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BAGGS WATER & RAW WATER SUPPLY 

LEVEL II REPORT 
 

EXECUTIVE SUMMARY   
   
Donnell & Allred, Inc. in association with Lidstone and Associates, Inc. has completed its Level 
II investigation of the Town of Baggs water system.      Baggs is located along the Little Snake 
River in Carbon County, approximately 55 miles southwest of Rawlins.  The ongoing drought, 
increased population due primarily to coal bed methane activity, and the age of many system 
components have all combined to overburden the Town’s water system.  Although the demands 
for water are being met during the non-irrigating months, the increased demand due to irrigation 
needs during the summer months are exhausting the Town’s supply and storage capabilities. 
 
Much of Baggs’ distribution piping is sixty years old and consists of a mixture of ductile iron, 
asbestos cement (AC) and PVC, mostly 4 and 6 inches in diameter.   There is no direct 
transmission line from the water treatment plant to the storage tank, so the water in the tank tends 
to become stagnant at times and pressures around town are somewhat sporadic, primarily during 
the summer months.  In early 2003, the Town upgraded their infiltration gallery on the Little 
Snake River.  Because of the drought, there were times during the late summer months when 
they could not pump enough water into their treatment plant to meet the demands.  Black & 
Veatch Corporation of Aurora, Colorado recently completed a study to upgrade the water 
treatment plant, which was originally constructed in 1981-82.  The Town also recently filed an 
application with the Wyoming State Lands and Investments Board (SLIB) for upgrading portions 
of their distribution system.  
 
The objectives of this study were to address a dedicated transmission line from the water 
treatment plant to the storage tank, look into the need and options for additional storage, 
determine whether a raw water irrigation system can be implemented, and examine the potential 
for a regional water system with Dixon and Savery. 
 
Based on the results of this study, the DA project team has arrived at the following conclusions 
and recommendations listed in order of priority: 
 

� A raw water irrigation system supplied by the Little Snake River and the High Savery 
Reservoir would reduce the Town’s peak daily use requirement for potable water.  This 
would decrease the demand and related operational costs on the water treatment plant.  It 
would alleviate the problem of having the existing storage tank drained due to irrigation 
demands.  A raw water system will also help the distribution system’s capacity to meet 
fire flow requirements and regulate distribution pressures more evenly during the peak 
months.   

 
� An isolated transmission main from the water treatment plant to the existing storage tank 

will promote water turnover in the tank, provide better chlorine contact time, improve 
water taste and help provide more consistent system pressures.  By installing an isolated 
transmission line, the Town will ensure that the tank is consistently full, and the water 
consistently fresh.  It allows the operator to control the tank level much easier, and ensure 
that there is always a full tank available in case of a fire. 
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� To alleviate the problem of deteriorating and undersized distribution lines, the DA project 
team recommended a three-phase project to begin upgrading the distribution system.  The 
Town has applied for a mineral royalty grant through the Wyoming State Lands and 
Investments Board to initiate Phase I of the project.  The Phase I project will eliminate 
most of the major flow restrictions in the distribution system.   

 
� The Town’s water storage could be supplemented either by enlarging the existing tank or 

installing a new tank. As stated above, the proposed raw water irrigation system would 
significantly decrease the peak daily use during the peak usage period, so a storage tank 
upgrade may not be needed if a raw water irrigation system is constructed.  However, if a 
raw water system is not implemented, the Town will need the extra storage capacity 
during the summer months. 
 

� While a regional system would be beneficial to the communities of the Little Snake River 
Valley, it does not have regional support and may be cost prohibitive relative to the 
existing system debt and repayment strategy. Regionalization would provide Dixon and 
Baggs with a redundant water supply while serving rural residents and the Town of 
Savery and its outlying areas off of the transmission line and regional storage.  This issue 
can be revisited in the future if adequate interest from the surrounding communities is 
generated.   

