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CHAPTER 5: ALTERNATIVES EVALUATION 
 

 

I. Objective 
 
A range of WMSs was evaluated, and BGD was selected for more detailed study.  

This chapter evaluates the future with no action and concepts for regionalized 
BGD based on effectiveness, acceptability, completeness, and efficiency. 
 

 

II. Evaluation Criteria 
 
The guidelines for selection of a BGD concept are based on the P&Gs:

43
  

effectiveness, acceptability, completeness, and efficiency.  Three BGD concepts 
are discussed in this chapter in terms of these criteria, but only one concept was 
selected for a preliminary engineering design and cost estimate.  This is the first 

time that cost considerations have entered the analysis in this study as efficiency. 
 
 

A. Efficiency 
 
Efficiency is described as an alternative’s cost effectiveness, which is developed 

based on a preliminary engineering design and cost estimating.  The TWDB’s 
UCM was used for the selected concept for comparability with other Texas water 
projects.

44
  Being the first time that a cost analysis has been completed, this is the 

first application of the efficiency criterion in this report.  Capital costs for a well 
field, RO treatment plant, and transmission pipelines were assessed for the 
selected concept.  Alternatives that were not selected for preliminary design and 

cost estimates are discussed based on literature and similar examples. 
 
 

III. Regional Brackish Groundwater 
Desalination Concepts 

 
Three BGD concepts were formulated to provide the minimum 86,438 acre-feet 
(77 MGD) of production described in the planning objective.  This target  
  

                                                 
     

43
 U.S. Water Resources Council.  Economic and Environmental Principles and Guidelines for 

Water and Related Land Resources Implementation Studies.  Government Printing Office, 

Washington, DC.  1983. 

     
44

 http://www.twdb.state.tx.us/waterplanning/rwp/planningdocu/ 
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represents approximately 40% of the municipal shortages projected by the 

regional water planning process for 2060 (table 5-1; figure 5-1) and is based on 
a projected decrease in available surface water due to climate variability 
(chapter 2). 
 

 
Table 5-1:  2011 Regional Water Plan – Region M water supply and demand 
projections 

County 

Gap between supply and demand
1 

2010 2020 2030 2040 2050 2060 

Cameron, Hidalgo, and Willacy County municipal shortages 

Cameron 12,662 -3,381 -19,927 -36,805 -54,003 -71,011 

Hidalgo 25,379 -499 -29,951 -61,957 -98,689 -136,989 

Willacy 5,741 5,291 4,890 4,543 4,208 4,039 

Total 43,782 1,411 -44,988 -94,219 -148,484 -203,961 

Cameron, Hidalgo, and Willacy County irrigation shortages 

Cameron -135,322 -117,907 -97,340 -99,398 -101,458 -103,359 

Hidalgo -193,535 -140,067 -71,203 -74,538 -77,873 -80,952 

Willacy -24,035 -25,389 -26,126 -26,443 -26,760 -27,052 

Total -352,892 -283,363 -194,669 -200,379 -206,091 -211,363 

Cameron, Hidalgo, and Willacy County other shortages
2 

Cameron -1,106 -1,447 -2,097 -2,800 -3,520 -4,443 

Hidalgo 2,934 -1,187 -3,875 -7,086 -10,904 -15,582 

Willacy -25 -25 -25 -25 -25 -25 

Total 1,803 -2,659 -5,997 -9,911 -14,449 -20,050 

     1 Negative decadal total is a shortage. 
     2 Other includes manufacturing, mining, livestock, and steam-electric WUGs. 

