provide for 
treated water supply 
line to serve east 
Rawlins area 

Notes: 1 - See Tables A-I and A-2 (Appendix A) for Summary and Detailed 
Project Cost Estimates 

2 - See Table A-3 (Appendix A) for itemized O&M cost estimate. 
3 - See Appendix C for North Platte River Alluvium Evaluation. 
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3.0 WATER TREATMENT PLANT IMPROVEMENTS 

3.1 Need for Water Treatment Plant Improvements 

The existing water treatment plant for Rawlins, Wyoming has diatomaceous earth 

(DE) filters without any pretreatment processes. The water treatment plant needs to be 

improved by adding a pretreatment system. The purpose of the pretreatment is to 

improve the quality of the drinking water for taste and odor and overall quality, and also 

to provide adequate treatment processes if North Platte River water is added as a drinking 

water source. The existing problems with the water quality include extreme taste and 

odor problems during periods of algae growth in the storage reservoirs. The new 

Enhanced Surface Water Treatment Rule (ESWTR) will require production of higher 

quality drinking water including water with less turbidity. The pretreatment processes 

proposed for the Rawlins water treatment plant will accomplish all of these treatment 

goals of: 1) Reducing taste and odor, 2) Improving the turbidity removal to meet more 

stringent regulations, 3) Providing adequate treatment so that North Platte River water 

can be used as a water source. 

Future additions to the Safe Drinking Water Act may mandate other 

improvements to other areas of the water treatment plant. An example of this is probable 

future requirements for treatment of backwash water before it can be reused. However, 

this probable future requirement has not been drafted as yet, so that addressing this and 

other future regulations is inappropriate at this time. 

3.2 Pretreatment System Conceptual Design 

A conceptual design has been developed to address the requirements for the 

pretreatment system. This conceptual design includes powdered activated carbon 

addition, sand-ballasted clarification, and potassium permanganate addition. Pilot testing 

will be conducted to confirm the effectiveness of these processes for the treatment 

requirements. 

An existing water quality problem that will be addressed through the addition of 

the pretreatment processes is the taste and odor problem related to algae blooms in the 

raw water reservoirs. To reduce the taste and odor in the drinking water, powered 
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activated carbon (PAC) and possibly potassium permanganate will be added to the water 

in the pretreatment system. Also, the disinfection process must be changed to reduce the 

amount of taste and odor formed by addition of high concentrations of chlorine. The 

additional treatment provided by the pretreatment system should remove more substances 

so that it is possible to reduce the chlorine dosage required for disinfection. 

The proposed pretreatment system also includes the Actiflo sand-ballasted 

clarification unit. The Actiflo process is a major component of the planned pretreatment 

system. The Actiflo unit will accomplish removal of the PAC to prevent excessive 

loading of the DE filters, remove substances that produce a chlorine demand so that the 

disinfectant dose can be reduced and resultant taste and odor reduced, and improve the 

overall turbidity removal efficiency of the water treatment plant. The Actiflo process was 

selected in the conceptual design because the pretreatment process will be required to go 

through periodic startup and shutdown as the pretreatment is needed or not needed, and 

the Actiflo process is relatively easy to startup. Also, treatment of highly turbid water is 

possible with the Actiflo process and can be utilized effectively if the North Platte River 

supply is implemented. Tests have indicated that the Actiflo process provides a high 

level of pretreatment and lower chemical dosages for alum and polymer. The processes 

of the pretreatment system are shown schematically in Figure 3-1 and the proposed 

location of the pretreatment facility is shown in Figure 3-2. 

In the conceptual design, the need for redundancy of treatment processes was 

considered. Redundancy of treatment processes is important to assure that the rated 

capacity of the treatment plant can be met if a major piece of equipment is out of service. 

For example, two pumps are provided so that if one is out of service, the back-up can be 

put into service and treatment is continued. For the pretreatment processes, redundancy 

was not determined to be necessary for the major unit processes. The carbon contact 

tanks can continue operation, though less effectively, if a mixer is out of service. 

Likewise, for the Actiflo units, operation can continue until a motor is replaced for one of 

the mixers, though the operation would not be as effective as with all the mixers in 

service. Also, the carbon contact tanks and the Actiflo units can be loaded beyond the 

design flow during emergency situations. To assure a firm 8 mgd capacity for the DE 
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filtration, another DE filter could be added in the future so that 8 mgd of filter capacity is 

available even if one filter unit is out of service. 

3.3 Capital and 0 & M Costs 

Richard P. Arber Associates has developed an opinion of probable project cost. 

The construction costs were estimated based upon the conceptual design for the water 

treatment plant improvements, and a 15% contingency was used in accordance with the 

Wyoming Water Development Commission standards. The costs for engineering design 

and construction engineering were also developed in accordance with the Wyoming 

Water Development Commission standard computations. A cost for pilot plant testing 

was included in the project cost estimate and an itemized breakdown of the pilot testing 

cost is provided in Appendix D. The pilot testing cost estimate does not include costs.for 

City of Rawlins employees who will provide many man-days to set-up and support 

operation of the pilot testing. 

The total project cost estimate is $3,750,000. A detailed breakdown of the project 

cost estimate is included in Appendix D. 

The additional O&M expenses for the pretreatment facilities are estimated to be 

about $126,000 for 3 months of operation at 6 MGD. This estimate includes the cost of 

electricity, one half-time staff person and the cost of activated carbon and potassium 

permanganate for treatment. The O&M cost estimate does not include cost changes 

associated with changing the disinfection system to decrease the chlorine dosage or 

change the disinfectant to chloramines. 

3.4 Project Scope, and Activity Durations 

The major elements of the Rawlins Water Treatment Plant Improvements project 

include the following: 

• Pilot Testing 

• Preliminary and Final Design 

• Engineering Services During Bidding and Construction 

• Construction 
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Pilot Testing 

Pilot testing is required to verify the effectiveness of the treatment processes of 

the conceptual design, and also to optimize the type of chemical addition, chemical 

dosage, and contact time for the chemical. A brief description of the pilot testing and 

scheduling follows. 

The pilot testing will be conducted in two phases. The first phase will be bench

scale testing. This bench-scale testing will be conducted by the consulting engineer staff, 

Actiflo staff, and Rawlins Water Treatment Plant staff. The purpose of the bench-scale 

testing will be to confirm the effectiveness of powder activated carbon (P AC) and 

potassium permanganate addition for control of taste and odor, to evaluate types of PAC 

for effectiveness, to determine dosage and contact times needed for effective PAC 

treatment, and to provide preliminary data regarding the effectiveness of the Actiflo 

process. 

The second phase of pilot testing will be conducted with the Actiflo pilot unit 

which is operated at a flow of 0.5 to 1 mgd. This is close to a full-scale treatment 

process. During this phase of pilot testing, the coagulant dosage will be confirmed, the 

polymer type and dosage will be confirmed, and the effectiveness of the Actiflo process 

for treating variable water quality and removing PAC will be confirmed. 

Pilot testing preparation, bench-scale testing, pilot Actiflo testing, and results 

evaluation will require 10 - 12 weeks. Preparation for the pilot testing should be started 

as soon as the result of the funding request is known in July. In fact, to assure that the 

Actiflo pilot unit is available for testing during the taste and odor occurrences in the 

reservoir water, the unit should be reserved by the beginning of the summer. Bench-scale 

testing will require 1 week during the end of August or beginning of September. Pilot 

testing of the Actiflo unit will require 3 weeks, about 1 -2 weeks after completion of the 

bench-scale testing. 

Preliminary and Final Design 

The design phase will require much coordination and communication to assure 

that the design details for the water treatment plant improvements meet the City's staff 

goals and preferences. At the completion of the final design, the plans and specifications 
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will be ready for appropriate approval and will be subsequently advertised for bids. 

Preliminary and final design will require approximately 6 months. 

Engineering Services During Bidding and Construction 

Engineering services during bidding and construction include reviewing the bids 

of the general contractors to note whether all requirements of the Contract Documents are 

fulfilled by the bidders, coordination of the pre-construction meeting, providing 

necessary construction inspection, reviewing shop drawings and submittals, addressing 

requests for information, processing and negotiating contract modifications and change 

orders, and providing assistance with startup. 

The bidding period requires about 6 weeks from advertisement to award. About 6 

weeks after completion of construction is needed to complete the as-built drawings. 

Assistance for startup will be provided for about 3 months after completion of 

construction. 

Construction 

Construction will be completed in 12 - 18 months. We have assumed 12 months 

for cost and schedule purposes (See Chapter 4). 
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4.0 PROJECT SCHEDULE AND FINANCING 

4.1 Introduction 

The previous chapters of this report presented conceptual designs and project cost 

estimates for the North Platte Delivery System (NPDS) project and the Water Treatment 

Plant Improvements (WTPI) project. These two projects were presented in the Phase I 

study report as possible solutions to specific water supply problems. The North Platte 

Delivery System project is a solution that will address projected water supply deficits. 

The Water Treatment Plant Improvements project is a solution that will address current 

and future water treatment problems. These two projects were selected, from a list of 

several alternatives, by the City and WWDC for further study during this Phase II effort. 

Section 1.2 of this report (Phase II - Scope of Work) describes two project 

objectives that were not addressed in the previous chapters, including objective No.5 -

Project Schedule, and objective No.6 - Economic Analysis and Project Financing. The 

material presented in this chapter will address these two objectives concurrently. A 

concurrent analysis of project schedule and financing is necessary, because two relatively 

large projects are to be constructed using several sources of funding, and the funding has 

attached time considerations. 

Specific items that will be presented in this chapter include: 

• A review of funding needs, alternative sources, and funding constraints. 

• The methods and assumptions used in a cash flow and scheduling evaluation. 

• An evaluation of probable water rate increases that will be required to fund the 

additional operational expenses for the two projects. 

4.2 Project Funding Alternatives and Assumptions 

The Phase I study identified several possible sources of funding for the two 

selected water projects. Identified funding sources included the WWDC, the WSLIB, the 

Federal RUS program, the Carbon County Capital Facilities Tax (CFT), and water rate 

increases. Since the Phase I report was completed (November 14, 1997) two noteworthy 

things have occurred which have helped to reduce uncertainty about project funding. 

Namely, Carbon County passed the capital facilities tax and the City has secured a 
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WWDC grant to finance a portion of the North Platte Delivery project. Because of these 

developments, it is necessary to present an updated understanding of project funding 

needs, funding alternatives and funding constraints. 

WWC's current understanding of project funding needs, alternatives, and 

constraints is presented in Table 4-1. The table summarizes the project cost estimates 

developed in Chapters 2 and 3, and presents the assumed funding sources with their time

related constraints. The information in this table is critical input to the financing and 

scheduling analysis presented in Section 4.3. 

The project costs and financing assumptions in Table 4-1 suggest that both 

projects can be constructed without having to secure additional funding, i.e. the estimated 

project cost to the City ($4.127 million) is less than the projected capital facilities tax 

income ($4.375 million). However, the analysis is not this simple, because there are real 

timing constraints on the monies being secured to fund these projects (see Notes on Table 

4-1). A cash flow and project schedule evaluation is necessary to account for these time 

constraints. 

4.3 Cash Flow and Project Scheduling Evaluation 

4.3.1 Introduction 

There are two ways that the City can fund construction of the two projects, given 

the funding assumptions presented in Section 4.2. First, the City can issue general 

obligation bonds (or other type of bond), which requires passing a bond election or secure 

short term loans from lenders. This action will make cash available to design and 

construct both projects concurrently, and as soon as possible. Second, the City can 

schedule the projects such that cash incomes are always comfortably ahead of cash 

outflows. The decision on which general approach to take is a choice of the City 

management. 

In the following sections, an analysis of project schedule and financing is 

presented. The objective of the analysis is to determine if there is a scheduling scenario 

that will allow the City to construct the projects without having to issue bonds or obtain 

short term loans. 
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Table 4-1 - Project Financing Needs, Constraints and Assumptions 
Rawlins Water Supply Project, Level II, Phase II 

Funding Sources 
Total Estimated 

Carbon County} Project Cost 
Project Capital Facilities Tax Outside Agency (Millions) 

North Platte Delivery System 2.252 3.3782 5.634 

Water Treatment Plant 
Improvements 1.875 1.8753 3.755 

Totals 4.127 5.253 9.38 

NOTES: 

3 

5 

Carbon County Capital Facilities Tax. This optional sales tax, effective January 1, 1998 is 
projected to generate 4.375 million dollars over six years. The money is earmarked for use on 
both projects. Current receipts through February, 1998 are essentially as projected. 

