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!   INTRODUCTION   !

A. AUTHORIZATION AND PURPOSE

The Town of Baggs submitted an application to the Wyoming Water Development Commission
(WWDC) to fund a Level II Water Supply Study in order to complete conceptual designs and
cost estimates for development of an alternate supply from the Little Snake River, and
recommend possible water treatment plant modifications.  AVI p.c. (AVI), in association with
Anderson Consulting Engineers, Inc. (ACE), Black & Veatch (B&V), and Western EcoSystems
Technologies, Inc. (WEST), was selected by the WWDC to complete the Level II Study.

B. PROJECT LOCATION AND SUMMARY

The Town of Baggs is located in the far southwest corner of Carbon County at the intersection
of State Highways 789 and 70.  As shown on the following Vicinity Map, the current corporate
limits include approximately 287 acres.  Most streets are gravel surfaced with the exception of
the State Highways.

The Town of Baggs has over the past years, experienced difficulty diverting its municipal water
from the Little Snake River.  The difficulties include quality problems as well as high
maintenance costs.  In 1999, the Town of Baggs secured a WWDC Groundwater Grant.  The
grant involved the drilling of two test wells to assess the viability of the alluvium of the Little
Snake River to supply municipal and domestic water to the Town of Baggs.  The test wells
indicated that the alluvium will not yield sufficient water to supply the needs of the Town of
Baggs.  That finding led to the request for this study.

C. PREVIOUS STUDIES

Over the past fifteen years, three formal studies have been completed on the Town of Baggs
water supply and treatment systems.  These include:

1. “Water Supply Needs Assessment for the North Platte and Little Snake River Drainages,
Phase II”, Black & Veatch, November 1984.

2. “Little Snake River Planning Study; Volume I, Evaluation of Baggs Water Supply,
Treatment, and Delivery System”, Western Water Consultants, October 30, 1992.

3. “Town of Baggs, Wyoming Alluvial Well Project”, Weston, April 2000.

D. SUMMARY OF THE CURRENT PROJECT

The WWDC and the project sponsor, the Town of Baggs, charged the Level II Study with the
following tasks:

1. Identification of Service Areas, Demand Projections and Land Use Planning;
2. Identification of Diversion Facilities;
3. Distribution System Modeling;
4. Water Treatment Plant Modifications;
5. Permits, Easements, R.O.W.;
6. Conceptual Level Design and Cost Estimates (only for item 2, above);
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7. Economic Analysis and Project Funding; and
8. Environmental Report.

Brief details of these elements are contained in this Executive Summary.

!   POPULATION AND DEMAND PROJECTIONS   !
AND WATER SOURCE SUMMARY 

A. POPULATION PROJECTIONS

Estimates by Town personnel have the current population at approximately 270.  It is interesting
to review the three previous studies in terms of population projections.  The planning period for
this study is 30-years, or out to the year 2030.  The boom and bust economy of small mineral
based communities make population projections very difficult. 

The 2000 Weston report data was taken from Wyoming Department of Administration and
Information (DAI) data complied through the year 2008, based upon the projections of the
Wyoming Economic Forecast report.  Based upon a 1% growth rate from a 2000 population of
254, the Weston report figured a 2020 population of 310.  Carrying this 1% growth through 2030
yields a projected population of 342.

Based upon this data, and the 1992 report estimate of 375; this report will assume a year 2030
planning population of 360.

There is one item that has the potential for both short term and long term impacts to population
projections for the Town; that being the possible influence from coalbed methane gas
development.  Plans are currently underway for development north of Town. Preliminary data
as given by WWC Engineering, the Consultant for the proposed coalbed project, indicates that
no population impact is anticipated.

B. WATER DEMANDS

Based upon monthly water reports for the period, September 1998 through April 2000, the
average monthly use is 2,380,900 gallons with a maximum monthly use of 5,055,000 in July
1999.  The average daily use is 79,365 gallons, or based on a population of 270 people, 295
gallons per capita per day (gpcd).  Town personnel have indicated a maximum day use of
approximately 240,000 gallons or three times the average daily use.  Although these rates are
higher than the State average for similar sized communities, they appear reasonable based
upon irrigation uses, commercial uses, and a reported 8% system loss.