 

 

 

The Southmost Regional Water Authority (SRWA) is an association of six 

entities that operate a groundwater desalination plant to provide drinking water to 

residents of Brownsville and surrounding communities.  SRWA was used as a 

template for the study because of their success with BGD and regional 

collaboration.  SRWA was set up to provide a reliable source of drinking water, 

and the desalination plant was designed to provide approximately 40% of the 

member cities’ demands (the remainder is met with Rio Grande water).  The 

SRWA Desalination Plant is not designed for peak loads, but operates at full 

capacity at all times, and variable demands of the region are met with surface 

water.  While the BPUB has the majority ownership and user base, the SRWA 

Desalination Plant is jointly funded by and serves all six member entities.  In a 

region impacted by drought, SRWA provides a template for regional water 

systems to provide stability. 

 

Three concepts for regional BGD were developed for this study with the goal of 

providing a portion of the region’s demands:  (1) one 77-MGD facility serving a 

large portion of the three-county area, (2) expansion of existing BGD facilities, 



Chapter 5:  Alternatives Evaluation Report 
 
 

 
 

5-3 

Figure 5-1:  Short-term and long-term shortages. 
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and (3) regional BGD systems designed to meet a portion of the municipal 

demands of area cities by 2060.  Section IV of this chapter explains the cost 

estimation process, and chapter 6 explores metrics of affordability given the 

demographics of the region and the estimated capital and O&M costs. 

 

 

A. Single Regional BGD Facility 
 

EFFECTIVENESS Concerns of insufficient aquifer productivity to meet target 
production. 

ACCEPTABILITY Concerns of subsidence from geographically concentrated well 
fields. 

COMPLETENESS A single facility could be implemented by the study partners.   

EFFICIENCY Decreased efficiency due to conveyance costs. 

 

It is considered unlikely that there is an area of the aquifer that would be 

sufficiently productive to supply a single regional BGD facility; therefore, a 

single regional BGD facility fails the effectiveness criterion.  For this reason 

alone, this concept could be eliminated from further consideration.  Currently, the 

largest groundwater desalination facility in the United States is the Kay Bailey 

Hutchison Desalination Plant in El Paso, Texas, which produces 27.5 million 

gallons of fresh water daily. 

 

In terms of acceptability, the likelihood of subsidence would be much greater with 

BGD pumpage concentrated around one facility.
45

  The cost (efficiency) would be 

increased at construction in order to build or expand trunk lines to and among all 

of the groups of municipalities, and the delivery costs associated with pumping 

would significantly increase energy use.  The single facility concept was not 

evaluated further because of significant concerns at an initial evaluation level. 

 

 

B. Expansion of Existing Groundwater 
Desalination Facilities 

 

EFFECTIVENESS 
Capacity of existing facilities may be too small to effectively 
expand to meet the target production volume. 

ACCEPTABILITY 
Distributed well fields and plants could meet acceptability 
objectives. 

COMPLETENESS 
The expansion necessary may not be feasibly implemented by the 
study partners. 

EFFICIENCY 
The degree of expansion could be more expensive than a similarly 
sized new facility. 

                                                 
     

45
 For information about subsidence, the USGS Web site provides an overview with specific 

references to Texas and south Texas (http://ga.water.usgs.gov/edu/earthgwlandsubside.html). 
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There are a number of wholesale water providers in the three-county region, 

four of which operate BGD plants that use RO to supply drinking water to 

municipalities and rural areas.  Many of these facilities are not running at full 

capacity because Rio Grande water is available to users at a much lower cost than 

treated groundwater.  In other cases, the limiting factor is the capacity of 

existing well fields.  Appendix B contains detailed information for each existing 

desalination facility in the region.  The locations of these plants are shown on 

figure 5-2. 

 

In order to expand the existing facilities to provide an additional 77 MGD, 

significant well field, treatment capacity, conveyance, and concentrate disposal 

expansions would be required.  The total average production of the existing 

facilities is approximately 17.25 MGD, so an additional 77 MGD would be more 

than five times the existing capacity.  Expansion by more than 400% (in order 

to meet the planning objective) is considered an ineffective supply strategy.  

However, expansion of existing facilities and networks where possible is 

considered a viable first step to meeting immediate regional demands. 

