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INTRODUCTION
A.

AUTHORIZATION AND PURPOSE
The T o w n of Baggs submitted an application t o the Wyoming Water Development Commission (WWDC)
t o fund a Level I Water Master Plan i n order t o complete conceptual plans and cost estimates for
distribution system upgrades, and recommend possible water treatment plant modifications. AVI p.c.
(AVI), i n association w i t h Black & Veatch was selected by the WWDC t o complete the Level I Study.

B.

PROJECT LOCATION AND SUMMARY
The T o w n of Baggs is located i n the far southwest corner of Carbon County at the intersection of State
Highways 789 and 70. The current corporate limits include approximately 287 acres. Most streets are
gravel surfaced w i t h the exception of the State Highways.
The master plan is a continuation of water projects currently underway that have been funded by the
Wyoming Water Development Commission and the USDA Rural Utility Service for the T o w n of Baggs.
These projects have addressed the infiltration gallery and an upgrade of the water treatment plant.
The Town's water mains are generally sixty plus years old and are a mixture of 4" or 6" AC pipe, PVC
pipe and ductile iron pipe depending on when they were initially installed, repaired or replaced. The
exact percentage composition of the various types is unknown. The water system is plagued by low
water pressure, which reduces the effectiveness of in-town fire suppression. In addition, water system
losses increased significantly in 2000 without a significant increase in non-metered use or known leaks.

C.

PREVIOUS STUDIES
Over the past eighteen years, four formal studies have been completed on the T o w n of Baggs system
components. These include:

D.

1.

"Water Supply Needs Assessment for the North Platte and Little Snake River Drainages, Phase
I/", Black & Veatch, November 7984.

2.

"Little Snake River Planning Study; VolumeI, Evaluation of Baggs Water Supply, Treatment, and
Delivery System", Western Water Consultants, October 30, 7 992.

3.

"Town of Baggs, Wyoming Alluvial Well Project'; Weston, April 2000.

4.

"To wn of Baggs, Wyoming Level I1 Water Supply Project", A Vl Professional Corporation,
November 7, 2000.

SUMMARY OF THE CURRENT PROJECT
The WWDC and the project sponsor, the T o w n of Baggs, charged the Level I Study w i t h the following
tasks:

7.

Identification of Service Areas, Demand Projections and Land Use Planning;

2.

lden tification of Water Supply System Capital Components (distribution system);

3.

Distribution System Modeling;

4.

Evaluation of System Operations;

E.

Update on Water Treatment Systems;
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F.

Identification of Alternatives;

G.

Conceptual L eve1 Cost Estimates;

H.

Economic Analysis and Project Funding; and

I.

Combine a// elements into a Master Plan Report.

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

SERVICE AREAS, DEMAND PROJECTIONS
AND LAND USE PLANWNG
A.

POPULATION PROJECTIONSIWATER DEMANDS
A t the time the previous WWDC Level II Water Supply Study was completed (November 2000), the
2000 census data was not yet available. The Town's estimate of current population at the time was
approximately 275 residents. This was the data upon which the Level II Study was developed. As
detailed in the Level I1 Study the following population and demand criteria were calculated.

30-year planning population - 360
A verage day water demands - 305 gallons per capita per day (gpcd)
Maximum day water demands - 9 75 gpcd
When 2000 census data was received in early 2001, it showed Baggs current population at
approximately 3 5 0 residents; just 1 0 short of the 30-year planning population from the Level ll Study.
Considering this, it was thought necessary t o re-calculate the projected 30-year population and demand
numbers.
Based upon a current population of 350 and a projected population growth of 1 % annually, the 30-year
population projection is as follows:

(350)(7.348) = 4 72 Residents - Year 2032
Total water usage of the last 2-years (2000 & 2001) has averaged approximately 33,903,000 gallons.
This is some 5,300,000 gallons more per year than the previous 2-years, demonstrating that the Town's
population most likely began t o increase in the year 2000 based upon methane gas exploration and
production in the area. Peak day demand has been measured by the Town t o be approximately 240,000
gallday. Based upon these figures, current average day and maximum day demands are as follows:

A verage Day = 133,903,000 -~al)/365
days = 265 ~ p c d
(350 persons)
Maximum Day = (240,000 gal) (350 residents) = 685 ~ p c d
Based upon these latest figures, the 30-year planning demand can be estimated using the figures and
a population of 4 7 2 as follows:

Average Day = (265 gpcdl472 = 725,080 gal/day
= 7 75 gal/min. based upon 72 hr use period
= 87 gaymin based upon 24-hr use period
Maximum Day = (685 gpcd) 4 72 = 323,320 gayday
= 4 5 0 gaymin based upon 72-hr use period
= 225 gal/min based upon 24-hr use period
TOWN OF BAGGS WATER MASTER PLAN I
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As can be seen, trying t o predict small t o w n Wyoming populations with the boomlbust styles is very difficult.
B.