Wyoming Water Development Commission. The City has secured a 60% grant on the total 
estimated project cost for the North Platte Delivery System. The money will be set aside in a state 
account so that project expenses will be paid at 60% as invoices are received. Final payments to 
project contractors (engineering and construction) must be made from this account no later than 
July 1,2002. 

Wyoming State Loan and Investment Board. The City plans to submit two requests to this 
agency for funding 50% of the total project cost. The fIrst application will be in April 1998 and 
will be a request to cover 50% of the pilot plant study and the final design engineering for the 
plant. This grant, if awarded, cannot be used until July 1998. The second request is anticipated to 
be in April 1999 and be for 50% of the construction and construction administration costs. If this 
grant is awarded, it cannot be used until July 1999. 

North Platte Delivery System Total Estimated Project Cost. As presented in Chapter 2.0, the 
cost for this project assumes that Route C to the Sinclair Intake is constructed. 

Water Treatment Plant Improvements Total Estimated Project Cost. As presented in Chapter 
3.0, the cost for this project is dependent on the results of the pilot scale testing work, which has 
not yet been conducted. 
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4.3.2 Methods 

Estimated and assumed project cash inflows and outflows were projected on a 

month by month basis. Cash inflows include the capital facilities tax (CFT) and the 

grants (in hand and assumed). Cash outflows include the City's payments for 

engineering and construction services, right-of-way, permitting, and legal fees. The end 

of month balance in the City's capital facilities tax account was then calculated based on 

the magnitude and timing of these cash inflow and outflows. 

The scheduling and financing evaluation was a process of evaluating scenarios 

using a "what if' approach. Different proj ect phase start dates were assumed and the 

resulting end of month balance in the CFT account was calculated and plotted. Negative 

CFT account balances in any given month indicated that the assumed income stream was 

not sufficient to accommodate the estimated expenses. An example of the accounting 

calculation input and output is provided in Appendix E (Scenario 1). 

Two simplifying assumptions were made in the accounting calculation: 

1. Interest does not accrue on capital facilities tax money held by the City. 

2. There is no inflation of project costs. 

4.3.3 Inputs 

Cash Inflow. The cash inflows used in the accounting calculation are as described in the 

notes to Table 4-1, which include assumptions about the Capital Facilities Tax, the 

WWDC grant and the assumed WSLIB grant schedule. As an example, the calculation 

assumes a linear stream of cash inflow from the Capital Facilities Tax. The linear rate 

was estimated as the expected gross income divided by the 72-month period over which 

the tax is expected to be in effect. 

Cash Outflow. Cash outflows for designing and constructing the projects were input 

based on the project cost estimates reported in the previous chapters and assumed project 

schedules. The cash outflows were assumed to be linear over duration of the project 

phases. The following Table 4-2 summarizes these assumptions: 
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Table 4-2 - Estimated Project Phase Costs and Durations 
Rawlins Water Supply Project, Level II, Phase II 

Project and Phase Estimated Phase Cost Estimated Phase 
$K Duration, 

Months 
North Platte Delivery System Project 
A. Engineering, ROW, Permitting, Surveys 545 18 
B. Construction Administration 460 18 
C. Construction 4,625 12 
Water Treatment Plant Improvement Project 
A. Pilot Plant Testing, Engineering, Permitting 365 12 
B. Construction Administration 310 17 
C. Construction 3,075 12 

4.3.4 Results 

Scenario 1 - Construct Both Projects Concurrently 

The most ambitious schedule would be for the City to start and complete both 

projects without delay. Figure 4-1a presents the estimated end of month balances in 

the CTF account. As shown, the balance is negative in the year 2000, indicating that tax 

incomes are not sufficiently advanced to finance the two projects concurrently. Short 

tenn financing such as bonds or loans would be required. 

Scenario 2 - Construct The Priority Project First 

As discussed in a January 9, 1998 meeting with the City, constructing the WTPI 

project is a priority (see January 16, 1998 project letter). Therefore, this scenario 

assumed that this project would begin in the summer of 1998 with the proposed pilot 

plant work and final design engineering. The rational behind this scenario is to delay 

design and construction of the NPDS project as long as practically possible, to allow for 

sufficient cash accumulation in the CTF account. However, because there is a July 1, 

2002 deadline on the WWDC grant, the NPDS project start date can not be delayed any 

later than September 1999. As shown in Figure 4-1 b, the end of month CFT balance is 

negative in year 2002. Simply stated, the constraint on WWDC money does not allow 

the eFT accumulate fast enough. Short tenn financing would be required. 

29 ~
stern 
ater 

onsultants. Inc 



a.----------------------------------------------------------------------------------------------------------------------------------------------------------. 8 

CAPITAL FACILITIES TAX ACCOUNT EOM BALANCE 

~~ ~------------------------------------------------------~ 
WATER TREATUENT PLANT 

ADUINISTRATION 
1,500 +--t===DiGtNiffiitNC;====t======~==t=___r~~~~~~~-_1 

ROW, PERUIT 

1,000 +_---'-------------'---'----------J.---L---------------~ 

~+-----~~--------~~--------------------------------~ 

Q~---------------~---------------------~~~~ 
-~+----------------~------------------~~----~ 

-1,000 +_--------------------llr----------7flC--------------~ 

-1,500 +_---------------------------3or-------,.JIIIC--------------------~ 

-tooO+-----------------------------------------------4 
Scenario 1 

-~500~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

= m m s m ~ ~ ~ 8 8 ~ ~ - - - - s s ~ N ~ ~ ? ~ 9 
,gb L ~ ~ ! L ~ ~ b L - ~ b ~ ~ ~ ~ I - ~ b I - ~ c 
. ~ ..., e ~ ~ - 0 ~ ~ ~ 0 ~ ~ , 0 ~ ~ ~ 0 ~ ~ ~ 0 ~ 

Month, Year 

2~ ~------------------------------------------------------~ 

WATER TREATUENT PlANT 

ADUINISTRATION 
1~ +-------------+-~~~~~--~~~~~~--~--~~~~~~ 

CONSTRUCTION DELIVERY SYSTEU 
PROJECT 

1,000 +_----------+:::'O-...,..-------~I_-_+_---~I____+_-----------___f 

~~----~~----------~~---------------------------~ 

O~----------------~~--~--------------~~~B 
-~+-------------------------------~-----~~---------f 

-1,000 +_--------------------------------------=~--------------___f 

-1,500 +-----------------------------------------------------1 
-tooo+--------------------------------------------------1 

.. 

FIGURE 4-1 
FINANCING AND SCHEDULING 

EVALUATION RESULTS 
flAm SUPPLY PROJECT. LEVEL. II. ptN[ II 

CI1Y OF' RAWLINS. W'tOMINC 

.. .... 
I-----t_~ tm!--~- ~E::LI:-=-.. --II 

or 

30 



Scenario 3 - Engineer Both, Construct NPDS, Delay WTPI Project 

This scenario assumes that the City constructs the NPDS project first, while also 

starting on the pilot plant work and engineering work for the WTPI project. The 

evaluation work for this scenario was an attempt to "fit" two cash outflow schedules 

within the expected cash in flow stream from the CFT. The results, shown in Figure 4-1c, 

indicate that delaying the WTPI project construction phase until late 2002 will allow the 

CFT account to remain positive, except for one small negative occurrence in year 2001. 

Minor scheduling adjustments could eliminate this small dip. 

Though this scenario indicates that there is no need for short term financing, there 

are many disadvantages to delaying construction including: 

1. The project cost will increase due to inflation (assumed to be 3-4% per 
year). 

2. The design will have to be reviewed prior to construction because of the 
three year delay between design and construction. This will result in 
additional engineering costs. 

3. The North Platte Delivery System will be constructed, but not useable 
because of no treatment plant improvements. 

4. There will be a delay in solving the taste and odor problem. 

These disadvantages outweigh the cost of short term financing required by other 
options. 

Summary 

The financing and scheduling evaluations have shown: 

1. Short term financing will be necessary if the City wishes to construct both 
projects concurrently, or if the City wishes to construct the priority project 
(Assume WPTP) as soon as possible. 

2. The only project schedule that may be able to avoid short term financing 
includes constructing the NPDS project first, and delaying construction of 
the WPTP project until late 2002. The identified disadvantages of this 
schedule makes it the least desirable option. 

4.4 Evaluation of Short Term Financing 

As presented in Section 4.3.4, there are two project-scheduling scenarios (No. 1 

and No.2) that would require the City to obtain short term financing. The purpose of this 

section is to present an analysis of the short term financing needed to make these design 
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and construction schedules possible. This analysis is provided at the request of the 

WWDC. 

A general discussion of Figure 4.1(a) is instructive. This figure is a graphical 

presentation of the calculated values on line No.8 in Table E-l (Appendix E). Figure 4.1 

(a) shows that cash outflow will exceed cash inflow between November 1999 and April 

2001. During this period the CFT negative account balance will continue to grow (the 

cash balance trend line has negative slope) until it reaches a maximum of about 1.73 

million dollars. After April 2001, monthly cash inflows are exceeding cash outflows (the 

cash balance trend line has a positive slope), even though the account balance remains 

negative until August 2003. The question is: How much cash should be borrowed prior 

to June 2000, and what will it cost, to avoid the negative cash balances shown in Figure 

4.1 a? 

4.4.1 Assumptions 

The following assumptions were made for the analysis: 

1. Short-term loans are available to the City at an interest rate of 5% 
compounded annually, and that there are no loan fees. 

2. The funding assumptions, project costs and project schedules are as 
assumed for the preparation of Figure 4.1. 

3. That interest does not accumulate on the CFT funds held by the City. 

4. That there is no inflation of project costs (i.e. project contingencies will 
cover this item). 

5. That loan payoff will be annual payments (principal and interest) with 
final payment in January 2004. 

4.4.2 Results 

Scenario No. 1 

The total amount of cash to be borrowed is simply the maximum deficit recorded 

in the CFT account balance, which is about 1.73 million dollars. The cost to borrow this 

amount is estimated with the following financial calculation: 
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A = P (AlP, i, n) 

Where P = Amount to be borrowed, or $ 1.73 million 

AlP Financial factor from interest table, 0.2820 

n = 

A = 

5% 

4 years, assuming loan secured January 2000 and paid off 

with four annual payments. 

$ 0.49 million 

The financing expense is thus about $230,000 (0.49 x 4 - 1.73 million). 

Scenario No.2 

The total amount of cash to be borrowed is the maximum deficit recorded in the 

eFT account balance, which is shown on Figure 4.1 b to approximate 1.0 million dollars 

(March of 2002). The cost to borrow this amount is estimated with the following 

financial calculation: 

F=P(AIP,I,n) 

Where P 

AlP 

= 

n 

A 

Amount to be borrowed, or $ 1.00 million 

Financial factor from interest table, 0.3672 

5% 

3 years, assuming loan secured January 2001 and paid off 

with three annual payments of principal and interest with 

final payment in January 2004 

$ 0.37 million 

The financing expense is thus about $100,000 (0.37 x 4 - 1.0 million). 
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4.4.3 Summary 

Even though the project can be constructed without short term financing (Option 

C), this is not recommended. The sequencing of construction is not logical and it delays 

solving the City's water problems. The cost of short term financing is small compared to 

the entire project, therefore Option A is recommended. This option solves the water 

problems in the shortest time frame. 

4.5 Water Rate Structure 

As identified in the Phase I report, water rate structure adjustments will be 

required to fund operation and maintenance of the two proposed projects. Table 4-3 

presents the operation and maintenance expense estimates for the two projects that were 

presented in Chapters 2 and 3, and the estimated water rate increase that will be necessary 

to offset these added expenses. It should be noted that the expense estimates are based on 

4 months of water pumping from the North Platte and three months of water pretreatment 

use at 6 mgd. These are conditions that will not be likely for at least five to ten years. 

The estimated rate increase is based on the current number of water taps. 