 
Regarding the Town’s policies on serving out-of-town residents, DA recommended the 
following: 
 

� The moratorium on new “out-of-town” water sales should continue until Baggs can 
develop a consistent, high quality water supply which meets the “in-town” and current 
out of town obligations.  With respect to the current out-of-town users, the Town should 
carefully review the costs of annexation versus potential long term costs and liabilities.  
Providing water, but not water service, to these residents can compromise the Town’s 
system.  Inadequate backflow prevention could result in the unanticipated return of out-
of-town water to the municipal system.  A leak in an out-of-town line could create a 
significant strain on the Town’s water treatment system, with the repair of that leak 
beyond the Town’s control.  Repair and maintenance of these out-of-town systems by 
unlicensed or untrained operators could result in water quality and/or leakage issues that 
may impact the Town. 

 
� With the above in mind, the Town should maintain this moratorium and develop a plan 

for annexation.  In light of the fact that replacement or upgrades of the current out-of-
town distribution systems may be too great for the Town taxpayers to absorb, the Town 
could place a 5 to 10-year limit to the renewal of all out-of-town water user agreements 
and direct that these out-of town systems use this period to upgrade their distribution 
system to meet the required standards.  Once these systems meet current standards, the 
Town could annex these outlying areas and maintain their water distribution systems as 
part of the town’s system. 

 
Based on these recommendations DA has prepared conceptual designs and cost estimates for 
a raw water irrigation system to serve the entire town, a dedicated transmission line from the 
treatment plant to the water tank, two options for upgrading the Town’s storage and a 
regional water supply system. 
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RAW WATER IRRIGATION SYSTEM 
 
The raw water system design is based on achieving a peak flow capacity of 250 gpm, or 0.56 
cubic feet per second (cfs).  DA recommends that shallow pipelines be constructed for the 
conveyance system.  Drain points will also be constructed to release water to the river during 
seasonal maintenance. The elevation of the West Side Canal would generate an operational 
pressure of approximately 25 psi, which will not adequately pressurize the system to operate 
sprinklers.  Therefore, pumping will be necessary to provide adequate pressure to efficiently 
operate individual sprinkler systems.  The system pump will include a variable frequency drive 
unit to provide the variable flow yields, as well as a screening device to be placed on the pump 
intake to keep silt/sand and debris from entering the system.  A settling pond will also allow 
larger particles to settle out of the supply water.  After discussion with the Town, there may be a 
possibility of moving the location of the pond up the hill and pumping from the canal to the 
settling pond, thereby using that elevation to set the system pressure.  This should be explored 
further during final design. 
 
Two alternatives were explored during this study.  The first alternative involves constructing the 
system as recommended above.  A second alternative was developed as a scaled down version of 
Alternative 1.  Alternative 2 will involve the use of slightly lighter pipe which costs less than 
C900 PVC.  It also allows for reduced storage capacity for the holding pond, thereby reducing 
excavation and construction costs.  These options should also be further refined during final 
design.  Cost estimates for the two alternatives for the raw water system are as follows: 
 
 

Cost Estimate Raw Water Irrigation System - Alternative 1 

 
RAW WATER TRANSMISSION AND SOURCE AREA IMPROVEMENTS   

Item  Quantity Unit Unit Cost Cost 

WWDC 
Funding 
Eligibility 

  Mobilization 1 LS $40,000  $40,000  100% 

  Holding Pond Excavation 1825 CY $4.00  $7,300  100% 

  Pond Subgrade Prep & 
Liner Cover (gravel) 600 CY $15.00  $9,000  100% 

  45 mill poly liner for pond, 
installed cost 21100 sq. ft. $1.00  $21,100  100% 

  Diversion structure West 
Side Ditch  1 LS $2,500  $2,500  100% 

  10 HP Pump w/ VFD, 
electrical Panel, Valves & 

Pump Pad  1 LS $14,000  $14,000  100% 
  6 in. dia. PVC Pipe 2000 LF $16  $32,000  100% 
  Power Line Hookup 1 LS $3,000  $3,000  100% 

  Property Access 1 LS $10,000  $10,000  100% 
Sub-Total for Transmission & Source Improvements $138,900  100% 
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RAW WATER DISTRIBUTION SYSTEM  
  6 in. dia. PVC Pipe 5250 LF $16  $84,000  0% 
  4 in. dia. PVC Pipe 5900 LF $14  $82,600  0% 