SERVICE AREAS
As a part of this Level I Master Plan the Town wished t o look at the potential for servicing rural areas
outside the current corporate limits.
T w o types of development were considered, one being a more "urban" rural residential type development
close t o T o w n i.e. 10-acre ranchette tracts; and secondly, supply lines t o serve more "outlying" rural
individual users. The three (3) urban rural residential areas identified near T o w n total approximately 8 0 0
acres. A t 10-acre tracts this wouid total 8 0 residences w i t h an average of 3 persons per residence; or
2 4 0 persons. The outlying rural supply lines total some 1 5 miles. Assuming four (4) residences per mile,
this equates t o an additional demand on the system of 1 8 0 persons.
Considering a potential build-out of these areas over the 30-year planning period, an additional 4 2 0
persons would be added t o the system. This is nearly 3 0 0 persons ( 3 5 0 + 4 2 0 = 7 7 0 - 4 7 2 = 298)
more than was shown previously for 1 % growth over the 30-year planning period. The infrastructure
needs and economic impacts of serving these surrounding areas are discussed later in this report.
Lastly, it should be noted that there was some discussions during the Project Scoping Meeting in regards
t o a regional water system incorporating the Towns of Baggs and Dixon. Such an analysis is outside the
scope of this current Level I Master Plan.

C.

FIRE FLOWS
The Needed Fire Flow (NFF) for Baggs was determined from the Fire Suppression Rating Schedule
developed by the Insurance Services Office (ISO). In Section 340, Calculation of Needed Fire Flow, a
table of NFF for one and t w o family dwellings based on the distance between buildings is supplied. From
this table the NFF is estimated t o be 7 5 0 gpm since Baggs may be represented by single family dwellings
which are between 31 t o 1 0 0 feet apart. The duration, as stated in Section 604, Fire Flow and
Duration, is t w o hours. Using the NFF of 7 5 0 gpm and the duration of t w o hours the required reserve
for fire f l o w was calculated t o be 90,000 gallons.

It should be noted that the Town Volunteer Fire Department did a f l o w test of all hydrants in Town.
Results indicate hydrants flowing from 3 3 6 gpm t o 6 0 3 gpm, all less than the required standard. The
lowest flows can be attributed t o areas of t o w n with 4" diameter distribution pipes.
Considering a future maximum daily use of 323,320 gallons, plus the fire flow requirement of 90,000
gallons, yields a maximum storage volume of 4 1 3,320 gallons. Considerably more ( 133,000 gallons)
than the current 280,000 gallons of storage.
Wyoming Water Quality Division (WQD) Regulations, Chapter XII, Section 1 3 requires that storage
facilities for water systems have a capacity equal t o the average daily demand (125,080 gallons in the
year 2032), plus, where applicable, an amount adequate t o provide fire flow requirements for a t w o hour
duration (90,000 gallons). Under Chapter XI1 rules, future required storage volume would be
approximately 220,000 gallons.
Though the current tank will meet WQD Chapter XI1 rules, during peak summer use, some increase in
storage (100,000 gallons) would serve t o protect the T o w n from shortages if a fire did occur.

D.

WATER RIGHTS
Water rights for the T o w n 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
t o the municipal water supply can be summarized as follows:

TOWN OF BAGGS WATER MASTER PLAN I
2365\EXECUTIVE SUMMARY

Page 3 of 1 8

JKM/11/05/02
A.V.I. PROFESSIONAL CORPORATION

TABLE 1
TOWN OF BAGGS WATER SUPPLY SUMMARY
OCTOBER 1

- APRIL

APRIL 15

14

- SEPTEMBER

30

Permit No. U.W. 151 7 3

0.033 cfs / 15 gpm

Permit No. 6 2 0 E

0 . 5 9 cfs / 2 6 5 gpm

Permit No. 2 8 9 9 5

0.746 cfs 1 3 3 5 gpm

Permit No. U.W. 1 5 1 7 3

0.033 cfs / 1 5 gpm

Permit No. 2 8 9 9 5

0 . 1 5 6 cfs 1 7 0 gpm

0.779 cfs / 3 5 0 apm

Total

Total

0.779 cfs-/ 3 5 0 apm

<

With a current water right of 350gpm, the T o w n appears t o have adequate water, however, priority
dates and calendar restrictions still cause shortages similar t o those that occurred i n August, 2 0 0 0 and
the summer of 2 0 0 2 when all of the Town's water rights were called out of priority. Considering this,
the T o w n may wish t o consider acquiring any territorial rights that may be available, depending upon the
timing of the High Savery Reservoir discussed below.
In addition t o these existing water rights, the T o w n signed a Statement of Intent on January 27, 1 9 9 8
w i t h the Savery - Little Snake River Conservancy District t o purchase 3 0 0 acre-feet of water from the
proposed High Savery Dam and Reservoir Project. It may be t w o or three years before this water is
available; and will certainly help stabilize the Town's water supply.
The exact operating conditions of the Reservoir are currently evolving, but WWDC personnel indicated
that the storage could be held i n the reservoir for several years, and payment for the water would be
made when a call is made for the water. The T o w n should maintain regular communications w i t h the
Conservancy District i n order t o keep updated o n the progress of the Project, and finalize the operating
parameters for delivering water t o the Town.
@

A.