Table 4-3 also presents a water rate increase estimate that would be required for 

funding construction of the WPTP project for the situation where 50% grant funding of 

the project from WSLIB could not be obtained. 
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Table 4-3 Project Economics Summary 
Rawlins Water Supply Project, level II, Phase II 

A ESTIMATED TOTAL PROJECT COST 

B FINANCING ASSUMPTIONS 

Capital Facilities Tax Account 40% 

WVVDCGrant New 60% 

WSLIB Grant 50% 

WSLIB Loan 50% 

Federal RUS Loan 50% 

C ANNUAL DEBT RETIREMENT ON LOANS 

Interest Term 

WSLIB 7.0 30 

RUS 5.5 30 

0 OPERATION AND MAINTENANCE COSTS (Additional, not total) 

E AVERAGE RATE INCREASE, $/tap/month 

To offset O&M expenses Only 

(Assumes 3,471 taps of all sizes) 

F DEBT RETIREMENT PLUS O&M COSTS, ANNUAL = C+O 

G AVERAGE RATE INCREASE, $/tap/month 

To offset O&M and Debt Retirement 

(Assumes 3,471 taps of all sizes) 

Summary of Needed Rate Increase 
(Assumes 3,471 taps of all sizes) 

NPDS Project and WSLIB 50% Grant on WTPI Project 

NPDS Project and WSLIB 50% Loan on WTPI Project 

NPOS Project and RUS 50% Loan on WTPI Project 
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Project 

$5,630,000 

$2,252,000 

$3,378,000 

$83,000 

$1.99 

$83,000 

$1.99 

$/tap/month 

$5.02 

$8.65 

$8.12 

Water Treatment Plant Improvements Project 

Assume 

50% WSLIB Grant 

$3,750,000 

$1,875,000 

$1,875,000 

$126,000 

$3.03 

$126,000 

$3.03 

Sltaplyear 

$60.21 

$103.75 

$97.38 

Assume 

50% WSLIB Loan 

$3,750,000 

$1,875,000 

$1,875,000 

$151,100 

$126,000 

$3.03 

$277,100 

$6.65 

Assume 

50% RUS Loan 

$3,750,000 

$1,875,000 

$1,875,000 

$129,010 

$126,000 

$3.03 

$255,010 

$6.12 
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Table A-1 Summary of Project Cost Estimates 
North Platte Delivery System Alternative Pipeline Routes 
River Intake, Pump Station and 12" Pipeline at 2.32 cfs 
Rawlins Water Supply Project Level II, Phase II 

1 Construction Cost Subtotal (See Table A-2 Detailed Estimate) 

2 Engineering Cost (1 ()oA, of No.1) 

3 Subtotal (No. 1 + No.2) 

4 Contingency (15% of No.3) 
5 CONSTRUCTION COST TOTAl (No.3 + No.4) 

6 Prepare Final Plans and Specifications (10% of No.1) 

Preliminary Design 
Engineering Surveys 

Soil Borings 
Permits & Clearances not listed in Item 7 
Corrosion Study 
Final Plans and Specifications 

7 Permitting and Mitigation 

Cultural Surveys, Clearances 

Wildlife Surveys, Clearances 
Change Point of Diversion, Board of Control 
Mitigation 

8 Legal Fees 

9 Acquisition of Access and ROW 

Permanent Easements 
Temporary Easements 

Land Acquisition 
Landsman Services & Exhibt Preparation 

10 PROJECT COST TOTAL (Nos. 5 + 6 + 7 + 8 + 9) 

11 ROUNDED PROJECT COST TOTAL 

$500 lacre 

$250 lacre 
$3,000 lacre 

Route A 

Rattlesnake Butte 

$4,427,424 

$442,742 

$4,870,166 

$730,525 
$5,600,691 

$442,742 

$7,500 
$5,000 

$5,000 
$0 

$20,000 

72 $36,000 

81 $20,250 

10 $30,000 

$40,000 

$6,207,184 

$6,210,000 

Route B RouteC 

Ft. Steele Sinclair WTP Intake 

$4,522,967 $4,030,658 

$452,297 $403,066 

$4,975,264 $4,433,723 
$746,290 $665,059 

$5,721,554 $5,098,782 

$452,297 $403,066 

$7,500 $7,500 

$5,000 $5,000 
$0 $5,000 

$0 $0 

$20,000 $20,000 

83 $41,500 11 $5,500 

92 $23,000 73 $18,250 

0 $0 10 $30,000 

$40,000 $40,000 

$6,310,850 $5,633,098 

$6,310,000 $5,630,000 
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Table A-2 Detailed Project Cost Estimates 
North Platte Delivery System Alternative Pipeline Routes 
River Intake, Pump Station and 12" Pipeline at 2.32 cfs 
Rawlins Water Supply Project Level II, Phase II 

Route A Route B RouleC 

Rattlesnake Butte Ft.Steele Sinclair WTP 
Intake 

Unit Unit Quantity Cost Quantity Cost Quantity Cost 
No. Description Cost 

MOBILIZATION AND BONDS (8% of Total) Is $354,193.91 $361,837.39 $322,452.61 

SITE WORK 

1 Unclassified Exc. 

a Intake Channel cy $5 1,000 $5,000 1,000 $5,000 1,000 $5,000 
b Pipeline Service Road If $1.00 17,000 $17,000 5,000 $5,000 5,000 $5,000 

Assumed light grading req'd 
in selected areas 

2 Structural Excavation and Backfill 

a Pump Station cy $10 800 $8,000 800 $8,000 800 $8,000 

3 Dewatering Is $50,000 $50,000 $50,000 S5O,OOO 

4 Riprap and Bedding cy $50 600 $30,000 600 $30,000 600 $30,000 

5 Pipe and Appurtenaces 

0+00 Connect at Peaking Res Is $10,000 $10,000 $10,000 $10,000 

b 0+00 to 108+70 

PVC C900 , Class 150 If $33 10,900 $359,700 10,900 $359,700 10,900 $359,700 

Connection to 16" DIP Is $10,000 1 $10,000 1 $10,000 1 $10,000 

c 276+70 
Connect to 16" DIP Is $10,000 $10,000 $10,000 $10,000 

d RR Crossing If $500 150 $75,000 0 $0 150 $75,000 

Bore,Case,Restrain, Space 

278+00 Route C 

724+00 Route A 
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Table A-2 

No. 

e 

Detailed Project Cost Estimates 
North Platte Delivery System Alternative Pipeline Routes 
River Intake, Pump Station and 12" Pipeline at 2.32 cfs 
Rawlins Water Supply Project Level II, Phase II 

Description 

Road Crossings - Cut & Cover 

Route C at 566+00 

Road Crossing 

Bore,Case,Restrain, Space 

Route A at 510+00, 200' 
Route A at 600+00, 200' 
Route B at 510+00,200' 
Route B at 600+00,200' 
Route C at 498+00, 100' 
Route C at 503+00, 100' 

Unit 

If 

If 

Unit 

Cost 

$200 

$400 

g 276+ 70 to River Intake 

Route A - Rattlesnake 

276+ 70 to 680+00 
PVC, C900, Class 150 

680+00 to 840+00 
PVC, C900, Class 200 

840+00 to River 900+00 
Steel or DIP 

Route B - Ft Steele 

276+ 70 to 680+00 
PVC, C900, Class 150 

680+00 to 965+00 
PVC, C9OO, Class 200 

965+00 to River 998+00 
Steel or DIP, 

If $33 

If $35 

If $43 

If $33 

If $35 

If $43 

Route A 

Rattlesnake Butte 

Quantity Cost Quantity 

o $0 o 

400 $160,000 400 

40,330 $1,330,890 

16,000 $560,000 

6,000 $258,000 

40,330 

28,500 

3,300 

Route B 

Ft. Steele 

Cost 

$0 

$160,000 

$1,330,890 

$997,500 

$141,900 

Quantity 

100 

200 

2of5 

Route C 

Sinclair WTP 
Intake 

Cost 

$20,000 

$80,000 
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Table A-2 Detailed Project Cost Estimates 
North Platte Delivery System Alternative Pipeline Routes 
River Intake, Pump Station and 12" Pipeline at 2.32 cfs 
Rawlins Water Supply Project Level II, Phase II 

Route A Route B RouteC 

Rattlesnake Butte Ft. Steele Sinclair WTP 

Intake 

Unit Unit Quantity Cost Quantity Cost Quantity Cost 
No. Description Cost 

Route C - Sinclair Intake 

276+ 70 to 680+00 If 533 40,330 $1,330,890 
PVC, COOO, Class 150 

680+00 to 760+00 If 535 8,000 $280,000 
PVC, C900, Class 200 

760+00 to River 837+00 If $43 7,700 $331,100 
Steel or DIP, 

Blowoff & Isolation Installations, 1 mi spc. ea 52,500 14 $35,000 16 $40,000 13 $32,500 

AVAR Assemblies (excld. MH) 0.5 mi. spc. ea $1,500 28 $42,000 32 $48,000 26 $39,000 

Valve, Vents, Installed 

Misc. Appurtenances Is $150,000 $150,000 1.15 $172,500 1.25 5187,500 
CP Protection 

Bends 

Thrust ReStraints 

Pipe Markers 

Existing Utility CrOSSings 

Hydrostatic Testing, Flushing 

Erosion Control Plan, Materials, Maintenance 

6 Compacted Road Base 

a Pipeline Service Road If $6 17,000 $102,000 5,000 $30,000 5,000 $30.000 

12' wide x 6" thick road base 

7 FenCing 

a Industrial 6 Ft. If $15 400 $6,000 400 $6,000 400 $6,000 

b Industrial 12' W Gate ea $1,000 2 $2,000 2 $2,000 2 $2,000 

c BW Fence Type F If $3 2,000 $6,000 2,000 $6,000 2,000 $6,000 
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Table A-2 Detailed Project Cost Estimates 
North Platte Delivery System Alternative Pipeline Routes 
River Intake, Pump Station and 12" Pipeline at 2.32 cfs 
Rawlins Water Supply Project Level II, Phase II 

Route A Route B RouteC 

Rattlesnake Butte Ft.Steele Sinclair WTP 
Intake 

Unit Unit Quantity Cost Quantity Cost Quantity Cost 

No. Description Cost 

8 Revegetation 

a Pipeline corridor length by SO' wide ac $1,000 96 $96,000 108 5108,000 90 $90,000 

minus existing DIP corridor 

CONCRETE 

1 Cast in Place Concrete 

a Pump Station cy 5500 150 575,000 150 $75,000 150 $75,000 

2 Pre-Cast Concrete Units 

a Manhole for AVAR Assemblies ea $2,500 28 $70,000 32 $80,000 26 $65,000 

MASONRY 

1 CMU Block Building 

a CMU Block Is $20,000 520,000 $20,000 520,000 

b Roof System Is 520,000 $20,000 $20,000 $20,000 

c Doors Is $10,000 $10,000 510,000 $10,000 

METALS 

1 Hydraulic Slide Gate, Cast Iron ea 510,000 2 520,000 2 $20,000 2 520,000 

2 Hand Railing If 520 32 $640 32 $640 32 $640 

3 Floor Grating sf 55 100 5500 100 $500 100 $500 

4 Trashracks Ibs $2 5,000 $10,000 5,000 $10,000 5,000 $10,000 

5 Screens ea $3,000 2 $6,000 2 $6,000 2 $6,000 

MECHANICAL 

1 Interior Pipe, Fiitings, Valves Is $25,000 $25,000 $25,000 $25,000 
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Table A-2 Detailed Project Cost Estimates 
North Platte Delivery System Alternative Pipeline Routes 
River Intake, Pump Station and 12" Pipeline at 2.32 cfs 
Rawlins Water Supply Project Level II, Phase II 

Unit Unit 

No. Description Cost 

2 Turbine Pumps ea $20.000 

3 Meters ea $4,000 

4 Surge Control 

River ea $15,000 

Thayer ea $15,000 

6 Misc. Plumbing Is $2,500 

7 Standby Power Generator Is $85,000 

8 Crane System Is 521,000 

9 Thayer Station Remodel Is $10,000 

ELECTRICAL 

1 Equipment, Light, HVAC Is $75,000 

2 Variable Frequency Drive Is $30,000 

3 Power to Site Is $115,000 

4 Phone to Site Is $10,000 

5 Controls Is $86,000 

Quantity 

2 

5 

3 

0 

0 

2 

50f5 

Route A Route B RouteC 

Rattlesnake Butte Ft. Steele Sinclair WTP 
Intake 

Cost Quantity Cost Quantity Cost 

$40,000 2 $40,000 2 $40,000 

$4,000 $4,000 $4,000 

$75,000 5 $75,000 5 $75,000 

$45,000 3 $45,000 3 $45,000 

$2,500 52,500 52,500 

50 ° 50 0 $0 

$21,000 521,000 521,000 

510,000 510,000 $10,000 

$75,000 575,000 $75,000 

$0 ° $0 0 $0 

$115,000 0 $0 0.825 $94,875 

$20,000 0.5 $5,000 0.5 $5,000 

$86,000 $86,000 $86,000 

$4,427,424 $4,522,967 54,030,658 



TableA-3 O&M Cost Estimate 
North Platte Delivery System Alternative Pipeline Routes 
Rawlins Water Supply Project, Level II, Phase II 

Route A Route B Route C 
Rattlesnake Ft. Steele Sinclair Intake 

Unit Unit Quantity Total Quantity Total Quantity Total 
Cost cost cost cost 

Description 

1 Labor man/year $25,000 0.5 $12,500 0.5 $12,500 0.5 $12,500 
Assume 1 new person to assist current staft 
1/2 time WTP, 1/2 time water supplies 

2 Equipment and materials 

Surge Tank Bladder Replacements Is $5,000 $5,000 $5,000 $5,000 
Approx 4 year replacement cycle 
Assume 8 bladers River and Thayer 
52,500 each bladder 

b Misc. Items Is $1,500 $1,500 $1,500 $1,500 

3 Electrical Power 

Pumping River to Peaking Reservoir kwh $0.06 798075 $47,885 789071 $47,344 786616 $47,197 
Includes Thayer Booster Station 

Route A Route B Route C 

months 4 4 4 
th, ft 975 964 961 
rate, gpm 1036 1036 1036 
eft, approx 0.7 0.7 0.7 
kw 273 269 269 

Building Heat and light Is 52,000 $2,000 52,000 $2,000 

4 Standard Phone Service mo $50 12 $600 12 $600 12 $600 

Subtotal $69,485 $68,944 $68,797 

%20 Contingency $13,897 $13,789 $13,759 

Rounded 
Total $83,000 $83,000 $83,000 

Note: Estimate assumes 4 months of use at full capacity. 
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APPENDIX B - PERMITTING & CLEARANCES 

The following is a list of governmental agencies that will or may require specific 

permits for constructing the North Platte Delivery System and the Water Treatment Plant 

Improvements Project. A summary of the permitting requirements is discussed. 