As with population projections, the three previous reports attempted to determine existing and
future water demands for the Town of Baggs. Based upon averages from these four studies,
average day use is estimated at 305 gpcd.  For a 30-year planning period and population of 360
people; total average day and maximum day use is 109,800 (305 gpcd) gallons and 329,400
(915 gpcd) gallons respectively.
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C. WATER RIGHTS

Water rights for the Town have been changing over the years and have gone through many
enlargements and abandonments.  The current status of the Town of Baggs water rights as it
relates to the municipal water supply can be summarized as follows:

OCTOBER 1 - APRIL 14 APRIL 15 - SEPTEMBER 30

Permit No. U.W. 15173 0.033 cfs / 15 gpm Permit No. 620 E 0.59 cfs / 265 gpm

Permit No. 28995 0.746 cfs / 335 gpm Permit No. U.W. 15173 0.033 cfs / 15 gpm

Permit No. 28995 0.156 cfs / 70 gpm

Total 0.779 cfs / 350 gpm Total 0.779 cfs / 350 gpm

With a current water right of 350gpm, the Town appears to have adequate water, however,
priority dates and calendar restrictions still cause shortages similar to those that occurred in
August, 2000 when all of the Town’s water rights were called out of priority.  Considering this,
the Town may wish to consider acquiring any territorial rights that may be available, depending
upon the timing of the High Savery Reservoir discussed below.

In addition to these existing water rights, the Town signed a Statement of Intent on January 27,
1998 with the Savery - Little Snake River Conservancy District to purchase 300 acre-feet of
water from the proposed High Savery Dam and Reservoir Project.  It will be a number of years
before this water would be available; however, should the project be completed, it would
certainly help stabilize the Town’s water supply.

!   DISTRIBUTION SYSTEM MODELING   !

The Baggs distribution system was modeled using the pressure network analysis software “WaterCad”
by Haestad Methods.   A skeleton of the system was input into the software based upon water system
mapping supplied by the Town, and numerous field survey elevations from around town.

The current distribution system consists of 4-inch and 6-inch lines.  Records on pipe materials are
unclear; with some areas perhaps having low pressure PVC (sewer pipe) or verified clay pipe.  Supply
to the distribution system can come from the town’s 280,000 gallon storage tank and/or direct supply
from the high yield pumps at the water treatment plant.

Nine (9) separate scenarios were run through the model.  It should be noted that the total daily water
use was considered over a 12-hour period, as little water use occurs overnight.  Consequently, the
duration of the step modeling was set at 12-hours.  Junction demands were proportioned to population
density, and were set such that 24-hours (daily) of water use occurred over 12-hours.

Other input assumptions included a C-factor of 110 for all pipes, except the new 36" PVC (C=150); and
the tank was assumed full at the beginning of each analysis.  The tank is 32-feet high and was not
allowed to drain below 14.2 feet.
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From this modeling, Scenario #5 presents the most critical results as water could not be supplied for
the future population (360) under maximum day use (915 gpcd), and meet the input criteria.  Under this
scenario the tank would have to drain below 14.2-feet and/or output from the treatment plant would
need to increase from the 150 gpm as modeled.  Under Scenario #8, a fire flow of 600 gpm causes
pressures in the system well below 20 psi residual standards.  Turning the high yield pump at the
treatment plant on will help this situation. 

For all other scenarios, the system behaves pretty much like town personnel described with pressures
in the system between 50 and 60 psi.

!   WATER INTAKE IMPROVEMENTS  !