DISTRIBUTION SYSTEM COMPONENT EVALUA TION

@

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 b y the Town, and numerous field survey elevations from around town. 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 t o population density, and were set such that 24-hours (daily) of water use occurred
over 1 2-hours.

I.

Existing Svstem
Under the Level I1 Study completed in November 2000, the existing system was modeled for
nine separate scenarios. While the population and per capita use numbers have changed, the
12-hour total water use numbers for average and max days were accurate at the time of
modeling.
From this modeling, Scenario # 5 presents the most critical results as water could not be supplied
for the future population ( 3 6 0 ) under maximum day use ( 9 1 5 gpcd ), and meet the input criteria.
Under this scenario the tank would have t o drain below 14.2-feet and/or output from the
treatment plant would need t o increase from the 1 5 0 gprn as modeled.
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For all other scenarios, the system behaves pretty much like t o w n personnel described w i t h
pressures i n the system between 5 0 and 6 0 psi.

2.

Deficiencies in the Existinn Distribution System
From modeling results of the existing system the basic components that appear t o be lacking
include the following:

3.

1.

The system is composed of 4" and 6 " line sizes which do not allow for adequate fire
flows of 7 5 0 gallons per minute.

2.

Under future population scenarios additional storage is needed t o meet max day
demands.

3.

There is no direct line from the treatment plant t o the storage tank. This direct line
could reduce filling time for the tanks, provide a more constant pressure within the
distribution system, and by placing fire hydrants off this direct line, several areas of
T o w n could have adequate fire flows.

4.

Several areas exist with dead end mains. Providing additional looping could prevent
stagnant water. However, without up-sizing mains, little pressure benefits would be
noticed.

Modelinn of Proposed future l m ~ r o v e m e n t s
Fourteen separate scenarios were modeled for various levels of system improvements. All new
PVC pipe was given a C-factor of 150; for most scenarios, the 32-foot storage tank was not
allowed t o drop below 10-feet; and the high yield pump at the treatment plant was set t o supply
1 5 0 gpm at 6 0 psi.

4.

Summary of l m ~ r o v e m e n Performance
t
Proposed improvements incorporated into the modeling shown in included four (4) basic
improvement types. Each scenario included some combination of these improvements. The
improvement types included:
b

b
b
b

Increase all 4" pipes t o 6 " pipes, and increase all 6 " pipes t o 8 " pipes;
Increase all 4" pipes t o 6 " pipes, leaving all existing 6 " pipes in place;
Increase all 6 " pipes t o 8" pipes, leaving all existing 4" pipes i n place; and
Adding 100,000 gallons of storage capacity.

Following is a discussion on several of the critical modeling scenarios as they relate t o potential
distribution system improvements.
a.

Scenario 3A. This modeling run included up-sizing both the 4" lines t o 6 " and
the 6" lines t o 8", using the current population of 3 5 0 and the max day water
use of 6 8 5 gpcd. During the 12-hour modeling duration, the tank reached the
minimum allowable 10-foot depth after 10-hours. Scenario 3AP is for this
same scenario, but has the pump running at the treatment plant. This additional
flow from the treatment plant keeps the tank from draining below the 10-foot
minimum.
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Scenario 5AP. This is the same scenario as 3AP except for the future
population of 472. Even w i t h f l o w from the tank and the treatment plant
pump, the tank was at the 10-foot minimum II-hours into the 1 2-hour
modeling period.
Scenario 5 A 4 & 5A6. These scenarios include either up-sizing all the 4 " lines
t o 6 " (5A4) or up-sizing all the 6" lines t o 8 " (5A6). These t w o scenarios also
included adding 100,000 gallons of storage. With the additional storage, the
system under either of these scenarios has the tank level above the 10-foot
minimum. After the 12-hour modeling duration the tank level is 12.5-feet.
However, when fire flows are applied t o either of these scenarios as shown in
scenarios 8AP 4 " t o 6 " and 8AP 6 " t o 8", the system cannot maintain 7 5 0 gpm
fire flow.

C.

d.