 6 in. dia. PVC Pipe w/ Flo-
Fill Backfill 7250 LF $18  $130,500  0% 

 4 in. dia. PVC Pipe w/ Flo-
Fill Backfill 5900 LF $16  $94,400  0% 

  6 in. Gate Valve 8 Ea $350  $2,800  0% 
  4 in. Gate Valve 16 Ea $250  $4,000  0% 

  4 in. & 6 in. Fittings 60 Ea $150  $9,000  0% 
Highway Crossings - 

Borings   3 Ea $12,000  $36,000  0% 

  Raw Water Service 
Connection & Lawn 

Hydrant 215 Ea $300  $64,500  0% 

Sub-Total for Distribution System Improvements $507,800  0% 
 Sub-Total $646,700  21.48% 
 Engineering = 10% $64,670  21.48% 
 Sub-Total $711,370  21.48% 

 Contingency = 15% $106,706  21.48% 
 Sub-total Construction Cost   $818,076  21.48% 
 Surveying $12,000  50% 
 Legal Fees $3,000  50% 
 Permitting & Mitigation $5,000  50% 
 Geotechnical $8,500  50% 
 Easements  $3,000  50% 
 Final Designs & Specs $45,000  50% 
 Total Estimated Cost  $894,576   
 Total WWDC Eligible Cost $213,959 23.9% 
 Total WWDC Non-Eligible Cost $680,617 76.1% 

 

 

Cost Estimate Raw Water Irrigation System - Alternative 2 

      
RAW WATER TRANSMISSION AND SOURCE AREA IMPROVEMENTS   

Item  Quantity Unit Unit Cost Cost 
WWDC Funding 

Eligibility 
  Mobilization 1 LS $40,000 $40,000 100% 
  Holding Pond Excavation 1000 CY $4.00 $4,000 100% 
  Pond Subgrade Prep & Liner 
Cover (gravel) 300 CY $15.00 $4,500 100% 
  45 mill poly liner for pond, 
installed cost 10550 sq. ft. $1.00 $10,550 100% 
  Diversion structure West Side 
Ditch  1 LS $2,500 $2,500 100% 
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  10 HP Pump w/ VFD, electrical 
Panel, Valves & Pump Pad  1 LS $14,000 $14,000 100% 
  6 in. dia. PVC Pipe 
(Transmission) 2000 LF $11 $22,000 100% 
  Power Line Hookup 1 LS $3,000 $3,000 100% 
  Property Access 1 LS $10,000 $10,000 100% 

Sub-Total for Transmission & Source Improvements $110,550 100% 

                RAW WATER SYSTEM DISTRIBUTION SYSTEM   
  6 in. dia. PVC Pipe 5250 LF $11  $57,500  0% 
  4 in. dia. PVC Pipe 5900 LF $9  $53,100  0% 

 6 in. dia. PVC Pipe w/ Flo-Fill 
Backfill 7250 LF $13  $94,250  0% 

 4 in. dia. PVC Pipe w/ Flo-Fill 
Backfill 5900 LF $11  $64,900  0% 

  6 in. Gate Valve 8 Ea $350  $2,800  0% 
  4 in. Gate Valve 16 Ea $250  $4,000  0% 

  4 in. & 6 in. Fittings 60 Ea $150  $9,000  0% 
Flushing Hydrant 5 Ea $5000 $15,000 0% 

Highway Crossings - Borings   3 Ea $12,000  $36,000  0% 

  Raw Water Service Connection & 
Lawn Hydrant 215 Ea $300  $64,500  0% 
Sub-Total for Distribution System Improvements $401,300  0% 

  
 Sub-Total $511,850 21.6% 
 Engineering = 10% $51,185  21.6% 
 Sub-Total $563,035  21.6% 
 Contingency = 15% $84,455  21.6% 
 Sub-Total Construction Cost   $647,490  21.6% 
 Surveying $12,000  50% 
 Legal Fees $3,000  50% 
 Permitting & Mitigation $5,000  50% 
 Geotechnical $8,500  50% 
 Easements  $3,000  50% 
 Final Designs & Specs $50,000  50% 
 Total Estimated Cost  $728,990   
 Total WWDC Eligible Cost  180,595 24.8% 
 Total WWDC Non-Eligible Cost 548,395 75.2% 