Wyoming State Engineer's Office 

WWC and the WWDC project manager met with representatives from the SEO 

and Board of Control to discuss permitting requirements for the three alternative pipeline 

projects. There are two actions that will have to be performed by the City to satisfy that 

agency's requirements: 

First, a petition to the Board of Control for a change in point of diversion will be 

necessary if the intake facility is moved from its present location at Ft. Steele (Route B). 

Second, whether or not the intake is moved, but especially if it is, the City should 

address the ownership of the water right (See water rights discussion in section 4.3 of 

Phase I report). At this time, the UPRR and City jointly hold the water right for the Ft. 

Steele Pipeline (Permit No. 2860). The right is for 2.32 cfs, of which 2.01 cfs is assigned 

to the City and 0.31 cfs is assigned to the UPRR. If the UPRR would assign the 0.31 cfs 

to the City, a petition to the Board of Control should be submitted to change the type of 

use from railroad use to municipal use. 

There is in place a Cooperative Agreement among the State of Wyoming, 

Colorado and Nebraska regarding the North Platte River. The agreement covers 

activities which increase depletions to the North Platte River as they might affect 

endangered species habitats along the Central Platte River in Nebraska. A copy of the 

policy memorandum by the State Engineer regarding the operation of the State 

Engineer's Office in regard to this Cooperative Agreement is attached. 

If it is desired to change the point of diversion from its original location, a petition 

must be submitted to the Board of Control, as mentioned above. The Board of Control 

has requested the State Engineer to clarify his understanding as to whether his operational 
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policy applies to activities of the Board. A copy of the letter from the Board to the State 

Engineer is attached. The State Engineer has not yet responded. 

It is likely that if the work can be accomplished under a Nationwide Permit from 

the Corps of Engineers, constraints under the Cooperative Agreement can be avoided. 

U.S. Army Corp of Engineers 

WWC and the WWDC project manager met with representatives from the 

USACOE to discuss permitting requirements for the three alternative pipeline projects. 

As identified in the letter of correspondence for the USACOE (February 13, 1998 

included in this appendix), the USACOE will likely require Nation Wide Permits (NWP) 

for the construction of the intake facility at the river (NWP No. 33) and where the 

transmission pipeline crosses Sugar Creek and Coal Creek (NWP 12). Also, if bank 

stabilization activities are required as part of the project, then a NWP No. 13 may be 

required, depending on the character of the work. 

U.S. Bureau of Land Management 

The BLM was contacted regarding permitting requirements for the alternative 

pipeline routes. The BLM's initial comments regarding the project are included in a 

letter at the end of this appendix. 

Wyoming Department of Environmental Quality 

A Permit to Construct is required to construct the North Platte Delivery System, 

regardless of which route is used. This state agency must approve the design report and 

plans and specifications for the project prior to construction. 

Also, a Storm Water Prevention Plan will have to be approved by WDEQ, as 

construction related disturbances would be larger than 5 acres. It is common practice to 

require the construction contractor to prepare and administer this plan. As such, the cost 

for this permit will be reflected in the project bid price. 

The North Platte River in the vicinity of the three proposed intake locations is not 

classified as a Class I water. As such, the WDEQ has issued a waiver or certification for 

USACOE NWS permits No. 12, 13, and 33. This means that activities that are covered 
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by these NWS permits will not be subjected to additional permit conditions beyond the 

general conditions required by WDEQ (See Nation Wide Permits General Conditions, 

part 9 attached to letter from USACOE dated February 13, 1998). 

Wyoming Department of Transportation 

Permits will be required to bore under, install pipelines and maintain pipelines 

under or in the right-of-way of State owned highways. 

The State Historic Preservation Office 

WWC discussed the project with officials from this State office. Because federal 

lands (BLM) and federal permits (USACOE) are involved, SHPO will review the 

proposed project for conformance with the National Historic Preservation Act. No 

specific permits are required, although approval may be required. A cultural resources 

inventory may be required, depending on the extent of existing data available to the BLM 

or SHPO. 

U.S. Fish and Wildlife Service 

Because federal lands (BLM) and federal permits (USACOE) are involved, then 

the USFWS will review the proposed project for conformance with the Federal 

Endangered Species Act. No specific permits are required, although approval may be 

required. A wildlife survey may be required, depending on the extent of existing data 

available to the BLM or FWS. 

Carbon County 

Permits will be required from the County to install and maintain a pipeline in any 

existing county road right-of-way or under any county road. 
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Union Pacific Railroad 

Although the UPRR is not a governmental agency, special pennits and easements 

will be required to bore under existing railroad right-of-ways. Final design work will 

have to carefully coordinate pipeline design with this party, so as not to delay the project 

schedule. 
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REPLY TO 
A'ITENTION OF 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS. OMAHA DISTRICT 

215 NORTH 17TH STREET 
OMAHA. NEBRASKA 68102-4978 

February 13, 1998 

Wyoming Regulatory Office 
2232 Dell Range Blvd., Suite 210 
Cheyenne, Wyoming 82009-4942 

Mr. Martin A. Colburn 
City of Rawlins 
P.O. Box 953 
Rawlins, Wyoming 82301 

Dear Mr. Colburn: 

This letter is in response to a request we received on February 5, 1998, from 
Western Water Consultants, Inc. (WWC) for a jurisdictional determination concerning 
construction of a new water intake structure in the North Platte River and a water 
transmission line from the structure to the City of Rawlins peaking reservoir. The water 
intake structure could be located in either Section 5,6, or 23, Township 21 North, Range 
85 West, Carbon County, Wyoming. 

The U. S. Army Corps of Engineers regulates the placement of dredged and fill 
material into wetlands and other waters of the United States as authorized primarily by 
Section 404 of the Clean Water Act (33 U.S.C. 1344). The Corps regulations are 
published in the November 13, 1986, edition of the Federal Register (Vol. 51, No. 219) 
at 33 CFR Parts 320 through 330. As a result of changes published in the August 23, 
1993, edition of the Federal Register (Vol. 58, No. 163), the Corps also regulates 
discharges associated with excavation activities such as mechanized landclearing, 
ditching, channelization, and other activities that destroy or degrade waters of the United 
States, including wetlands. 

The type of authorization depends on the extent of impacts to wetlands and other 
waters of the United States. Many activities with minor impacts can be authorized under 
existing general permits known as nationwide permits. A project specific (individual) 
permit would be required if the projects total impacts on waters of the U.S., including 
wetlands, exceeds the nationwide permit criteria. 

The only features of the project that will require authorization from our office are 
the construction of a new water intake structure in the North Platte River and installation 
of the new water transmission line across streams, including Sugar Creek and Coal 
Creek, ba~ed on the preliminary plans provided by WWC.Those features could qualify 
for authorization under Nationwide Permit (NWP) 12 as defmed in Part VII of the 
Federal Register published on December 13, 1996 (Volume 61 t No. 241). If necessary t 
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a temporary cofferdam in the river in connection with construction of the intake structure 
could qualify for authorization under NWP 33. Fact sheets describing NWP 12 and 
NWP 33 are enclosed. Please take time to carefully review the terms and conditions of 
the nationwide permits as described in the fact sheets. 

Please be aware that the City of Rawlins is responsible for obtaining 
authorization prior to commencing with any activities that include a discharge of 
dredged or fill material in wetland areas or other waters of the United States. 
Therefore, I suggest that you or your agent submit a request for written verification of 
the applicability of NWP 12 and NWP 33, following the Pre-Construction Notification 
procedure described in the fact sheets after the project plans are fmal. Our office will 
not specify any particular location for the intake structure or pipeline route because we 
do not evaluate alternatives in detail when the potential impacts are minor. Therefore, 
you should not be concerned about any project modifications by our office. 

If you have any questions concerning this determination or would like to discuss our 
pennit requirements in more detail, please contact me at (307) 772-2300. Please 
reference file No. 199840043 in any future correspondence on this project. 

Enclosures 

Copies Furnished: 

Murray Schroeder, P.E. (w!enclosures) 
Western Water Consultants, Inc. 
P.O. Box 4128 
Laramie, Wyoming 82071 

Mike Carnevale 

Sincerely, 

4l~~.<f~ 
Thomas B. Johnson, P.E. 
Project Manager 
Wyoming Regulatory Office 

Wyoming Water Development Commission 
Herschler Building, 4 West 
122 West 25th Street 
Cheyenne, Wyoming 82002 



THE STATE 

ALLAN CUNNINGHAM 
ADJUDICATION OFFICER 

4E. HERSCHLER BUILDING 
CHEYENNE. WYOMING 82002 

February 12, 1998 

Mr. Jeff Fassett, President 
state Board of Control 
4E, Herschler Building 
Cheyenne, Wyoming 82002 

JIM GERINGER 
GOVERNOR 

GORDON W. FASSETT 
STATE ENGINEER 

TELEPHONE NO. (307) 777-6178 
FAX NO. (307) 777-5451 

WILLIAM JONES. SUPERINTENDENT 
WATER DIVISION NO.1 
MICHAEL WHITAKER. SUPERINTENDENT 
WATER DIVISION NO.2 
CRAIG COOPER. SUPERINTENDENT 
WATER DIVISION NO.3 
JADE HENDERSON, SUPERINTENDENT 
WATER DIVISION NO.4 

RE: Memorandum of Agreement 

Dear Mr. Fassett, 

On February 11, 1998, we met with the City of Rawlins, acting 
through, Paul Rechard, P.E. and L.S., and with Mike Carnevale of 
the Water Development Commission, concerning a proposed change of 
point of diversion for the Union Pacific Pipeline, diverting from 
the North Platte River, under Permit No. 2860, with priority of 
October 4, 1900. 

The City of Rawlins is concerned how the Memorandum of Agreement 
will affect its proposed change of point of diversion. The city 
plans to invest $4,000,000 in the new pipeline, and desires to be 
advised the future pitfalls that might be anticipated. Some of 
the questions raised during our discussion are as follows: 

since petitions affecting adjudicated water right do not involve 
an expansion of use, no depletion to the North Platte River 
system is anticipated. Is reporting and tracking petitions for 
the Memorandum of Agreement necessary? 

If the state Board of Control decides to report all petition 
activity within Water Division No. I (excluding the Little Snake 
River drainage) since July 1, 1997, to whom will the report be 
made, and what kind of report is anticipated? 

Your comments and advise will be greatly appreciated. 

If you have any questions, please let us know. 