Scenario 8AP. This scenario includes increasing all 4 " lines t o 6 " lines and all
6" lines t o 8". The pump at the treatment system is on, and t h e tank is full.
This is the only scenario that could provide a 7 5 0 gpm fire f l o w and maintain
adequate system pressures under the future population (472) and max day
water use (685 gpcd).

e.

Scenario 5APF. This is the worst case scenario. It is identical t o 8AP above,
however, this scenario assumes that the 7 5 0 gpm fire flow demand occurs
when the tank only has 10-feet of water left. The tank is empty after 1.4hours, when 2-hours of fire f l o w is necessary. By adding 100,000 gallons of
storage (Scenario 5APF+) you can get the required 2-hours.

WATER LOSS
Beginning sometime in 2000, the Town began t o see an increase i n unaccounted for water between
metered readings a t the plant and individual tap meters. The loss is erratic, w i t h no noticeable trend.
However, there seems t o be a correlation between increase losses and increase water usage tied t o
population increases since 1999.
In an attempt t o locate unknown leaks, a leak detection survey was conducted by Utility Technical
and 2nd, 2002. Approximately 24,200 feet of
Services, Inc. out of Englewood, Colorado on August ISt
water main was surveyed. No large leaks were detected.

D.

DEMAND MANAGEMENT
Demand Management refers t o means by which the T o w n can offset a portion of its peak water use by
alternate means. One way the T o w n currently does this is by pumping water (when available) directly
from the Little Snake River t o irrigate park areas.
When High Savory Reservoir comes on-line, the Town will have rights t o some 3 0 0 acre-feet of water
from the Reservoir. Projected annual average water use for the Town (population = 472) is
45,655,000 gallons per year; or 1 4 0 acre-feet. This leaves some 1 6 0 acre-feet remaining. The T o w n
could use the additional water for irrigation of lawns through the T o w n by constructing a raw water
system that would pull water directly from the river and distribute it t o areas of t o w n through existing
or newly constructed pipelines. These pipelines could be relatively shallow ( 2 t o 3-feet) as they would
only be used i n the summer months. This raw water system could be phased i n over time.
Further evaluation of a raw water supply and delivery system is beyond the scope of this Level I Master
Plan. The T o w n may wish t o pursue Level IIfunding through the WWDC for conceptual design and cost
estimating of a r a w water irrigation system.

TOWN OF BAGGS WATER MASTER PLAN I
2365\EXECUTIVE SUMMARY

Page 6 of 1 8

JKM/11/05/02
A.V.I. PROFESSIONAL CORPORATION

WA TER TREA TMENT PLANT EVALUA T/ON
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 472 persons. Using the
per capita usage rates defined previously, this results in a peak day demand of 323,300 gpd (225 gpm)
in 2032.
The current maximum day treated water demand is approximately 240,000 gpd (167 gpm). As a result,
additional capacity, or a reduction in demand, is needed. It would be prudent t o increase capacity to
that projected t o be needed at the end of the planning period. Therefore, an additional 83,300 gpd (58
gpm) of capacity is needed t o meet the 2032 projected 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:
Radionuclides
Fitter Backwash Recycling Rule
Long-Term 1 Enhanced Surface Water Treatment
Arsenic
Sulfate
Long-Term 2 Enhanced Surface Water Treatment
Stage 1 Disinfectant and Disinfection Byproducts
Stage 2 Disinfectant and Disinfection Byproducts

Rule

Rule
Rule
Rule

A schedule for the implementation of the major SDWA regulations described above is given in Table 1.
TABLE 1
IMPLEMENTATION SCHEDULE FOR SDWA REGULATIONS
Due Date

EPA Action Item
Promulgate LT2ESWTR.

Due Out

Promulgate Stage 2 DBPR.
Determine whether or not to regulate sulfate.

December 8, 2003
January 2004
January 2005
Januarv 23, 2006
C.

Radionuclides rule becomes effective.
FBRR recycle information due t o State.
Stage 1 DBPR becomes effective for groundwater and small surface
cwss.
LTI ESWTR becomes effective.
Arsenic rule becomes effective.

CAPACITY EXPANSION ALTERNATIVES
The first option (Alternative 1) involved modifying the existing WTP. Under this alternative, the existing
low angle tube sedimentation basins would be converted t o mixed media filters. The filters would utilize
mixed media and be configured with low profile underdrains. This modification would provide an
additional 250 gpm of filtration capacity and the total treatment capacity of the WTP would be limited
by the CAC t o 342 gpm. Table 2 lists the capital cost opinion associated with this alternative.
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TABLE 2
ALTERNATIVE 1- CAPITAL COST OPINION TO MODIFY EsXISTING WTP"'