 
Note     
Cost estimates provided in Alternative 1 and Alternative 2 do not include the costs of water meters for 
the raw water irrigation system.  It is proposed that users pay a monthly or seasonal fee for raw water 
depending upon the size and number of their taps/yard hydrants. This payment method is used 
successfully by other towns such as Basin and East Thermopolis. 
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DEDICATED TRANSMISSION LINE 
 

The proposed 8” transmission line begins at the south end of the new 36” chlorination contact 
line and travels a relatively direct route south and westerly along the east edge of Town, to the 
existing 280,000 gallon water storage tank on the hill just south of Baggs.  The proposed design 
allows for crossing Highway 70, the Ledford Slough and the West Side Canal.  It also includes 
an allowance for SCADA control and monitoring of the tank level.  The estimated cost to design 
and construct the transmission line is as follows: 
 

Cost Estimate Dedicated Transmission Line  

Item  Quantity Unit Unit Cost Cost 

WWDC 
Funding 
Eligibility 

Mobilization 1 LS $30,000 $30,000 100% 

Pipe Line - 8 In. Dia. Class 150 
DR-18 PVC 5300 LF $35.00 $185,500 100% 

Gate Valves - 8 In. with Anodes  2 Ea $1,000 $2,000 100% 

Pipe Line Fittings with Anodes 7 Ea $850 $5,950 100% 

Highway Crossings - Bore 2 Ea $18,000 $36,000 100% 

Ledford Slough Crossing - Bore 1 Ea $18,000 $18,000 100% 

Canal Crossing (open cut, repair) 1 Ea $5,000 $5,000 100% 

8" Valve & Test Port in Manhole 2 Ea $4,000 $8,000 100% 

Connection to 36" Line 1 Ea $1,500 $1,500 100% 

Tank Connection, Plumbing 1 Ea $10,000 $10,000 100% 

Telemetry (SCADA) 1 LS $18,000 $18,000 100% 

Flushing Hydrants 2 Ea $3,000 $6,000 100% 

  Sub-Total $325,950   

  Engineering = 10% $32,595 100% 

  Sub-Total $358,545   

  Contingency = 15% $53,782 100% 

  
Sub-total Construction 

Cost $412,327 100% 

  Surveying $10,000 100% 

  Legal Fees $4,000 100% 

  Permitting & Mitigation $4,000 100% 

  Geotechnical $8,000 100% 

  Easements  $8,000 100% 

  Final Designs & Specs $35,000 100% 

  Total Estimated Cost  $481,327 100% 
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STORAGE ALTERNATIVES 
 
Storage Alternative #1 is to raise the existing tank 10 feet to provide additional storage of 87,500 
gallons. The only disadvantage of this alternative is the lack of redundancy in the system.  
However, if the tank needs to be serviced, it can be done during the low flow months where the 
tank storage is not as critical to supply the basic system needs for a short time. 
 
Storage Alternative #2 is to install a new 100,000 gallon tank adjacent to the existing tank.  
While this solves the storage redundancy issue, it does introduce some additional complexities.  
The SCADA system to monitor the tanks becomes somewhat more cumbersome, and the 
maintenance on the system storage would essentially double in cost and effort.  This alternative 
also comes in at nearly twice the cost of Storage Alternative #1. 
 
The following table compares the two storage alternatives, and shows the safety factors achieved 
with each.  As the table shows, the only scenario where the existing storage is not sufficient is 
when considering a future peak flow of 256,000 gallons per day (includes irrigation) plus 90,000 
gallons fire flow storage for a total of 346,000 gallons, which yields a safety factor of 0.81. 
 