Mr. Jeff Fassett, President 
February 12, 1998 
Page 2 

ladc 

Yours truly, 

ALLAN CUNNINGHAM 
Adjudication Officer 

cc: Bill Jones, Superintendent Water Division I 
510 West 27th 
Torrington, WY 82240 

Albert Prado, Assistant Superintendent 
Water Division I 
P.O. Box 1368 
Douglas, WY 82633 

David Worthington, Hydrographer Commissioner 
Jack Gibson, Hydrographer Commissioner 
P.O. Box 710 
Saratoga, WY 82331 

Paul Rechard, P.E. and L.S. 
Western Water Consultants, Inc. 
P.O. Box 4128 
Laramie, WY 82071 

Mike Carnevale 
Water Development Commission 
4W, Herschler Building 
Cheyenne, WY 82002 

S. Jane Caton, Senior Assistant Attorney General 
Attorney General's Office 
4E, Herschler Building 
Cheyenne, Wyoming 82002 



TO: 

E"RCM: 

DATE: 

State Engineer's Office 
Herschler Building, 4-E Cheyenne, Wyoming 82002 

(307) 777-7354 FAX (307) 777-5451 
seoleg@missc.state. wy. us 

MEMORANDUM 

Platte River Interested Parties 

John Barnes~face Water Administrator 

December 17, 1997 

JIM GERINGER 
GOVERNOR 

GORDON W. FASSETT 
STATE ENGINEER 

SUBJECT: Platte River Cooperative Agreement Implementation 

Please find attached the policy memo and sample letter on how 
the Surface Water Division of the State Engineer's Office is 
going to implement the Cooperative Agreement. When we receive 
a Division I application or petition, the letter will be sent 
along with the attached response form. The applicant or 
petitioner must respond if they wish this office to continue 
processing the application or petition. 

Once processed, the application or petition will have 
limitations added which will require measuring devices, 
documentation of monthly water use, reporting of water use and 
depletions upon the request of this office, and notification 
that mitigation of depletions may be required, if the state 
enters into a Recovery Plan for the endangered species on the 
central Platte River in Nebraska. 

All activities of this office will be entered into a data base 
and reported under the Cooperative Agreement on an annual 
basis. 

Please call if me at (307) 777-6168 if you have any questions 
regarding this matter. 

Surface Water 
(301) 111·6415 

Ground Water 
(307) 177-6163 

Board of Control 
(301) 177·6178 



POLICY MEivIO 

DATE: December 10, 1997 

TO: Surface Water Division 

FROM: JeffF assett, State En01'~~-/ 

SUBJECT: Cooperative Agreementregardin the North Platte River. 

During the three year term of the Cooperative Agreement, the States of Wyoming, Nebraska, and 
Colorado have agreed to annually report all new water related activities within the boundaries of 
our individual states which may cause a depletion in the flows in the habitat area in the Central 
Platte River in Nebraska. Also during this three year period, the parties will be studying and 
negotiating as to what future water related activities may impact the recovery of the endangered 
species and the appropriate mitigation for those impacts, if any. Therefore, the following policy is 
necessary: 

For all Division I applications, petitions and "vater use agreements (except Little Snake River and 
Separation Creek Drainages) processed after July 1, 1997, regardless of priority date, the following 
shall apply: 

1. Upon receipt and acceptance of the application(s) or petition(s), the applicant or petitioner 
will be sent the attached Platte River letter to inform them of this program and detennine their 
desire to proceed with the application( s) or petition( s) despite the conditions that may be placed on 
them. 
(No letter will be required for Water Use Agreements which will be processed with monthly 
reporting requirements. No Water Haul pennits "vill be issued and anyone needing temporary 
water should acquire such through a Water Use Agreement.) 

2. The following limitations/conditions"vill be placed on the pennit to compiy with possibie 
future reporting needs under the Cooperative Agreement. 

a. The permittee will install a measuring device that is acceptable to the Division 
Superintendent. . 

h. The permittee will maintain a monthly record of the water diverted under the permit. 
The Division Superintendent may request a copy of the record at any time and the pennittee shall 
provide such record within 10 working days. 

c. If the negotiations pertaining to the Cooperative Agreement for Platte River 
Research relative to new water related activities should result in the conclusion that the water 
activity authorized by this pennit will cause a depletion which will impact the recovery of the 
endangered species and their habitat in the Central Platte River in Nebraska and if, after the tenn of 
the Cooperative Agreement (approximately July 1, 2000), the State of Wyoming decides to 



participate in the basin ~vide recovery program, the permittee may be required to complete the 
following: 

i. Provide a report to this office. The report will need to include the amount of 
water diverted each month as determined by readings of the measuring devices, along with monthly 
estimates of the water consumed or depleted. The report will also need to describe the method used 
to estimate the consumptive use for direct diversions and water stored. 

ii. Mitigate the impacts of the pennitted water activity. The mitigation may be 
in the form of replacing the depletions resulting from the water activity by retiring other existing 
water uses or securing replacement water from other sources or other forms as may be authorized in 
the Cooperative Agreement or Program. 

(Monthly reporting under Water Use Agreements will serve to meet the requirements of2.c.i. 
above with an example limitations as follows: n A record shall be kept of the amount of water 
diverted under this Order. The records and tabulation of the total amount of water used shall be 
sent to the Division Superintendent,510 West 27th, Torrington, WY 82240, Phone: (307) 532-
2248, FAX (307) 532-5558 with a copy to the State Engineer's Office, Herchler Building, 4E, 
Cheyenne, WY 82002, Phone: (307) 777-6475, FAX: (307) 777-5451. The records shall be 
submitted on or before the 10th of the month following each month water is used under the Order. 
Said records shall be used as necessary for water administration and water accounting purposes. 
Failure to file the monthly water use report may be grounds for denial of use of water under this 
Order") 

3. All North Platte permits will be entered into the Platte River database for tracking and 
monitoring all reporting requirements. (The database to be developed 'vvill include all pennits, 
petitions and water use agreements.) This database will be used to prepare the annual report 
required under the Cooperative Agreement. 

cc: Dick Stockdale, Ground Water Division 
Tom Davidson, Deputy Attorney General 



iVote: This sample letter addresses pending water right applications. If it is used/or pending 
petitions, some modifications will be required 

DATE 

ADDRESS: 

Re: "Cooperative Agreement for Platte River Research and Other Efforts relating to 
Endangered Species Habitats along the Central Platte River, Nebraska" 

Dear: 

On (date), you filed the following applications(s) for permit to appropriate water from the Platte 
River drainage. 

(Insert application TF #'s and names) 

To date, no action has taken place on the application(s) because we wanted to insure that you were 
informed that the above referenced Cooperative Agreement may require that special conditions be 
placed on all approved permits in the Platte River Basin in Wyoming. We want to insure that you 
are informed of these conditions prior to making the investments required to perfect the application 
for permit. 

The Cooperative Agreement was signed by the Governors of Wyoming, Nebraska and Colorado 
and the Secretary of Interior for the United States on July 1, 1997. The Cooperative Agreement 
was negotiated because the Endangered Species Act was impacting water management activities in 
all three states and it is very unlikely that Congress will modify the Act to the extent needed to 
alleviate these impacts. 

The term of the Cooperative Agreement is three (3) years. During this three year period, the parties 
will be studying and negotiating as to what future water related activities may impact the recovery 
of specific endangered species along the Platte River and the appropriate mitigation for those 
impacts, if any. At the end of the three-year period, the parties will decide whether or not to 
implement a basin wide recovery program. Depending on the outcome of the negotiations and 
other activities that will occur over the next three years, the State of Wyoming may elect to 
participate in the basin wide recovery program or to have Wyoming and its water users 
independently seek the federal clearances required under the Endangered Species Act. 

In either event, during the three-year term of the Cooperative Agreement, the States of Wyoming, 
Nebraska, and Colorado have agreed to annually report all new water related activities within the 
boundaries of our individual states which may cause a depletion in the flows in the habitat area in 
the Central Platte River in Nebraska. Initially, the required report will be made by this office and 
will include a tabulation of the pennitting activities that occur in each of the three years during the 
term of the Cooperative Agreement. However, in order to provide data on the extent of the 
diversions and depletions that will result from each new pennitting activity, it is likely that 



conditions \vill be placed on each approved permit that vvill require the installation of measuring 
devices and maintenance of a monthly record of the water diverted under each permit. 

Further, if the negotiations relative to new water related activities should result in the conclusion 
that the water activity proposed by your pending application will cause a depletion which \vill 
impact the recovery of the endangered species and if, after the term of the Cooperative Agreement, 
the State of Wyoming decides to participate in the basin wide recovery program, you may be 
required to complete the following: 

1. Provide a report to this office. The report will need to include the amount of water 
diverted each month as determined by readings of the measuring devices, along with monthly 
estimates of the water consumed. The report will also need to describe the method used to estimate 
the consumptive use or diversions and water stored. 

2. Mitigate the impacts of the permitted w'ater activity. The mitigation may be in the 
form of replacing the depletions resulting from the water activity by retiring other existing water 
uses or by securing replacement water from other sources. 

Wyoming's decision to participate in the basin wide recovery will be based on the outcome of the 
activities that will occur during the term of the Cooperative Agreement and will be subject to public 
input and approval by the Governor and the Legislature. 

Given the above circumstances, the State Engineer would like you to complete the attached form or 
provide a letter indicating that you have read the information contained in this letter, that you 
understand and accept the conditions that may be placed on your permit and that, in light of those 
conditions, you want him to proceed with his consideration of your application(s). Recognizing 
that there are many complex issues involved in this matter, and that numerous questions will 
probably be generated, please do not hesitate to contact Gordon W. "Jeff' Fassett, State Engineer or 
myselfat (307) 777-6475. 

Thank you for your attention to this matter. 

JRB/ms 

With best regards, 

John R. Barnes 
Administrator, Surface Water and 
Engineering Division 



Wyoming State Engineer 
Herschler Building-4W 
Cheyenne, Wyoming 82002 

I have read your letter of (insert date of letter) and understand that if the application is approved and 
a permit is issued, certain conditions may be placed on the final permit due to uncertainties relating 
to the Cooperative Agreement for Platte River Research and Other Efforts relating to Endangered 
Species Habitats along the Central Platte River, Nebraska. 

I understand and accept the conditions that may be placed on the permit, if issued, and, in light of 
those conditions, I want you to proceed with your consideration of the following application(s). 

Temporary Filing Nos .. _______________________ _ 

Date Signature of Applicant 

Corrunents:, ____________________________________________________________ _ 



United States Department of the Interior 

BUREAU OF I.A.~D ~IA'IAGEMENT 
Great Divide Resource Area 

1300 ~orth Thirci 
Rawlins. \Vyoming 82301-4376 

APR -1 me 

Your Reference 

2800 

Rawlins Water Supply Project, Level II 
North Platte Delivery System 

Western Water Consultants, Inc. 
Attn: Murray Schroeder, P.E. 
P.O. Box 4128 
Laramie, Wyoming 82071-4128 

Dear Mr. Schroeder: 

Thank you for your letter notifying us of the impending Rawlins Water Supply 
Project, Level II. Our reply will focus on actions and approvals required to 
use public lands for this project. The preliminary site plans and drawings 
provided were utilized for this cursory review. The potential routes, as 
deemed in the plans, are discussed in detail below. 

Any portion of the pipeline alignment, outside of the existing disturbance 
will be authorized by a right-of-way grant, issued under the authority of 
Title V of the Federal Land Policy and Management Act. Grants are non
exclusive authorizations for uses of federal land. They are typically issued 
for a 30 year period with the right of renewal. Fair Market Rental may be 
charged for the use of public land. The grants contain terms and conditions 
under which the public lands may be used. Application is made by filing a 
Standard Form 299 and the appropriate application and monitoring fees. We 
have enclosed a packet of materials, including an application form, that 
explains the application procedure. A Plan of Development (POD) (sometimes 
called a construction plan) is also required as part of the application. The 
enclosed materials also have information on the content of the POD. 

The existing cultural resource inventory maps were reviewed for all routes and 
no inventoried cultural sites were identified. However, in accordance with 
Sec. 106 of the National Historic Preservation Act, a Class III Cultural 
Resources Investigation is necessary for all new disturbances. A cultural 
contractor list is attached. These contractors are permitted for BLM and 
familiar with all requirements. 

Rattlesnake Hill Route 

The review of resources along this alignment are raptor nesting habitat and 
big game crucial winter range. We typically apply seasonal construction 
restrictions to protect these resources. The seasonal periods extend from 
March 1 to June 30 for the raptor breeding and nesting habitat. The period of 
restriction for crucial winter range is November 15 to April 30. If applied, 
these restrictions may require careful construction planning. 

This route is the least preferred by the BLM due to the absence of existing 
disturbances within the general area. 

Sinclair Intake Route 

The review of resources along this alignment are raptor nesting habitat and 



big game crucial winter range. We typically apply seasonal construction 
restrictions to protect these resources. The seasonal periods extend from 
March 1 to June 30 for the raptor breeding and nesting habitat. The period of 
restriction for crucial winter range is November 15 to April 30. If applied, 
these restrictions may require careful construction planning. 