ITEM
Convert Sedimentation Basins t o Additional Filters
Presedimentation Basin Structure and Piping
Increase Raw Water Pumping Capacity
Increase High Service Pumping Capacity
Additional Piping and Valves
Electrical ( 2 0 % of Items 2-4)
Instrumentation ( 10 % of Items 1-4)
Yardwork (10 % of Items 1-4)
Pilot StudyIConceptual Design
Cost of Project Components
Engineering (10 % )
Subtotal
Contingency (15 % )
Total Construction Costs
Final Plans and Specifications
Permitting and Mitigation
Legal Fees
Total Project Cost
"'Based o n September 2 0 0 2 ENR CCI of 6589.
I
2
3
4
5
6
7
8
9

COST
$95,400
$ 130,000
$26,500
$26,500
$31,800
$36,600
$27,800
$27,800
$30,000

$432,400
$43,200

$475,600
$7 1,300

$546,900
$50,000
$1,000
$2,500
$600,900

The second option (Alternative 2) involved constructing a second conventional WTP t o provide the
additional required capacity. A new package treatment plant would provide approximately 1 7 5 gpm of
treatment capacity and increase the combined treatment capacity of the existing and new WTPs t o
approximately 492,000 gpd ( 3 4 2 gpm). Table 3 lists the capital cost opinion associated with this
alternative. This estimate assumes there is available land at the existing site, a second pump can be
installed i n or above the existing raw water wetwell, and the finished water can be discharged into the
existing clearwell.
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TABLE 3
ALTERNATIVE 2- CAPITAL COST OPINION FOR ADDING A SECOND W T P ( ~ '

1
2
3
4
5
6
7
8
9
10

Steel Package WTP Installed by Contractor at 40%"'
$190,800
Presedimentation Basin Structure and Piping
$130,000
Building with Foundation, Lighting, HVAC etc. at $200/sf
$201,400
$26,500
Increase Raw Water Pumping Capacity
Increase High Service Pumping Capacity
$26,500
Additional Piping and Valves
$53,000
Electrical (20% of Items 2-5)
$76,900
Instrumentation (10% of Items 2-51
$38.400
Yardwork (I
0 % of ltems 1-5)
$57,500
$30,000
Pilot StudyIConceptual Design
$837,000
Cost of Project Components
Engineering (10 % )
$83,100
Subtotal
$974,700
$137,100
Contingency (15 % )
Total Construction Costs $7,057,200
Final Plans and Specifications
$70,000
Permitting and Mitigation
$1,000
Legal Fees
$2,500
Total Project Cost $1,125,200
" ' ~ a s e don September 2002 ENR CCI of 6589.
'2'Based w o n budnet mice auote for a MicroFloc Trident@% TR105A ~ a c k a n eWTP.
-

- -

The previous Level II Study recommended that the Town modify the existing WTP to gain the
increased capacity. As part of this study, membrane filtration was also explored as an additional
treatment alternative (Alternative 3).
Under this alternative, the existing WTP would be retrofitted with a packaged membrane treatment
system. The footprint of a packaged system is relatively small, and therefore, it was assumed that the
new system would fit on the existing site. The Zenon MDW system was selected to develop a capital
cost opinion. This system would employ three units with eight membranes each and would provide a
total capacity of approximately 420,000 gpd (292 gpm). Table 4 lists the capital cost opinion associated
with this alternative.
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TABLE 4
ALTERNATIVE 3- CAPITAL COST OPINION TO
COVERT TO A MEMBRANE WTP'"

1
2
3
4
5
6
7
8
9

ITEM
Zenon MDW System Installed by Contractor at 40%'"
Building w i t h Foundation, Lighting, HVAC etc. at $200/sf
Increase Raw Water Pumping Capacity
Increase High Service Pumping Capacity
Additional Piping and Valves
Electrical (20% of Items 2-4)
Instrumentation (10 % of Items 2-4)
Yardwork (10 % of Items 1-4)
Pilot StudyIConceptual Design
Cost of Project Components
Engineering (10 % )
Subtotal
Contingency (15 % )
Total Construction Costs
Final Plans and Specifications
Permitting and Mitigation
Legal Fees

COST
$546,000
$100,700
$26,500
$26,500
$53,000
$30,700
$15,400
$70,000
$30,000

$898,800
$89,900

$988,700
$148,300

$1,137,000
$70,000
$1,000
$2,500

' ' ' ~ a s e don September 2 0 0 2 ENR CCI of 6589.
'2)Based upon budget price auote for 3 Zenon MDW-08 units.
D.