A. INTAKE FACILITY ALTERNATIVE IMPROVEMENTS

Alternatives to the existing water intake facilities for the Town of Baggs included both direct
surface and subsurface diversion improvements.  Based on the information collected and
evaluated during this project, the following alternative improvements were identified:

Alternative 1: Modification of the Existing Intake Facilities
Alternative 2: Construction of an Infiltration Gallery/Abandon Existing Intake Facilities
Alternative 3: Construction of an Infiltration Gallery and Limited Improvements to the Existing

Intake Facilities

Alternative 1: Modification of the Existing Intake Facilities

This alternative involves: (a) modification of the existing intake pipes; (b) removal of the
sediment accumulated in the intake manhole; and (c) placement of additional rock riprap along
the channel bank.  Given the capacity of the existing intake facilities to divert water from the
river, only one intake pipe is necessary to provide for a diversion of approximately 250 gpm.
The conceptual design, however, assumed partial blockage of the intake, consequently, the
design discharge was increased to 500 gpm.  Modifications to the existing intake facilities
include:

Preliminary Cost Estimate $24,200.00

Alternative 2: Construction of an Infiltration Gallery/Abandon Existing Intake
Facilities

This alternative involves: (a) abandonment of the existing intake pipe and manhole; (b)
placement of an infiltration gallery in the Little Snake River; (c) placement of a transmission line
from the infiltration gallery to the wet well (Baggs Well No. 1); and (d) construction of a rock
grade control structure downstream of the infiltration gallery.  Similar to Alternative 1, the design
discharge for this improvement has been increased to account for partial blockage of the
infiltration gallery.  For this alternative, the design discharge was increased to 400 gpm to
account for blockage.

Preliminary Cost Estimate $105,725.00
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Alternative 3: Construction of an Infiltration Gallery and Limited Improvements to the
Existing Intake Facilities

This alternative combines the positive aspects of the infiltration gallery described in Alternative
2 with the cost effective improvements described in Alternative 1 to provide a system with
redundant capabilities for surface and subsurface diversion.  During periods when the infiltration
gallery requires maintenance, the surface diversion may be utilized to a greater extent.  When
the turbidity and sediment in the surface diversions is high, the infiltration gallery can be utilized
exclusively.

Preliminary Cost Estimate $127,170.00

B. CONCEPTUAL DESIGN

Following the presentation and review of improvement alternatives, the Town of Baggs and the
WWDC selected a preferred alternative (Alternative No. 3) for the development of more detailed
conceptual design and cost estimates.  Following is a conceptual level design estimate for
Alternative No. 3.

DESIGN LEVEL COST ESTIMATE
Alternative No. 3

Item Costs
a. Mobilization $ 16,500

b. Remove/Abandon 6" & 8" Intake Pipes $ 1,000 

c. Improve 12" Intake Pipe/Add Intake Screen $ 6,000 

4. Backwash Pipe and Compressor $ 3,500

e. Place Channel Bank Protection $ 5,000 

f. Remove Sediment in Intake Well $ 2,000 

g. Cofferdam / Dewatering $ 5,000

h. Install Infiltration Screen/Gravel Filter Material $ 50,000 

i. Install Transmission Pipeline to Wet Well $ 6,000 

10. Modify Wet Well $ 15,000

k. Install Rock Grade Control Structure $ 8,000 

L. Revegetation $ 3,500

Cost of Project Components $ 121,500 

Engineering (10%) $ 12,150 

Subtotal $ 133,650

Contingency (15%) $ 20,050 

Total Construction Costs $ 153,700

Final Plans/Specifications $ 20,000 

Permitting and Mitigation $ 3,000 

Legal Fees $ 500 

Access/Right-of-Way $ 5,000 

Total Project Cost $ 182,200 
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!   WATER TREATMENT PLANT MODIFICATIONS   !

A. PROJECTED WATER DEMANDS

Water demands were projected assuming current usage rates would continue throughout the
planning period.  The projected population at the end of the 30-year planning period is 360
persons.  Using the per capita usage rates defined earlier, this results in a peak day demand
of 329,400 gallons per day in 2030. 

The current maximum day treated water demand is approximately 247, pgd (172 gpm) and the
plant capacity is limited to 240,000 gpd (167 gpm).  As a result, additional capacity, or a
reduction in demand, is needed in the near-term.  It would be prudent to increase capacity to
that projected to be needed at the end of the planning period.  Therefore, an additional 90,000
gpd (62 gpm) of capacity is needed to meet the 2030 project demand.