This route is most preferred by the BLM. The alignment follows established 
rights-of-way corridors (i.e. existing pipelines, roads, highways etc.). 
Carbon County Road #351 (Seminoe Road) and Carbon County Road #324 (Golf 
Course Road) use will need to be coordinated with the Carbon County 
Commissioners, Road and Bridge Department Supervisor. 

East Re-route 

The review of resources for the re-route within Section 23, T. 21 N., R. 85 W. 
include big game crucial winter range and raptor nesting areas. The period of 
restriction for crucial winter range is November 15 to April 30 and February 1 
to July 31 for raptor nesting areas. 

If you have any questions please contact Marilyn A.N. Roth at the above 
address or telephone (307) 328-4259. 

Area Manager 
Great Divide Resource Area 

Attachments 
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Introduction 

APPENDIX C 

EVALUATION OF THE ALLUVIAL AQUIFER 
ALONG THE NORTH PLATTE RIVER 

As part of the Rawlins Water Supply Project, WWC performed a preliminary 
investigation of the hydrogeology of the alluvial aquifer along the North Platte River near 
three proposed locations for the water supply intake: 1) Fort Steele, 2) Rattlesnake Butte, 
and the 3) Sinclair water treatment facility. The investigation included a tabulation of 
well completion and test data from the State Engineer's Office, a field inspection of 
locations 1 and 3, interviews with local landowners and water system operators, and a 
review of topographic maps, geologic reports, and aerial photography. 

The purpose of the investigation was to evaluate the North Platte alluvial aquifer 
with respect to its potential for installation of a wellfield or infiltration gallery. Using the 
alluvium as a filtration medium may reduce or eliminate operation and mainten'lnce 
problems associated with a surface water intake structure. 

To be a viable option, the alluvial aquifer would need the following 
characteristics: 

water quality suitable for municipal use, 
water production sufficient to match the City's water right of2.31 cfs, and 
adequate hydraulic connection with the North Platte River. 

The discussion to follow addresses these criterion using existing data, and 
recommendations are provided regarding field work to obtain additional data needed to 
further evaluate the wellfield and infiltration gallery options. 

Study Area 

The study area is along the North Platte River in T21N, R85W, Carbon County, 
Wyoming, from Interstate 80 northward to the Sinclair water treatment plant (Figure C-
1). 

Geology 

The bedrock geology of the study area consists of prominent outcrops of the 
Cretaceous-age Steele Shale and Mesaverde Formation. These units dip 25-42 degrees to 
the northeast and are situated on the north limb of the northwest-southeast trending Fort 
Steele Anticline. The Fort Steele Anticline intersects the North Platte River 
approximately 1.3 mile south of the Fort Steele Historical Site (Figure C-l). 
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As described by Chadeayne (1966), the Steele Shale consists of 3,900 feet of dark 
grey marine shale with three (3) thin sandstone layers in the upper part of the formation. 
These sandstone layers form distinct ridges on the north side of the river across from the 
Sinclair Golf Course. Shale outcrops occur along both sides of the river and form the 
gentle topography on the south side. 

Overlying the Steele Shale is the Mesaverde Formation that consists of 3,500 feet 
of interbedded sandstone, siltstone, shale, and coal. The resistant sandstones of the 
Mesaverde form the prominent Rattlesnake Ridge on the north side of the North Platte 
River. 

Throughout the study area, the North Platte River channel and floodplain is 
situated on the upper part of the Steele Shale. Alluvial material has been deposited on 
top of the Steele Shale in the river channel and floodplain. The floodplain of the North 
Platte River is bounded on both sides by bedrock outcrops and ranges from 700 to 4,300 
feet in width. In the study area, the North Platte is a meand,ering river with reaches of 
split (multi-channel) flow. 

Where exposed, the alluvium consists of poorly sorted unconsolidated gravel and 
cobbles imbedded in a matrix of clay, silt, and fine sand. Moderately sorted cross-bedded 
sand was observed at the Sinclair Golf Course. The gravel and cobbles consist primarily 
of igneous and metamorphic rocks from the Snowy and Sierra Madre ranges upstream to 
the south. The clay, silt, and fine sand matrix is derived from the Cretaceous shales and 
sandstones exposed along the river for many miles upstream. Based on a review of 
sixteen (16) permitted water wells in the study area, the alluvial deposits along the river 
are approximately 15-30 feet thick. 

Hydrogeology 

Ground water along the North Platte River in the study area occurs in two types of 
aquifers: 1) bedrock and 2) alluvial. 

Bedrock: The Steele Shale is exposed along the floodplain and river channel 
throughout the study area. The shale has low permeability and poor water quality (e.g., 
high total dissolved solids - TDS). The Steele Shale can be considered an aquitard with 
no potential for ground-water development as demonstrated by the observation that local 
water wells are not completed in the shale. 

The regional discharge point for the Steele Shale is probably the North Platte 
River. Small quantities of ground water may discharge from shale subcrops into the 
overlying alluvium along the river. Depending on the amount of river water that mixes 
with ground water in the alluvium, the water quality in the alluvium may be affected by 
the high TDS water that discharges from the Steele Shale. 
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Alluvial: An alluvial aquifer occurs within the channel and floodplain deposits of 
the North Platte River. The alluvial aquifer (i.e., saturated portion of the alluvium) is 
generally 10 to 25 feet thick depending on location and depth to the underlying shale 
bedrock. The aquifer is comprised of a heterogeneous mixture of cobbles, gravel, sand, 
silt, and clay. The remainder of the text will focus on specific characteristics of the 
alluvial aquifer. 

Yield of the Alluvial Aquifer 

The hydraulic characteristics of the alluvial deposits along the North Platte River 
were evaluated from existing well data, field observations, and conversations with local 
landowners. Table C-1 lists the reported yield of water wells in the vicinity of the study 
area and Figure 1 shows the approximate location of the listed wells. All of these wells 
obtain water from the alluvial aquifer and generally yield 5 to 25 gallons per minute 
(gpm). One exception is well #12 which has a reported yield of 175 gpm. 

The specific capacity of a well is defined as gpm per foot of drawdown (water 
level decline in the well). Specific capacity values provide a general indicator of relative 
well production and aquifer permeability, and were calculated for wells that had pump 
test data reported in the State Engineer's Office records. Specific capacity values range 
from 0.7 to 17 gpm per foot of drawdown, with one well (#2) indicating no drawdown at 
a pump rate of 20 gpm. For the most part, the specific capacity values do not indicate 
good permeability in the alluvial aquifer; however, two wells (#2 and #12) indicate better 
aquifer permeability compared to the other wells. 

Leroy Graham, former operator of the Sinclair water treatment plant, provided 
additional information on the production characteristics of the alluvial aquifer at the 
Sinclair water treatment plant. Apparently, the Town of Sinclair dug two cisterns in the 
alluvial aquifer in an attempt to obtain water for municipal and industrial demands. The 
cisterns were 25-30 feet deep, 20 feet in diameter, and located approximately 50 yards 
west of the river near the Sinclair water treatment plant. The cisterns did not produce 
enough water to satisfy demands and were not put into service. 

Water Quality in the Alluvial Aquifer 

Reliable data are not available to make conclusions regarding the water quality of 
the alluvial aquifer in the study area. Conventional wisdom would suggest that water 
quality in the alluvium will be similar to the river; however, local landowner, Elmer 
Peterson, indicated that water from his alluvial welles) along the North Platte River is not 
potable. 

Hydraulic Connection with the North Platte River 

Proper performance of a wellfield or infiltration gallery requires good hydraulic 
connection between the river and the underlying alluvium. During operation of these 
systems, hydraulic gradients in the alluvial aquifer must induce flow from the river into 
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Table 1: Water Well Data in Vicinity of Study Area, City of Rawlins Water Supply, Level II 

Alluvial Depth to Thickness of Reported Specific 
Permit Location Total Thickness, Shale Depth to saturated Yield, Capacity, 

WelllD Well Name V.w. # T-R-Sec. Depth, ft. ft. Bedrock, ft. Water, ft. Alluvium, ft. gpm gpmlft· 
1 Stafford No. 1 50972 21-85-35 29 16(?) 16(?) 10 ----- 12 0.7 
2 Stuckeys #1 2350 21-85-35 59 25 25 10 15 20 * 
3 Ft. Steele No. 1 2485 21-85-35 30 20 20 20 ----- ----- -----
4 Ft. Steel Well No.2 5959 21-85-35 32 17 17 9.5 7.5 10 17 
5 Lake #2 89420 21-85-25 16 >16 ? 8.5 >7.5 7 ... --- ... 

6 John Hay No.1 17593 21-85-26 38 18 18 18 ---... - 18 0.7 
7 John Hay No.2 17594 21-85-26 38 18 18 18 ----... 20 0.7 
8 John Hay No.3 17595 21-85-26 25 >25 ? 12 >13 25 1.1 
9 Lake #1 56010 21-85-26 33.5 >33.5(?) ? 15 >18 20 -.. ---
10 Jussita #1 47616 21-85-26 40 >40 ? 15 >25 5 -----
11 Bustos Home No. I 51166 21-85-23 23 16 16 6 10 12 3.3 
12 Bustos Irrigation 54705 21-85-24 20 >20 ? 8 >12 25 -----

Bustos Irrigation 60484 21-85-24 20 >20 ? 8 175 -----
13 Peterson No. 1 75699 21-85-6 15 >15 ? 1.5 >13.5 25 -----
14 Peterson No.2 75698 21-85-6 28 19 19 15 4 20 -----
15 Peterson No.3 75696 22-85-31 22 17 17 9 8 20 -----
16 Peterson No.4 75697 22-85-31 23 18 18 9 9 20 --- .... -

* 0 ft. drawdown after 2 hours pumping at 20 gpm. 



the aquifer. To justify the construction and design of a wellfield or infiltration gallery, 
the degree of hydraulic connection and ability of the river to recharge the aquifer must be 
verified. Although it may be reasonable to assume that the river and alluvial aquifer are 
hydraulically connected, the fine-grained material observed in the alluvium may inhibit 
flow through the streambed. At this time, data are not available to define the hydraulic 
relationship between the river and the alluvial aquifer, but this issue must be addressed in 
any subsequent field work to further evaluate a wellfield or infiltration gallery system. 

Previous Studies on the Alluvial Aquifer 

In May of 1984, on behalf of the City of Rawlins, lM. Montgomery Engineering 
Consultants determined that the North Platte River alluvial material did not appear 
suitable for the installation of an infiltration gallery. This conclusion was based on 
backhoe excavations located on the west side of the river at the Fort Steele Historical 
Site. A report of this investigation is not available, and therefore there is no description 
of the methods used to reach this conclusion. The information provided herein is based 
on the recollections of Montgomery personnel involved in the project and 
correspondences on record at the State Engineer's Office. 

Potential for the Development of a Wellfield or Infiltration Gallery in the Alluvial 
Aquifer 

Based on the available data, the alluvial aquifer is probably not suitable for the 
development of a well field, and may be only marginally suitable for the development of 
an infiltration gallery. This preliminary conclusion is based on: 

low aquifer permeability due to the fine-grained clay, silt, and sand matrix, 
and 
small saturated thickness of the alluvium. 

Although the existing data do not indicate good development potential, the 
possible existence of adequate production from the alluvial aquifer cannot be completely 
ruled out. The occurrence of a well-sorted coarse-grained lag deposit may have 
significant production potential. Based on an evaluation of river morphology, WWC 
identified an area along the North Platte with the potential for accumulation of a 
relatively thick coarse-grained alluvial.deposit. 

The identification of an area with the potential for more suitable alluvial deposits 
was based on river processes and morphology. At the Sinclair water treatment plant, the 
river channel and floodplain is extremely narrow due to bedrock outcrops on both sides 
of the river (Figure C-1). During high flow, the river will back up behind the bedrock 
constriction and the coarser grained component of the river's sediment load will be 
deposited. In this manner, the river segment upstream from the bedrock constriction (i.e., 
adjacent to the Sinclair Golf Course) may have a relatively thick and coarse-grained 
sequence of alluvial deposits as compared to other portions of the river in the study area. 
This deposition process is supported by the distinctive split-flow channel pattern 
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indicative of sediment deposition and storage. In addition, the narrow floodplain at the 
bedrock constriction prevents the lateral meandering of the river channel. Therefore, 
river channel deposits will be stacked on top of each other, rather than spread out, and 
coarse-grained lag deposits are more likely to be encountered by wells or galleries 
immediately upstream from the constriction. If lag deposits can be found without the 
fine-grained matrix, the aquifer permeability and yield from an infiltration gallery may be 
significantly larger than indicated at existing water wells. 