RECOMMENDED PLAN
From an economic perspective, it is recommended that the Town modify the existing WTP by converting
the existing sedimentation basins t o additional filtration capacity. This modification would increase the
total maximum day treatment capacity of the WTP t o 3 4 2 gpm, which is more than sufficient through
the planning period.
Membrane filtration as a treatment alternative is recommended based on non-economic factors. As
discussed previously, membrane systems have several benefits over conventional treatment systems
including increased reliability, performance that is not affected by changes in water quality, greater
automation, as well as greater protection against regulatory initiatives.
In addition, it is important t o note that the costs associated with Alternative 3 include replacing the
existing capacity, as well as providing future capacity (292 gpm). The costs associated with
Alternatives 1 and 2 are t o provide an additional 1 7 5 gpm of capacity. Therefore, the capital cost per
gallon of treatment provided for Alternative 3 is comparable t o Alternative I ($2.22 versus $2.74) and
significantly less than Alternative 2 ($2.74 versus $4.23 per gallon).

DISTRIBUTION SYSTEM AL TERNATIVES AND COST ESTIMA TES
A.

DISTRIBUTION SYSTEM IMPROVEMENTS
Based upon the modeling results in this Master Plan, three (3) alternatives were evaluated including
replacing all 4 " mains with 6" mains, leaving existing 6" mains as is; replacing all 6" mains with 8" mains,
leaving all 4 " mains as is; and replacing all 4 " mains with 6" mains and all 6 " mains with 8" mains. Each
alternative is presented below.
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TABLE 5
4" MAIN REPLACEMENT
PRELIMINARY COST OPINION
UNIT

UNIT PRICE

1 .O

LS

98,000.00

$

98,000.00

9,000

LF

35.00

$

3 15,000.00

6" Gate Valves

25

EA

800.00

$

20,000.00

6" DIP Fittings

30

EA

250.00

$

7,500.00

6" Hydrant Assemblies

20

EA

3,800.00

$

76,000.00

Water Services

100

EA

400.00

$

40,000.00

4" Road Gravel

15,000

LS

10.00

$

150,000.00

Asphalt Patch

1 .O

LS

10,000.00

$

10,000.00

Cost of Project Components

$

7 16,500.00

Engineering 10%

$

7 1,650.00

Subtotal

$

788,150.00

Contingency 15%

$

1 18,222.50

Total Construction Cost

$

906,372.50

Final Plans & Specifications

$

1 10,000.00

Permitting & Mitigation

$

10,000.00

Legal Fees

$

10,000.00

Access / Right-of-way

$

5,000.00

TOTAL PROJECT COST

$

1,041,372.50

ITEM

Mobilization
6" C900 PVC Pipe
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TABLE 6
6" MAIN REPLACEMENT
PRELIMINARY COST OPINION
ITEM

ESTIMATED
QUANTITY

UNIT

UNIT PRICE

1.O

LS

188,000.00

$

188,000.00

15,000

LF

45.00

$

675,000.00

8" Gate Valves

42

EA

850.00

$

35,700.00

8 " DIP Fittings

50

EA

325.00

$

16,250.00

6" Hydrant Assemblies

35

EA

3,800.00

$

133,000.00

Water Services

170

EA

400.00

$

68,OOO.OO

4" Road Gravel

25,000

SY

10.00

$

250,000.00

Asphalt Patch

1.O

LS

75,000.00

$

75,000.00

Cost of Project Components

$

1,440,950.00

Engineering 10%

$

144,095.00

Subtotal

$

1,585,045.00

Contingency 15%

$

237,756.75

Total Construction Cost

$

1,822,80 1.7 5

Final Plans & Specifications

$

21 9,000.00

Permitting & Mitigation

$

10,000.00

Legal Fees

$

10,000.00

Access 1 Right-of-way

$

5,000.00

TOTALPROJECTCOST

$

Mobilization

8" C900 PVC Pipe
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TABLE 7
4" AND 6" MAIN REPLACEMENT
PRELIMINARY COST OPINION
ITEM

ESTIMATED
QUANTITY

UNIT

UNIT PRICE

1.O

LS

185,000.00

$

185,000.00

6" C900 PVC Pipe

9,000

LF

35.00

$

3 15,000.00

8" C900 PVC Pipe

15,000

LF

45.00

$

675,000.00

6" Gate Valves

25

EA

800.00

$

20,000.00

8" Gate Valves

42

EA

850.00

$

35,700.00

6" DIP Fittings

30

EA

250.00

$

7,500.00

8" DIP Fittings

50

EA

325.00

$

16,250.00

6" Hydrant Assemblies

55

EA

3,800.00

$

209,000.00

Water Services

270

EA

400.00

$

108,000.00

4" Road Gravel

40,000

SY

10.00

$

400,000.00

1.O

LS

85,000.00

$

85,000.00

Mobilization

Asphalt Patch
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Cost of Project Components

$

2,056,450.00

Engineering 10%

$

205,645.00

Subtotal

$

2,262,095.00

Contingency 15%

$

339,314.25

TotalConstructionCost

$

2,601,409.25

Final Plans & Specifications

$

31 5,000.00

Permitting & Mitigation

$

10,000.00

Legal Fees

$

10,000.00

Access / Right-of-way

$

5,000.00

TOTAL PROJECT COST

$

2,941,409.25
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TABLE 8
DIRECT MAIN BY-PASSING TOWN
PRELIMINARY COST OPINION
t