Storage Requirement Summary 

 Current, 
w/Irrigation 

Current, w/o 
Irrigation 

Future (30 years), 
w/Irrigation 

Future (30 years), 
w/o Irrigation 

Avg Daily Flow, gpd 93,000 72,000 127,200 100,000 
Peak Flow, gpd 187,100   256,000   

Fire Flow Storage 90,000 90,000 90,000 90,000 
DEQ Ch 12 Requirement 183,000 162,000 217,200 190,000 

DEQ Ch 12 Safety Factor (SF) 1.53 1.73 1.29 1.47 
DEQ Ch 12 SF, Alternative #1 2.01 2.27 1.69 1.93 

Peak Flow Requirement 277,100   346,000   
Peak Flow SF, Existing 1.01   0.81   

Peak Flow SF, Alternative #1 1.33   1.06   

 

Cost estimates for the two storage alternatives are as follows (next page): 
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Cost Estimate Alternative 1 – Raise Existing Tank 

Item  Quantity Unit Unit Cost Cost 

WWDC 
Funding 
Eligibility 

Mobilization 1 LS $10,000 $10,000 100% 

Materials to Raise Tank 1 LS $32,000 $32,000 100% 

Replace Foundation 1 LS $15,000 $15,000 100% 

Sand-blasting/Refinishing 1 LS $35,000 $35,000 100% 

New SCADA for Tank  1 LS $10,000 $10,000 100% 

  Sub-Total $102,000   

  Engineering = 10% $10,200 100% 

  Sub-Total $112,200   

  Contingency = 15% $16,830 100% 

  
Sub-total Construction 

Cost $129,030 100% 

  Geotechnical $1,500 100% 

  Foundation Design $7,000 100% 

  Final Plans & Specs  $12,500 100% 

  Total Estimated Cost  $150,030 100% 
 
 

Cost Estimate Alternative 2 – New 100,000 Gallon Tank 

Item  Quantity Unit Unit Cost Cost 

WWDC 
Funding 
Eligibility 

Mobilization 1 LS $20,000 $20,000 100% 

100 kgal Steel Tank w/Foundation 1 LS $130,000 $130,000 100% 

Fittings to Tie Tanks Together 1 LS $10,000 $10,000 100% 

SCADA for New Tank * 1 LS $10,000 $10,000 100% 

  Sub-Total $170,000   

  Engineering = 10% $17,000 100% 

  Sub-Total $187,000   

  Contingency = 15% $28,050 100% 

  
Sub-total Construction 

Cost $215,050 100% 

  Surveying $2,000 100% 

  Geotechnical $10,000 100% 

  Final Plans & Specs $21,000 100% 

  Total Estimated Cost  $248,050 100% 
 
 



Donnell & Allred, Inc.  Executive Summary 
November 1, 2004 S:\Projects\2004\04104-WWDC-Baggs\Baggs CD\WYDA101 Executive Summary.doc  

9 

REGIONALIZATION 
 
The feasibility of developing a regional system to connect the towns of Baggs, Dixon, and 
Savery and adjacent rural residents was investigated. Rural residents within one mile of the 
proposed transmission line were considered as potential hook-ups.  Major benefits of a regional 
system include (1) the ability to mitigate high operation and maintenance costs, which are 
currently endured by each of these small towns and are likely to increase in the future; (2) the 
ability to provide high quality water not only to the incorporated municipalities, but also to rural 
residents; (3) the establishment of a larger population base and service area, resulting in 
increased fiscal support and professional responsibilities for the water treatment plant and system 
operators; and (4) creation of equalization storage, storage for fire flows, and redundancy in the 
individual water systems, along with the funding base to support these improvements.  Service 
area information, including the number of users which could be incorporated into the regional 
system, is presented in Table 6.1. 
 