B. SDWA REQUIREMENTS

There are several newly promulgated and proposed drinking water regulations that may affect
the future operation of the Baggs WTP, which is considered a small community water system
(CWS) because it serves more than 25 people but less than 10,000.  These regulations include:

• Unregulated Contaminant Monitoring Rule
• Stage 1 Disinfectants and Disinfection Byproducts Rule
• The Drinking Water Contaminant Candidate List
• Radon
• Radionuclides
• Long-term 1 Enhanced Surface Water Treatment Rule and Filter Backwash Rule
• Sulfate
• Arsenic
• Long-term 2 Enhanced Surface Water Treatment Rule

C. PRELIMINARY ALTERNATIVE DEVELOPMENT AND COST ESTIMATES

1. Modify Existing WTP

The existing WTP could be modified to allow for additional contact absorption clarifer
(CAC) and filter capacity.  Continuing with the assumption that the Town will install an
infiltration gallery and presedimentation basin, the loading rate on the CAC could be
increased to 10 gpm/sq. ft.  This would provide for twice the current CAC throughput
capacity to approximately 494,000 gpd (343 gpm).

Under this alternative, the existing low angle tube sedimentation basins would be
converted to mixed media filters.  If the sedimentation basins were converted to filters,
the net daily production capacity of the new filters, assuming three backwashes per day,
would be approximately 360,000 gpd (250 gpm).  Since the CAC would be the limiting
process, an additional plant capacity of 176 gpm (343 gpm - 167 gpm) could be gained
by this modification, which would more than 
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double the current capacity of the WTP. 

2. Build New WTP

The net treatment capacity needed at the end of the 30-year planning period is 329,400
gpd or approximately 229 gpm.  Currently, the maximum day throughput capacity of the
WTP is 240,000, which equates to a sustainable high service pumping rate of 167 gpm
based on continuous pumping throughout the day (1440 minutes per day).  A new
treatment plant could be constructed to provide the additional 62 gpm in net throughput
capacity.

3. Preliminary Capital Cost Opinion

Capital cost opinions were developed for the capacity expansion alternatives discussed
above.  These opinions do not include the installation of an infiltration gallery, but do
include the installation of a presedimentation basin, with a 12-hour detention time
because it is anticipated that the infiltration gallery cannot get raw water turbidity down
to 5 to 10 NTU during all times of the year.

The capital cost opinion for converting the existing sedimentation basins to additional
filters is $620,106.  The filters would utilize mixed media and be configured with low
profile underdrains.  This alternative would result in a total maximum day capacity of
approximately 494,000 gpd (343 gpm).

PRELIMINARY CAPITAL COST OPINION TO MODIFY EXISTING WTP

Item Costs
a. Presedementation Basin Structure & Piping $ 129,600

b. Convert Sedimentation Basins to Additional Filters $ 90,000

c. Increase Raw Water Pumping Capacity $ 25,000

d. Increase High Service Pumping Capacity $ 25,000

e. Additional Piping and Valves $ 30,000

f.   Electrical at 20 Percent of Items a - e $ 59,920

g.    Instrumentation at 10 Percent of Items a - e $ 29,960

h.   Yardwork at 10 Percent of Items a - e $ 29,960

i. Pilot Study / Conceptual Design $ 30,000

Cost of Project Components $ 449,440

Engineering (10%) $ 45,000

Subtotal $ 494,440

Contingency (15%) $ 74,166

Total Construction Costs $ 568,606

Final Plans/Specifications $ 50,000

Permitting and Mitigation $ 1,000

Legal Fees $ 500

Access/Right-of-Way $ 0

Total Project Cost $ 620,106
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The capital cost opinion for adding a new package treatment plant is $1,221,345.  This
estimate assumes there is available land at the existing site, a second pump can be
installed in or above the existing raw water wetwell, and the finished water can be
discharged into the existing clearwell.  This alternative would result in a total maximum
day capacity of approximately 492,000 gpd (342 gpm).