ITEM

ESTIMATED
QUANTITY

UNIT

UNIT PRICE

1.O

LS

601000.00

$

60,000.00

5,800

LF

38.00

$

220,400.00

Valves & Fittings

1.O

LS

10,000.00

$

10,000.00

Highway Crossing

1.O

LS

15,000.00

$

15,000.00

Canal Crossing

1.O

LS

5,000.00

$

5,000.00

100,000 Gallon Tank

1.O

LS

140,000.00

$

140,000.00

Tank Plumbing

1.O

LS

10,000.00

$

10,000.00

Revegetation

5.0

AC

1,400.00

$

7,000.00

Cost of Project Components

$

467,400.00

Engineering 10%

$

46,740.00

subtotal

$

5 14,140.00

Contingency 15 %

$

77,121 .OO

Total Construction Cost

$

591,261 .OO

Final Plans & Specifications

$

70,890.00

Permitting & Mitigation

$

10,000.00

Legal Fees

$

5,000.00

Access / Right-of-way

$

5,000.00

TOTAL PROJECT COST

$

682,15 1.OO

Mobilization

8" C900 PVC Pipe

TOTAL ITEM
COST

SYSTEM OPERATION & MANAGEMENT
A.

WATER LOSS
The T o w n is currently seeing water loss on a monthly basis ranging from 4% t o over 20%. It is
interesting t o note that the erratic water losses began in 2000, the same point in time that the Town
saw a significant jump i n overall annual water consumption. It is recommended that the T o w n
implement the following steps i n an attempt t o determine the cause for calculated water loss.
High Yield Pump Meter Calibration
Continuing Service Meter Replacements
Un-metered Water Usage Surveys
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PERMITS, LICENCES & EASEMENTS
A.

DEPARTMENT OF ENVIRONMENTAL QUALITY
Work done on anv part of the water system will require a Permit-to-Construct from the Water Quality
Division in Cheyenne. Final construction plans and specifications must be submitted for review.

B.

ARMY CORPS OF ENGINEERS
Any pipeline work crossing waters of the U.S. or wetlands, i.e., Little Snake River, Ledford Slough, etc.
would require a 404 Permit from the COE. For most pipeline work existing Nationwide Permits apply.

C.

WYOMING DEPARTMENT OF TRANSPORTATION
Any pipeline crossings of highways or highway right-of-ways require a Utility Permit from WYDOT.
These would be issued by the WYDOT District Maintenance Engineer i n Laramie.

D.

EASEMENTS
Easements are somewhat beyond the scope of this Master Plan. In general, components discussed in
this report that may require easements would be the direct transmission main t o the treatment plant,
and any work t o provide water for rural service areas.

ANTICIPA TED PROJECT FINANCING
A.

FUNDING SOURCES
Funding for the project is anticipated as follows. While other funding sources are available, this may
represent the funding sources available i n the shortest time frame.
TABLE 9
PROJECT FUNDING*

IMPROVEMENT

WWDC
GRANT

Main
Replacements* *
Transmission &
Storage
Water Plant * *
Total

$350,000.00

SLlB
GRANT

$750,000.00

$750,000.00

$175,000.00

$175,000.00

+

$350,000.00

$925,000.00

RUS GRANT

SLiB
LOAN (2.5%)

$925,000.00

$750,000.00

RUS
LOAN (5%)

$750,000.00

TOTAL

$3,000,000.00
$700,000.00

$400,000.00

$278,100.00

$678,100.00

$1,150,000.00

$1,028,100.00

$4,378,100.00

"LOCAL FUNDING MAY BE AVAILABLE DEPENDING ON CURRENT STATUS OF CARBON COUNTY CAPITAL
FACILITY TAXES.
""IT SHOULD BE NOTED THAT FUNDING FOR DISTRIBUTION MAIN IMPROVEMENTS WILL MOST LIKELY BE
SPREAD OUT OVER A NUMBER OF YEARS.
"""FUNDING FOR THE WATER PLANT IMPROVEMENTS HAS BEEN SECURED FROM RUS. THE ANNUAL LOAN
PAYMENT HAS ALREADY BEEN CALCULATED INTO THE CURRENT RATE SCHEDULE; THEREFORE, NO
FURTHER ANALYSIS IS NECESSARY FOR WATER PLANT IMPROVEMENTS.
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6.