Proposed Field Investigation of the Alluvial Aquifer 

WWC believes that the areas identified near Rattlesnake Butte and the Sinclair 
water treatment plant (Figure C-l) warrant additional field investigation to evaluate the 
suitability of an infiltration gallery in the alluvial aquifer. The following discussion 
identifies the general field tasks that may be performed. This proposed work is in 
accordance with guidelines developed by Bennett (1970) for the design and construction 
of infiltration galleries. 

The field investigation effort should acquire data that addresses the following 
topics: 

thickness of alluvial aquifer (i.e., depth to shale bedrock); 
hydraulic conductivity of the alluvial aquifer; 
hydraulic gradients and flow directions in the alluvial aquifer (i.e., towards 
or away from the river); 
hydraulic connection between the river and underlying alluvial aquifer; 
calculated distance to point of zero drawdown; 
water quality; and 
design parameters for screen orientation, SIze, length, depth, and filter 
pack. 

These topics can be addressed by a phased investigation that involves pump tests 
in the alluvial aquifer at each of the two locations shown in Figure C-l. Phase I would 
involve the installation of two 6-inch diameter pump wells and up to eight (8) 2-inch 
diameter observation wells. Two short-term (24-48 hour) pump tests would be conducted 
at each site. Based on the results of drilling and preliminary testing, the suitability of the 
alluvial aquifer for an infiltration gallery can be determined. If the alluvial aquifer is not 
suitable, further investigative efforts will be terminated. If the alluvial aquifer is suitable, 
a preferred site will be selected for further investigation. Phase I of the investigation may 
cost up to $45,000 depending on conditions and contractor bids. 

If deemed appropriate, Phase II would consist of a more detailed investigation at 
the selected site. Additional work may include the installation of more observation wells 
and drive points, backhoe excavations, and a long-term (72-96 hour) pump test. Phase II 
of the investigation may cost up to $25,000. 
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Opinion of Probable Project Cost 
Water Treatment Plant Improvements - Conceptual Design 
Rawlins Water Supply Project, Level II, Phase II 

1 Construction Cost Subtotal (See the following Detailed Estimate) 
2 Engineering Services During Construction (10% of No.1) 
3 Subtotal (No.1 + No.2) 
4 Contingency (15% of No.3) 
5 CONSTRUCTION COST TOTAL (No.3 + No.4) 

6 Prepare Final Plans and Specifications (10% of No.1) 
7 Pilot Testing 
8 Legal Fees 
9 Acquisition of Access and R.O.W. 
10 PROJECT COST TOTAL (Nos. 5 + 6 + 7 + 8 +9) 

11 ROUNDED PROJECT COST TOTAL 

Construction Cost Estimate 

SITEWORK 
1 Sludge Pipeline 
2 Sludge Ponds 
3 Water Pipeline 

CHEMICAL FEED FACILITIES 
1 Building 
2 Chemical Systems (4 types of chemicals) 

PRETREATMENT FACILITY 
1 Building 
2 Carbon Contact Tankage and Mixers 
3 Acitflo Units and Tankage 
4 Wetwell Tank 
5 Interior Piping 

EQUIPMENT AND ELECTRICAL 
6 Electrical Equipment 
7 Instrumentation and Control 
8 Electrical Supply 

TOTAL 

$2,674,000 
$267,400 

$2,941,400 
$441,210 

$3,382,610 

$267,400 
$98,000 

3,748,010 

$3,750,000 

$25,000 
$50,000 
$15,000 

$32,000 
$88,000 

$710,000 
$385,000 

$1,090,000 
$55,000 
$25,000 

$64,000 
$60,000 
$75,000 

$2,674,000 



Pilot Testing Cost Estimate 
Water Treatment Plant Improvements - Conceptual Design 
Rawlins Water Supply Project, Level II, Phase II 

1 Actiflo Pilot Unit (3 weeks) 
2 Piping 
3 Valves (Two - 10") 
4 Chemical Feed Systems 
5 Tank and Pump Rental 
6 Powder Activated Carbon 
7 Alum 
8 KMn04 
9 Soda Ash 
10 Electrician 
11 Analytical Testing 
12 Bench-Scale Testing Equipment 
12 Engineering Services 

$30,000 
$13,000 

$1,300 
$12,000 

$4,500 
$1,600 
$2,400 

$350 
$850 
$300 

$1,000 
$1,400 

$29,300 

TOTAL $98,000 
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Plan. xis 

Table E-1 Cash Flow and Schedule Evaluation Example Input and Output (Scenario No.1) 

CASH FLOWS OUT Phase 
Totals 

Start 
Date 

Duration 
of 

Cost Assumed Phase 

3/29/989:43 AM 10f4 

Estimated Cash Outflow by Month and by Item Estimated Cash Outflow 

1998 1999 
Estimate Months Jan-98 Feb-98 Mar-98 Apr-98 May-98 Jun-98 Jul-98 Aug-98 Sep-98 Oct-98 Nov-98 Dec-98 Jan-99 Feb-99 Mar-99 Apr-99 May-99 Jun-99 JUI-99 

NORTH PLAnE DELIVERY SYSTEM PROJECT 

A Engineering, ROW, Permits, Survey 545 Jul-98 

8 Construction Administration 460 Jan-OO 

C Construction Contractors 4,625 Apr-DO 

WATER TREATMENT PLANT IMPROVEMENTS PROJECT 

A Pilot Plant, Engineering,Permits 

8 Construction Administration 

C Construction Contractors 

NPDS Project - Totals and Cost Stream 
Cummulative cost 

WTP( Project - Totals and Cost Stream 
Cummulative Cost 

80th Projects - Total and Total Cost Stream 
Cummulative Cost 

365 Aug-98 

310 Aug-99 

3,075 Oct-99 

5,630 

3,750 

9,380 

18 

18 

12 

12 

17 

12 

5,630 

3,750 

9,380 

o 

o 

o 

o 
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o 

o 
o 

o 
o 

o 
o 

o 
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30 
61 

61 
152 

30 30 30 30 

o o o o 
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o o o o 

30 30 30 30 
121 151 182 212 

30 30 30 30 
91 122 152 183 

61 61 61 61 
212 273 334 394 

30 

o 
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30 

o 

o 

30 
242 

30 
213 

61 
455 

30 30 30 30 

o o o o 

o o o o 

30 30 30 30 

o o o o 

o o o o 

30 30 30 30 
273 303 333 363 

30 30 30 30 
243 274 304 335 

61 61 61 61 
516 577 637 698 
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o 
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394 

30 
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Table£,1 Cash Flow and Schedule Evaluation Example Input and Output (Sce 

CASH FLOWS OUT Phase 
Totals 

Start 
Date 

Duration by Month and by Item 
of 

Estimated Cash Outflow by Month and by Item 

Cost Assumed Phase 2000 
Estimate 

NORTH PLATTE DELIVERY SYSTEM PROJECT 

A Engineering, ROW, Permits, Survey 545 Jul-98 

B Construction Administration 460 Jan-DO 

C Construction Contractors 4,625 Apr-DO 

WATER TREATMENT PLANT IMPROVEMENTS PROJECT 

A Pilot Plant, Engineering,Permits 

B Construction Administration 

C Construction Contractors 

NPDS Project - Totals and Cost Stream 
Cummulative cost 

WTPI Project - Totals and Cost Stream 
Cummulative Cost 

Both Projects - Total and Total Cost Stream 
Cummulative Cost 

365 Aug-98 

310 Aug-99 

3,075 Oct-99 

5,630 

3,750 

9,380 

Months Aug-99 Sep-99 Oct-99 Nov-99 Dec-99 Jan-DO Feb-~O Mar-aD Apr-oo May-aD Jun-OO Jul-OO Aug-OO Sep-OO Oct-OO Nov-OO Dec-DO Jan-01 Feb-01 

18 

18 

12 

17 

12 

5,630 

3,750 

9,380 

30 

o 

a 

a 

18 

o 

30 
424 

18 
383 

49 
807 

30 

o 

o 

o 

18 

o 

30 
454 

18 
401 

49 

30 30 30 a o 

o a o 26 26 

o a o o o 

a 0 0 a a 

18 18 18 18 18 

256 256 256 256 256 

30 
484 

30 
515 

30 
545 

26 26 
571 596 

a a a a a a 0 0 a a 0 o 

26 26 26 26 26 26 26 26 26 26 26 26 

a 385 385 385 385 385 385 385 385 385 385 385 

o a 0 a a 0 a a o a o o 

18 18 18 18 18 18 18 18 18 18 o o 

256 256 256 256 256 256 256 o a o o a 

26 411 411 411 411 411 411 411 411 411 411 411 
622 1,033 1,444 1,855 2,266 2,677 3,088 3,498 3,909 4,320 4,731 5,142 

274 
676 

274 274 274 274 274 274 274 274 274 274 274 18 18 18 0 0 
950 1,225 1,499 1,774 2,048 2,323 2,597 2,872 3,146 3,421 3,695 3,714 3,732 3,750 3,750 3,750 

305 305 305 300 300 300 685 685 685 685 685 685 429 429 429 411 411 
856 1,160 1,465 1,770 2,070 2,370 2,670 3,356 4,041 4,726 5,412 6,097 6,783 7,212 7,641 8,070 8,481 8,892 
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Table£-1 Cash Flow and Schedule Evaluation Example Input and Output (Sce 

CASH FLOWS OUT Phase 
Totals 
Cost 

Start Duration 
Date of 

Assumed Phase 

3/29/989:43 AM 30f4 

Estimated Cash Outflow by Month and by Item Estimated Cash Outflow by Month and by 

2001 2002 
Estimate Months Mar-01 Apr-01 May-01 Jun-01 Jul-01 Aug-01 Sep-01 Oct-01 Nov-01 Dec-01 Jan-02 Feb-02 Mar-02 Apr-02 May-02 Jun-02 Jul-02 Aug-02 Sep-02 

NORTH PLAnE DELIVERY SYSTEM PROJECT 

A Engineering, ROW, Permits, Survey 545 JUI-98 

8 Construction Administration 460 Jan-OO 

C Construction Contractors 4,625 Apr-OO 

WATER TREATMENT PLANT IMPROVEMENTS PROJECT 

A Pilot Plant, Engineering,Permits 

8 Construction Administration 

C Construction Contractors 

NPDS Project - Totals and Cost Stream 
Cummulative cost 

WTPI Project - Totals and Cost Stream 
Cummulative Cost 

80th Projects - Total and Total Cost Stream 
Cummulative Cost 

365 Aug-98 

310 Aug-99 

3,075 Oct-99 

5,630 

3,750 

9,380 

18 

18 

12 

12 

17 

12 

5,630 

3,750 

9,380 

o o o o o o o o o o o o o o o o o o o 

26 26 26 26 o o o o o o o o o o o o o o o 

385 o o o o o o o o o o o o o o o o o o 

o o o o o o o o o o o o o o o o o o o 

o o o o o o o o o o o o o o o o o o o 

o o o o o o o o o o o o o o o o o o o 

411 26 26 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5,553 5,579 5,604 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 

o o o o o o o o o o o o o o o o o o o 
3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 

411 26 26 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
9,303 9,329 9,354 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 
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TableE-1 Cash Flow and Schedule Evaluation Example Input and Output (Sce 

CASH FLOWS OUT Phase Start Duration Item Estimated Cash Outflow by Month and by Item 
Totals Oate of 
Cost Assumed Phase 2003 CheckSu 

Estimate Months Oct-02 Nov-02 Dec-02 Jan-03 Feb-03 Mar-03 Apr-03 May.Q3 Jun.Q3 Jul-03 Aug-03 Sep.Q3 Oct.Q3 Nov-03 Dec-03 

NORTH PLATTE DELIVERY SYSTEM PROJECT 

A Engineering, ROW, Permits, Survey 545 Jul-98 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 545 

B Construction Administration 460 Jan-OO 18 0 0 0 a a 0 a 0 0 a 0 0 0 0 0 460 

C Construction Contractors 4,625 Apr-OO 12 a a 0 0 0 0 0 a 0 a 0 a 0 0 0 4,625 

WATER TREATMENT PLANT IMPROVEMENTS PROJECT 

A Pilot Plant, Engineering,Permits 365 Aug-98 12 a a 0 0 0 0 0 0 0 0 0 0 0 0 0 365 

B Construction Administration 310 Aug-99 17 0 0 0 a a a 0 a 0 a 0 0 0 0 a 310 

C Construction Contractors 3,075 Oct-99 12 0 0 0 a a a a a a 0 0 a 0 0 a 3,075 

NPDS Project - Totals and Cost Stream 5,630 5,630 a 0 a a a a a 0 a 0 a 0 0 0 0 5,630 
Cummulative cost 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 5,630 