 

In order for expansion to be a viable option for a given facility, many factors must 

be considered.  Many existing facilities were built with room for expansion to a 

particular scale, or a specified final buildout size, which can be used in an initial 

assessment of capacity for expansion.  For example, North Alamo Water Supply 

Corporation (NAWSC) facilities were designed for a final buildout of twice their 

current capacity (not the average production listed in table 5-2), which could yield 

approximately 10 additional MGD.  Many of the facilities are either not operating 

at full capacity or are unable to expand to full capacity because of the inability of 

users to pay for more expensive water. 

 

Some trunk lines from the facilities may be sufficient to handle increases in flow, 

but interconnects and the capacities of existing systems will need to be thoroughly 

assessed.  Bottlenecks will need to be identified within municipal systems, and the 

connection points between trunk lines and municipal systems will need to be 

identified.  Because the proposed increases are so great, significant pipeline 

capacity upgrades would likely be required. 

 

Any plan that includes expansion of existing facilities would require an agreement 

between a political subdivision and the WSC to facilitate funding.  (WSCs are not 

eligible for tax-exempt bonding, but portions of a project that serve exclusively 

municipalities could be eligible.) 

 

While expansion of existing systems is not a viable approach to meeting the total 

planning objective, expansion of viable facilities should be pursued as a cost-

effective first step toward providing reliable water to the region. 
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Figure 5-2:  Municipal groups and existing facilities. 
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Table 5-2:  BGD facilities in the region 

Operator Facility name Limiting factor 

Current 
average 

production 
(MGD) 

NAWSC La Sara Cost of production 1.0 

Victoria Road, 
Donna 

Cost of production 2.0 

NAWSC Doolittle Cost of production 3.5 

NAWSC Owassa Well field capacity 2.0 

NAWSC/ERHWSC North Cameron Well field capacity 1.0 

SRWA SRWA Treatment and well 
field capacity 
(expanding to 11 MGD 
in 2013) 

7.0 

Valley MUD #2 VMUD, Olmito Unknown 0.75 

Total 17.25 

 

 

C. Three Regional BGD Systems 
 

EFFECTIVENESS 
Distributed systems could feasibly provide the target production 
volume to municipal groups. 

ACCEPTABILITY 
Brine disposal may be challenging depending on the particular 
location, but regional precedent is set for surface water discharge.   

COMPLETENESS Distributed facilities could be implemented by the study partners. 

EFFICIENCY 
Systems may be more cost effective for some municipal groups 
than others, but distributed facilities appear to be most efficient in 
operational costs. 

 

Site selection criteria (appendix C) were created to guide the development of the 

concept for desalination plants serving distinct population centers or groups.  The 

site selection guidelines incorporate a range of factors that were considered for 

each location.  The evaluation includes the total demands and populations served, 

how each alternative could fit into the existing infrastructure, and the 

environmental factors that may be an issue with each location. 

 

The study area was divided into four major groups based on proximity and 

existing interconnecting pipelines and transfer agreements (see figure 5-2).  Each 

of the groups was evaluated based on vulnerability to drought (towns that have  
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been in danger of losing access to water within 6 months according to the TCEQ’s 

180-day drought watch list
46

) and projected average annual shortages as shown in 

the 2012 State Water Plan. 

 

Group 4, the group including Brownsville, shows the greatest projected shortage 

in 2060, but because the SRWA Desalination Plant is operating at full capacity 

and currently undergoing expansion, the communities that are served by this 

facility (and therefore the group) are not included in this BGD concept.  It is 

recommended that an expansion of the SRWA facilities be considered as a 

component in any regional water supply plan. 

 

Total municipal demands for the three remaining groups are shown in tables 5-3 

through 5-5.  The distribution of demands among the groups was used to 

distribute proposed supplies.  The proposed systems would provide a baseline 

of availability; similar to SWRA, the planning objective minimum of 

86,438 would meet approximately 40% of municipal demands. 