The costs associated with adding a new WTP adjacent to the existing one is presented
below.  This includes the installation of a 175 gpm steel package plant equipped with
a CAC and mixed media filters with low profile underdrains.  The package system is
provided with all valves, controls, chemical feed equipment, blowers and media.

PRELIMINARY CAPITAL COST OPINION FOR ADDING A SECOND WTP

Item Costs
a. Presedementation Basin Structure & Piping $ 129,600

b. Steel Package Plant Installed by Contractor at 40 Percent (1) $ 180,000

c. Building with Foundation, Lighting, HVAC, etc. at $200/sq. Ft. $ 190,000

d. Increase Raw Water Pumping Capacity $ 25,000

e. Increase High Service Pumping Capacity $ 25,000

f. Additional Piping and Valves $ 50,000

g. Electrical at 20 Percent of Items a - f $ 119,920

h. Instrumentation at 10 Percent of Items a - f $ 59,960

i. Yardwork at 10 Percent of Items a - e $ 59,960

j. Pilot Study / Conceptual Design $ 30,000

Cost of Project Components $ 869,440

Engineering (10%) $ 86,945

Subtotal $ 956,385

Contingency (15%) $ 143,460

Total Construction Costs $ 1,099,845

Final Plans/Specifications $ 120,000

Permitting and Mitigation $ 1,000

Legal Fees $ 500

Access/Right-of-Way $ 0

Total Project Cost $ 1,221,345
(1)Based upon budget price quote for a MicroFloc Trident ®
½ TR105A package WTP. 

4. RECOMMENDED PLAN

In order to reduce raw water turbidity into the WTP, it is recommended that the Town
install an infiltration gallery and presedimentation basin.  The goal is to lower the
turbidity of the raw water to between 5 and 10 NTU and decrease the solids loading on
the CAC.  This in turn would allow the loading rate on the CAC to be increased to 10
gpm/sq. ft.  The existing sedimentation basins could then be converted to additional
filtration capacity and the total maximum day capacity 
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  would be increased to 343 gpm, which should be more than sufficient through the 
planning period.  In addition to adding capacity, these modifications will allow the   Town
to meet the LTIFBR turbidity requirement of 0.3 NTU.  The estimated cost   for this
retrofit is $620,106.

Possible pilot plant or bench scale testing, and conceptual desings for the WTP
improvements should be done after the new infiltration gallery is installed and raw water
quality is better defined.

!   PERMITS AND EASEMENTS   !

A. PERMITS

Prior to any construction on the proposed new infiltration gallery, several permits would need
to be obtained including:

1. STATE ENGINEER AND BOARD OF CONTROL

As was discussed earlier in this report, a Petition will have to be submitted to the Board
of Control to add an alternate point of diversion for the new infiltration gallery.  This
Petition will be written such that water can be diverted from either the existing intake
and/or the new infiltration Gallery.

2. ARMY CORPS OF ENGINEERS

The COE has already issued a Section 404 permit for this project (August 21, 2000)
under Nationwide Permit 12.  An amendment to this permit may be required for
maintenance on the existing intake, and downstream grade control structure.

3. U.S. FISH AND WILDLIFE SERVICE

This project may require Section 7, Consultation with the USFWS as related to impacts
under the Endangered Species Act.  It should be noted that the COE Nationwide 12
Permit is not valid until Section 7 Consultation has been completed.

4. DEPARTMENT OF ENVIRONMENTAL QUALITY

A Permit-to-Construct from the Wyoming Department of Environmental Quality, Water
Quality Division will be required for all system improvements.  Final construction plans
and specifications shall be submitted for review and approval.

B. EASEMENTS / LAND ACQUISITION

At the location of the proposed infiltration gallery and supply line, back to the Baggs Well No.
1, easements may be necessary from two adjacent landowners; Grieve, et. al. and Weber.
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!   ANTICIPATED FUNDING / USER FEES   !