ANNUAL INCREMENTAL COST INCREASES
A n analysis of the incremental increase in annual costs, and the corresponding increase in monthly user
fees is presented below. The distribution main replacements and storage improvements are presented
independently from each other. This will help the Town evaluate the financial impacts of each major
improvement.
TABLE 1 0
ANNUAL INCREMENTAL SYSTEM INCREASE
DISTRIBUTION MAIN REPLACEMENTS

COST

ITEM
Construction Cost

$

3,000,000.

RUS Loan

$

750,000.0

SLlB Loan

$

750,000.0

ANNUAL PAYMENT RUS LOAN

$

48,787.50

ANNUAL PAYMENT SLIB LOAN

$

35,880.00

RESERVE (1I 10 annual debt)

$

8,467.00

ANNUAL 0 & M (1 1 % of annual payment plus reserve)

$

10,245.00

TOTAL ANNUAL COST

$

103,379.5

RUS Repayment factor for 3 0 years @ 5 %: 0.06505
SLIB Loan Repayment factor for 3 0 years @ 2.5%: 0.04784

TABLE 11
ANNUAL INCREMENTAL SYSTEM INCREASE
TRANSMISSION AND STORAGE IMPROVEMENTS

ITEM

COST

Construction Cost

1

$

700,000.00

SLIB Loan

1 Repayment factor for 3 0 years @ 2.5%:

-

-

0.04784

(1 ANNUAL PAYMENT

1 RESERVE (1110 annual debt)

I$

8,372.00

$

1,OI 5.00

I$

10,227 .OO

I

ANNUAL 0 & M (1 1 % of annual payment plus reserve)

1TOTAL ANNUAL COST
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C.

MONTHLY USER FEE ESTIMATE
The following evaluation is based upon estimates by the Town of approximately 2 1 1 active taps totaling
35 1 Equivalent Dwelling Units (EDU1s).
TABLE 12
MONTHLY USER FEE INCREASES

TAP
SIZE

MAIN
REPLACEMENT
(SIMO.)

STORAGE &
TRANSMISSION
(SIMO.)

CURRENT MONTHLY
MIN. FEE

POTENTIAL
TOTAL MONTHLY
FEE

3/4"

$26.1 7

$2.59

$26.00

$54.76

1"

$43.42

$4.30

$26.00

$73.72

1 112"

$92.50

$9.1 6

$26.00

$127.66

2"

$161.04

$15.95

$26.00

$202.99

4"

$631.98

$62.60

$26.00

$720.28

For comparison, following is a list of average monthly water bills for a %" tap taken from the "2002
Water System Survey Report" prepared by WWDC.
Basin:
$23.50
Cheyenne:
$27.20
Elk Mountain:
$32.65
Powell:
$33.00
Rawlins:
$15.00
Statewide Average:
$24.48
Statewide Average for 20,000 gallons: $38.67

RECOMMENDA TIONS & PRIORITIZATION
A.

RECOMMENDATIONS IN ORDER OF PRIORITY
This Master Plan documents the results of a Level I investigation for the Town of Baggs water system.
A new water supply source (infiltration gallery) is currently set t o begin construction. This Master Plan
identifies improvements t o water treatment, storage, distribution and management components of the
Baggs water system. The following recommendations are made in order of priority.

1.

Develop and implement a systematic and dependable approach t o determining the location of
un-metered services andlor water users.

2.

Following completion of the infiltration gallery, begin pilot plant studies for the water treatment
plant improvements. Upon completing the pilot test, the Town should proceed with final design
and construction of the recommended treatment plant improvements.

3.

Finalize operating parameters and cost for storage in High Savory including a possible readiness
t o serve fee. Also determine delivery amounts i.e., is an acre-foot in the reservoir and acre-foot
at the infiltration gallery?

4.

Develop a program for, and begin replacement of all 4" water main with new 6" main. This will
require replacement of all existing services and fire hydrants on the 4" mains.
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5.

Develop a program for, and begin replacement of all 6" water main with new 8" main. This will
require replacement of all existing services and fire hydrants on the 6" mains.

6.

Further investigate the feasibility and costs for providing some level of raw water irrigation use
for the Town. If feasible, and funds can be located for construction, the raw water program
should be implemented.
Evaluate, design and construct the direct transmission main from the treatment plant t o the
storage tank. This priority should also include providing an additional 100,000 gallons of storage.
This item is put in priority after the raw water system, because implementation of raw water
irrigation may reduce or eliminate the need for additional storage.

7.

8.
B.

Further evaluation on the necessity and feasibility of servicing rural areas surrounding the Town.
This evaluation should be done regionally, and include the Towns of Dixon and Savory.

WWDC LEVEL II STUDIES
Many of the additional evaluations discussed in the priority section above quality for Level ll funding from
WWDC. These include:
1.
2.
3.

Raw Water System;
Direct Transmission Main and Storage; and
Regional Water System Evaluation.

The Town can evaluate their own priorities and chose t o make requests t o WWDC for these additional
WWDC studies.
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