Table 6.1 - Service Area Information 

Town  
2003 

Population  
2003 
Taps 

30 Year 
Estimate 

2033 
Taps   

Baggs 358 274 477 281 
Dixon 80 47 106 63 
Rural Residents  95 56 126 74 
Savery 13 NA 17 10 
Total   385   428 
   
2033 Taps for the System  428 Taps   
System Capacity (1 gpm per tap for source 
development and treatment plant) 428 GPM   
Peak Daily Use for Little Snake Valley Communities 1000 Gal/Tap   
Peak Daily Use 428,000 Gal/Day   

 
A new water treatment plant would be constructed north of Savery and sourced by an infiltration 
gallery in Savery Creek.  It is anticipated that this source will have higher quality water with 
lower turbidity than the Little Snake River.  The High Savery Dam would serve to moderate 
seasonal flow fluctuations in both turbidity and discharge and a regional storage tank would be 
constructed at a suitable elevation above Savery.  The towns of Baggs, Dixon, and Savery would 
be connected via an 8-inch transmission line.  The existing storage tanks in Baggs and Dixon 
would supplement system storage, while additional storage could be added at one or both of 
these locations. Conceptual level costs for this regional system are presented below: 
 

Conceptual Cost Estimate for Regional System 

Item  Quantity Unit Unit Cost Cost   

WWDC 
Funding 
Eligibility 

Infiltration Gallery, Intake Piping Pump Plant 1 LS $250,000 $250,000 100% 
Prepackage Water Treatment Plant - 428 gpm 
Capacity 1 LS $1,300,000 $1,300,000 100% 
Site Work & Electrical 1 LS $250,000 $250,000 100% 
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Telemetry System 1 LS $75,000 $75,000 100% 
120,000 gallon Storage Tank 1 LS $200,000 $200,000 100% 
Booster Station 1 LS $250,000 $250,000 100% 
8 in. Transmission Main from Water Plant to 
Tank 2250 LF $26 $58,500 100% 

8 in. Transmission Main from Tank to Dixon  27820 LF $26 $723,320 100% 

8 in. Transmission Main from Dixon to Baggs   36633 LF $26 $952,458 100% 
Transmission Line Easement Acquisition 66703 LF $0.50 $33,352 100% 
Misc. Valves & Pipe Appurtenances  1 LS $150,000 $150,000 100% 
Highway Crossings 2 Each $20,000 $40,000 100% 
Rural Resident Hook-up 28 Each $3,000 $84,000 0% 
Savery Hook-Up 10 Each $3,000 $30,000 0% 
 SUBTOTAL  $4,396,630 97.5% 
 ENGINEERING = 10%  $439,663 100% 
 SUB-TOTAL   $4,836,292 100% 
 CONTINGENCY = 15%  $725,444 100% 

 
SUB-TOTAL CONSTRUCTION 

COST $5,561,736 97.5% 
 SURVEYING $20,000 100% 
 LEGAL $20,000 100% 
 PERMITTING $15,000 100% 
 GEOTECHNICAL $20,000 100% 
 EASEMENTS $10,000 100% 

 
FINAL PLANS / 

SPECIFICATIONS $250,000 100% 
 TOTAL COSTS $5,896,736 97.5% 
Notes / Assumptions:     
1 50 percent participation of rural users in the Valley was assumed.  The number of rural users was calculated 
from aerial photographs of the Little Snake River Valley. 
2 Rural hook-up costs are based on an estimate of individual service connections to the regional system.  
Each connection would include a service tap, meter, meter box, and backflow prevention.  Service and 
distribution line costs are not included and would be supported under rural water district financing. 

 
Based on discussions with the Town of Dixon, its Town Council appreciates the opportunity but 
has no interest in a regional system at this time.  Dixon’s water treatment plant is relatively new 
and working very well. The Town of Dixon has retired a significant portion of their debt 
associated with that improvement and is not interested in further indebtedness for the purpose of 
regionalization.  The Town expressed concern regarding higher system operator requirements, 
ownership of the new system and their obligations to an “outside” water supply provider.   
 
In discussions with the Town of Baggs, its Town Council appreciates the advantages of 
regionalization and shared costs, but recognizes that a regional system may not be realistic at this 
time. Baggs is currently considering the replacement and/or upgrade of their water treatment 
plant as well as other system improvements.  The timing of regionalization in light of the above 
mentioned system improvements and lack of regional support appear to make a Little Snake 
River Valley Regional System unrealistic.  Further discussions and negotiations between 
communities within the Valley will be required, if the concept of regionalization is to proceed. 
 