A. ANTICIPATED PROJECT FUNDING

Funding for the project is anticipated as follows.  While other funding sources  are available, this
may represent the funding sources available in the shortest time frame.

PROJECT FUNDING

IMPROVEMENT WWDC
GRANT

SLIB
GRANT

RUS
LOAN(5%) TOTAL

Infiltration Gallery $ 91,100.00 $ 91,100.00 $ 182,200.00

Water Plant $ 310,053.00 $ 310,053.00 $ 620,106.00

Total $ 91,100.00 $ 310,053.00 $ 401,153.00 $ 802,306.00

B. ANNUAL INCREMENTAL COST INCREASES

An analysis of the incremental increase in annual costs, and the corresponding increase in
monthly user fees is presented below.  The infiltration gallery and water treatment plant
improvements are presented independently from each other. This will help the Town evaluate
the financial impacts of each major improvement.

ANNUAL INCREMENTAL SYSTEM INCREASE
INFILTRATION GALLERY

ITEM COST

Construction Cost $ 182,200.00

RUS Loan $ 91,100.00

Repayment factor for 30 years @ 5%:  0.06505

ANNUAL PAYMENT $ 5,926.06

RESERVE (1/10 annual debt) $ 595.00

ANNUAL O & M (11% of annual payment plus reserve) $ 720.00

TOTAL ANNUAL COST $ 7,241.06
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ANNUAL INCREMENTAL SYSTEM INCREASE
WATER TREATMENT PLANT IMPROVEMENTS

ITEM COST

Construction Cost $ 620,106.00

RUS Loan $ 310,053.00

Repayment factor for 30 years @ 5%:  0.06505

ANNUAL PAYMENT $ 20,168.95

RESERVE (1/10 annual debt) $ 2,015.00

ANNUAL O & M (11% of annual payment plus reserve) $ 2,440.00

TOTAL ANNUAL COST $ 24,623.95

C. MONTHLY USER FEE ESTIMATE

The following evaluation is based upon estimates by the Town of approximately 220 active taps
totaling 359 Equivalent Dwelling Units (EDU’s).

MONTHLY USER FEE INCREASES
TAP
SIZE

INFILTRATION
GALLERY ($/MO.)

WTP
MODIFICATIONS ($/MO.)

CURRENT
MONTHLY MIN. FEE

POTENTIAL
TOTAL MONTHLY FEE

3/4" $1.78 $6.07 $20.72 $28.57

1" $2.95 $10.09 $20.72 $33.76

11/2" $6.31 $21.52 $20.72 $48.55

2" $10.99 $37.49 $20.72 $69.20

4" $43.15 $147.18 $20.72 $211.05

For comparison, following is a list of average monthly water bills for a ¾” tap taken from the
“2000 Water System Survey Report” prepared by WWDC.

Basin: $23.50
Cheyenne: $23.60
Elk Mountain: $35.00
Powell: $33.00
Rawlins: $15.00
Statewide Average:  $24.79
Statewide Average for 20,000 gallons:  $37.08
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!   RECOMMENDATIONS   !

This report documents the results of the Level II investigation for the Town of Baggs Water Supply
Project, and provides an estimate of Level III construction costs.  A new water supply source (infiltration
gallery) and water treatment plant modifications have been identified.

The AVI Project Team recommends the following components be addressed during the Level III project
phase.

A. Obtain all necessary permits and easements.

B. Design and construction of the infiltration gallery supply system as herein described.

C. Design and construction of improvements to the existing water intake structure as herein
described.

D. Prior to final implementation, design and construction of water treatment plant modifications;
complete infiltration gallery construction to verify raw water supply water quality and refine
conceptual designs.  A final decision on water treatment plant modifications should be delayed
until pilot plant or bench scale testing is performed based upon raw water quality from the
proposed infiltration gallery, and future regulatory requirements are known.

The estimated total costs for the infiltration gallery, and modifications to the existing intake structure
(Alternate No. 3) based upon conceptual designs is $182,200.00.  Costs for water treatment plant
modifications based upon preliminary evaluations could total as much as $620,106.00.
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