WTPI Project - Totals and Cost Stream 3,750 3,750 0 0 0 0 0 0 a a 0 0 0 0 0 a 0 3,750 
Cummulative Cost 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 

Both Projects - Total and Total Cost Stream 9,380 9,380 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9,380 
Cummulative Cost 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 9,380 
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Estimated Cash Inflows 
1998 

10f4 

Estimated Cash Inflows 
1999 

INCOME STREAMS Jan-98 Feb-98 Mar-98 Apr-98 May-98 Jun-98 Jul-98 Aug-98 Sep-98 Oct-98 Nov-98 Dec-98 Jan-99 Feb-99 Mar-99 Apr-99 May-99 Jun-99 Jul-99 Aug-99 

1 Capital Facilities Tax Income, by Month 
Capital Facilities Tax Income, cummulative 

2 WWOC Grant Account - 60% of NPDS Costs, by Month 
WWDC Grant Account - 60% of NPDS Costs, cummu. 

3 Total Income CFT and WWDC Account, by month 
Total Income CFT and WWDC Account, cummulative 

4 CFT Account Balance EOM (=TICCUMM-NPDSCUMM) 
As affected by NPDS Project Only 

5 Income Stream from WSLIB (assuming 50% of WTPI Costs) 

Request Available Amount 
No Date $K 

JUI-98 183 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

2 Jul-99 1,693 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

3 Jul-99 0 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

4 Jan-OO 0 Requests to Account, by month 

Sum WSLIB Gra 1875 

Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

Net WSLIB Cash Income Stream, by month 
Net WSLIB Cash Income Stream, cummulative 

CFTBM 
CTFCUM 

WWDCA 
WWOCAC 

TIBM 
TICUMM 

CTFEOM 

6 Match from CFT Account Needed (=WSLIB Income), by month 

7 Total CFT and WSLIB Incomes Required, by month 
Total CFT and WSLIB Incomes Required, cummulative 

8 CFT EOM Balance as affected by NPDS and WTPI o 
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Plan.xls 

INCOME STREAMS 

1 Capital Facilities Tax Income, by Month 
Capital Facilities Tax Income, cummulative 

2 WWOC Grant Account - 60% of NPDS Costs, by Month 
WWOC Grant Account - 60% of NPDS Costs, cummu. 

3 Total Income CFT and WWDC Account, by month 
Total Income CFT and WWOC Account, cummulative 

4 CFT Account Balance EOM (=TICCUMM-NPDSCUMM) 
As affected by NPDS Project Only 

5 Income Stream from WSLIB (assuming 50% of WTPI Costs) 

Request Available Amount 
No. Date SK 

2 

3 

4 

Jul-98 183 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

JUI-99 1,693 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

JUI-99 

Jan-OO 

o Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

o Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

Sum WSLIB Gra 1875 

Net WSLIB Cash Income Stream, by month 
Net WSLIB Cash Income Stream, cummulative 

3/29/98 9:50 AM 

Estimated Cash Inflows 
2000 

20f4 

Jan-98 Sep-99 Oct-99 Nov-99 Dec-99 Jan-OO Feb-OO Mar-OO Apr-OO May-OO Jun-OO Jul-OO Aug-OO Sep-OO Oct-OO Nov-OO Dec-OO Jan-01 Feb-01 Mar-01 

CFTBM 
CTFCUM 

61 61 61 61 61 61 61 61 61 61 61 
1,214 1,275 1,335 1,396 1,457 1,518 1,578 1,639 1,700 1,760 1,821 

61 61 61 61 61 61 61 61 
1,882 1,942 2,003 2,064 2,125 2,185 2,246 2,307 

WWDCA 18 18 
273 

18 
291 

18 
309 

18 
327 

15 
342 

15 
358 

15 
373 

247 
620 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

866 1,113 1,359 1,606 1,853 2,099 2,346 2,592 2,839 3,085 WWDCAC 254 

79 79 79 79 79 76 76 76 307 307 307 307 307 307 307 307 307 307 307 TIBM 
TICUMM 1,468 1,547 1,626 1,705 1,784 1,860 1,936 2,012 2,319 2,626 2,934 3,241 3,548 3,856 4,163 4,470 4,777 5,085 5,392 

CTFEOM 1,044 1,093 1,142 1,190 1,239 1,289 1,340 1,390 1,287 1,183 1,079 975 872 768 664 561 457 353 250 
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o 
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o 
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o 
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o 
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887 1,024 1,161 
000 
000 

137 137 137 137 137 9 9 9 o o 
1,299 1,436 1,573 1,710 1,848 1,857 1,866 1,875 1,875 1,875 

o 000 0 0 0 000 
o 0 0 0 0 0 0 0 0 0 

137 
704 

o 
137 

137 
842 

o 
137 

137 137 137 137 
979 1,116 1,253 1,391 

137 137 9 9 9 o o 
1,528 1,665 1,674 1,683 1,693 1,693 1,693 

o 0 0 0 o 0 0 0 0 0 0 

o 
o 
o 
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o 
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o 
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o 
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9 
9 
o 
o 
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o 
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o 
9 
o 
o 

o 
1,0981,1071,1161,1251,1251,125 

o 0 0 0 0 0 
o 0 0 0 0 0 

137 137 137 137 137 9 9 9 0 0 
1,299 1,436 1,573 1,710 1,848 1,857 1,866 1,875 1,875 1,875 

6 Match from CFT Account Needed (=WSLIB Income), by month 9 9 137 137 137 137 137 137 137 137 137 137 137 137 9 9 9 o o 

7 Total CFT and WSLIB Incomes Required, by month 
Total CFT and WSLIB Incomes Required, cummulative 

8 CFT EOM Balance as affected by NPDS and WTPI o 

18 
383 

853 

18 
401 

892 

274 
676 

804 

274 274 274 274 274 274 274 274 274 274 
950 1,225 1,499 1,774 2,048 2,323 2,597 2,872 3,146 3,421 

274 18 18 18 0 0 
3,695 3,714 3,732 3,750 3,750 3,750 

715 626 540 453 366 125 -116 -357 -598 -839 -1,080 -1,192 -1,305 -1,418 -1,522 -1,625 



Plan. xis 

INCOME STREAMS 

1 Capital Facilities Tax Income, by Month 
Capital Facilities Tax Income, cummulative 

2 WWDC Grant Account - 60% of NPDS Costs, by Month 
WWDC Grant Account - 60% of NPDS Costs, cummu. 

3 Total Income CFT and WWDC Account, by month 
Total Income CFT and WWDC Account, cummulative 

4 CFT Account Balance EOM (::TICCUMM-NPDSCUMM) 
As affected by NPDS Project Only 

5 Income Stream from WSLIB (assuming 50% of WTPI Costs) 

Request Available Amount 
No. Date SK 

2 

3 

4 

Jul-98 183 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

Jul-99 1,693 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

Jul-99 

Jan-OO 

o Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

o Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

Sum WSLIB Gra 1875 

Net WSLIB Cash Income Stream, by month 
Net WSLIB Cash Income Stream, cummulative 

3/29/98 950 AM 

Estimated Cash Inflows 
2001 

Estimated Cash Inflows 
2002 

30f4 

Jan-98 Apr-01 May-01 Jun-01 Jul-01 Aug-01 Sep-01 Oct-01 Nov-01 Dec-01 Jan-02 Feb-02 Mar-02 Apr-02 May-02 Jun-02 Jul-02 Aug-02 Sep-02 Oct-02 

CFTBM 
CTFCUM 

61 61 61 61 61 61 
2,367 2,428 2,489 2,549 2,610 2,671 

61 61 61 61 61 61 61 61 61 61 61 61 61 
2,732 2,792 2,853 2,914 2,974 3,035 3,096 3,156 3,217 3,278 3,339 3,399 3,460 

WWDCA 247 15 15 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
WWDCAC 3,332 3,347 3,363 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 

TIBM 307 76 76 76 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 
TICUMM 5,699 5,775 5,851 5,927 5,988 6,049 6,110 6,170 6,231 6,292 6,352 6,413 6,474 6,534 6,595 6,656 6,717 6,777 6,838 

CTFEOM 146 196 247 297 358 419 479 540 601 662 722 783 844 904 965 1,026 1,087 1,147 1,208 

o 0 000 0 0 0 0 000 0 0 0 0 0 0 0 
1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 

o 0 0 000 0 0 0 0 0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 

o 0 0 000 000 000 0 0 0 0 0 0 0 
1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 

o 0 000 0 0 0 0 0 0 000 0 0 000 
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o 
1,125 1,125 1,125 1 ,125 1,125 1,125 1 ,125 1 ,125 1,125 1,125 1,125 1,125 1,125 1,125 1,125 1 ,125 1,125 1,125 1,125 

o 0 0 000 0 0 0 0 0 000 000 0 0 
o 0 0 000 0 0 0 0 0 0 0 0 000 0 0 

o 0 0 000 0 0 0 0 0 0 0 0 000 0 0 
1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 .1,875 

6 Match from CFT Account Needed (::WSLIB Income), by month o o o o o o o o o o o o o o o o o o o 

7 Total CFT and WSLIB Incomes Required, by month 
Total CFT and WSLIB Incomes Required, cummulative 

8 CFT EOM Balance as affected by NPDS and WTPI 

o 0 000 0 0 0 000 0 0 0 0 0 0 0 0 
3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 

o -1,729 -1,679 -1,628 -1,578 -1,517 -1,456 ·1,396 -1,335 -1,274 -1,213 ·1,153 -1,092 -1,031 -971 -910 -849 -789 -728 ·667 



Plan.xls 

INCOME STREAMS 

1 Capital Facilities Tax Income, by Month 
Capital Facilities Tax Income, cummulative 

2 WWDC Grant Account - 60% of NPDS Costs, by Month 
WWDC Grant Account - 60% of NPDS Costs, cummu. 

3 Total Income CFT and WWDC Account, by month 
Total Income CFT and WWDC Account, cummulative 

4 CFT Account Balance EOM (=TICCUMM-NPDSCUMM) 
As affected by NPDS Project Only 

5 Income Stream from WSLIB (assuming 50% of WTPI Costs) 

Request Available Amount 
No. Date SK 

2 

3 

4 

Jul-98 183 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

Jul-99 1,693 Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

Jul-99 

Jan-DO 

o Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

o Requests to Account, by month 
Cummulative requests to Account 
Payment that Zeros Account 
Actual Allowable Income Stream 

Sum WSLIB Gra 1875 

Net WSLIB Cash Income Stream, by month 
Net WSLIB Cash Income Stream, cummulative 

3/29/989:50 AM 

Estimated Cash Inflows 
2003 

Jan-98 Nov-02 Dec-02 Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03 Jul-03 Aug-03 Sep-03 Oct-03 Nov-03 Dec-03 

CFTBM 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 
CTFCUM 3,521 3,581 3,642 3,703 3,763 3,824 3,885 3,946 4,006 4,067 4,128 4,188 4,249 4,310 4,370 

WWDCA o o o o o o o o o o o o o o o 
WWDCAC 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 3,378 

TIBM 
TICUMM 

CTFEOM 

61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 
6,899 6,959 7,020 7,081 7,141 7,202 7,263 7,324 7,384 7,445 7,506 7,566 7,627 7,688 7,748 

1,269 1,329 1,390 1,451 1,511 1,572 1,633 1,693 1,754 1,815 1,876 1,936 1,997 2,058 2,118 

o o o o o o o o o o o o o o o 
1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 
000 000 0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00000 0 0 0 0 0 0 0 0 0 0 
1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 1,693 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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o 
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o 
9 
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o 

o 
9 
o 
o 

o 
1,125 1 , 125 1,125 1 , 125 1 ,125 1 ,125 1 , 125 1,125 1,125 1,125 1,125 1,125 1,125 1,125 1,125 
00000 0 0 000 0 0 0 0 0 
o 0 0 000 0 0 0 0 0 0 0 0 0 

000 0 0 0 0 0 0 0 0 0 0 0 0 
1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 1,875 

6 Match from CFT AccOunt Needed (=WSLIB Income), by month o o o o o o o o o o o o o o o 

7 Total CFT and WSLIB Incomes Required, by month 
Total CFT and WSLIB Incomes Required, cummulative 

8 CFT EOM Balance as affected by NPDS and WTPI 

o o o o o o o o o o o o o o o 
3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 

o -606 -546 -485 -424 -364 -303 -242 -182 -121 -60 61 122 183 243 

40f4 

Check Sum 

183 o 

1,693 o 

o o 

o o 

1,875 
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