 

 

Table 5-3:  Group 1 municipal demand (acre-feet) 

Municipality 2020 2030 2040 2050 2060 

Alamo 3,022 3,808 4,675 5,667 6,684 

Alton 4,153 5,061 6,056 7,135 8,268 

Edinburg 11,617 14,414 17,248 20,594 24,023 

Hidalgo 1,515 1,945 2,418 2,961 3,517 

McAllen 34,930 40,903 47,260 54,363 61,885 

Mission 14,063 17,419 20,960 25,064 29,269 

Palmhurst 1,789 2,497 3,263 4,099 4,957 

Palmview 1,199 1,570 1,967 2,414 2,873 

Pharr 11,550 13,948 16,595 19,445 22,491 

San Juan 4,665 5,956 7,384 9,031 10,720 

Group 1 total 88,503 107,521 127,826 150,773 174,687 

 

 

A phased approach was adopted in which the 2040 demands were used to drive 

Phase 1 and 2060 demands used to drive Phase 2.  Proportional demand 

calculations are used to develop proposed delivery volumes (table 5-6), and the 

2060 proposed delivery meets and exceeds the planning objective minimum of 

86,438 acre-feet.  All of the quantities are cumulative; Phase 2 includes the total 

(Phase 1 plus Phase 2) project quantities when construction is phased (well field 

and treatment plant). 

 

                                                 
     

46
 http://www.tceq.texas.gov/drinkingwater/trot/droughtw.html 
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Table 5-4:  Group 2 municipal demand (acre-feet) 

Municipality 2020 2030 2040 2050 2060 

Donna 2,755 3,073 3,431 3,843 4,293 

Mercedes 2,163 2,298 2,440 2,634 2,852 

Progresso 717 867 1,037 1,234 1,436 

Weslaco 6,658 7,523 8,481 9,566 10,731 

Edcouch 599 666 743 831 927 

Elsa 1,237 1,306 1,380 1,476 1,582 

La Villa 242 241 239 239 242 

Lyford 351 368 382 398 412 

Raymondville 1,701 1,715 1,717 1,730 1,743 

Santa Rosa 376 429 478 531 588 

Group 2 total 16,799 18,486 20,328 22,482 24,806 
 

 

 

Table 5-5:  Group 3 municipal demand (acre-feet) 

Municipality 2020 2030 2040 2050 2060 

Combes 229 256 281 309 341 

La Feria 1,031 1,214 1,403 1,587 1,777 

Harlingen 13,306 14,814 16,364 17,998 19,662 

Los Indios 271 311 354 396 439 

Palm Valley 407 400 393 389 387 

Primera 732 856 989 1,121 1,255 

Rio Hondo 459 490 520 556 593 

San Benito 5,484 6,050 6,630 7,241 7,863 

Group 3 total 21,919 24,391 26,934 29,597 32,317 

 

 

Table 5-6:  Proposed delivery volumes 

Group 

Annual supply volume 
(acre-feet) 

Phase 1 Phase 2 

Group 1  51,600 70,400 

Group 2  8,400 10,300 

Group 3 11,100 13,200 

Total 71,100 93,900 
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The Texas Public Utility Commission allows power to be purchased at wholesale 

rates if the purchaser can connect directly to the generation facility.  With a new 

facility, there is the potential to co-locate with a powerplant and purchase power 

at wholesale pricing.  (The specifics of this rule are being determined by TWDB 

at the time of this writing.)  Co-location with a powerplant could not only 

decrease energy costs, but may also improve the reliability of power, which has 

incurred significant maintenance costs in other RO plants in the region.  The 

importance of reliable and inexpensive power was used to choose locations for 

facilities and is addressed in the site selection criteria.
47

 

 

As with all BGD options, there are unknowns associated with groundwater quality 

and availability that will have to be addressed on a site-by-site basis and which 

may impact the plant and well field location.  The site selection criteria 

(appendix C) do address groundwater productivity, and each site was evaluated 

in these terms. 

 

The benefits of building and then operating multiple plants concurrently would 

include shared design components and shared staff.  A scalable design could be 

tailored to each site, potentially saving some costs associated with initial design.  

A regional maintenance and operations team could operate multiple facilities and 

share some staff, increasing the expertise available at a given facility for a 

fractional cost. 

 

 

IV. Facility Cost Analysis 

A. Methodology 
 

The UCM was developed by HDR Engineering, Inc., and Freese and Nichols, 

Inc., for the TWDB to aid in preparing regional water planning-level cost 

estimates.  The UCM is capable of estimating costs to construct infrastructure and 

to implement noninfrastructure strategies such as conservation and drought 

management.  The UCM was created with the goal of ensuring consistent cost 

estimates across the 16 planning regions that form the State Water Plan.  

Appendix D includes a detailed discussion of how the UCM was used. 

 

The modules were developed for common types of WMSs in regional water 

planning.  The Costing Form and Summary are created by entering basic project 

information, such as the length of a pipeline or whether the project has a pump 

station or treatment plant, into the modules.  The spreadsheet provides historical 

costs linked to costing curves to develop the line item Costing Form and 

Summary.  This study selected the UCM due to its Texas-centric cost  

  

                                                 
     

47
 The secondary environmental impacts of the power generation method chosen are not 

evaluated here, but should be considered. 
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curves, comparability to other regional projects, and acceptability to the TWDB if 

the study partner or other entities pursue State funding of some or all of the 

options discussed. 

 

 

B. Approach 
 

The RGRWA elected at its public meeting of July 10, 2013, to pursue a cost 

analysis of the three regional BGD systems.  These three groupings of 

municipalities were based on geographical proximity and some existing water 

buyer-seller relationships.
48

  Figures 5-3, 5-4, and 5-5 show the proposed facility 

locations and pipeline layouts for each group. 

 

Three types of facilities for each group were included in the analysis to determine 

an estimated capital cost and annual debt service, operations, and maintenance 

costs.  The three types of facilities are: 

 

 Well fields 

 

o Well construction 

o Field piping 

 

 Brackish desalination plants 

 

o Brine disposal 

 

 Transmission pipelines 

 

o Pump stations 

 

The following assumptions were used for each type of facility.  Unless noted, the 

assumptions are default values in the UCM. 

 

 Brackish desalination RO plant 

 

o Target TDS = 500 mg/L based on EPA secondary drinking water 

standards 

 

 

 

 

                                                 
     

48
 2012 State Water Plan, Texas Water Development Board, http://www.twdb.state.tx.us/ 

waterplanning/swp/index.asp 
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Figure 5-3:  Group 1 – Proposed facilities and pipelines. 
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Figure 5-4:  Group 2 – Proposed facilities and pipelines. 
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Figure 5-5:  Group 3 – Proposed facilities and pipelines. 
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o Initial TDS of 3,500 mg/L from the Gulf Coast aquifer
49,

 
50

 

 

o 75% RO efficiency (membrane recovery) 

 

o 15% of the product water will be blended raw water 

 

 Calculated based on feed TDS and product water target of 

500 mg/L 

 

 Accounts for overall estimated TDS 

 

o O&M costs based on a cost curve in UCM 

 

 Transmission pipelines 

 

o 25 psi residual head at delivery locations for treated water 

 

o 15 psi residual head at delivery locations for raw water 

 

o 150 psi maximum pipeline pressure (exceptions listed in the 

following sections) 

 

o Target velocity range between 3.5 and 7 feet per second 

 

o Pipeline, tank, distribution, and well O&M = 1.0% pipeline and 

well capital cost 

 

o Intake and pump stations O&M = 2.5% pump station capital cost 

 

 Well field 

 

o Average static water elevation in the Gulf Coast aquifer = 100 feet 

below ground surface 

 

o Average drawdown:  20 feet
51

 

  

                                                 
     

49
 Chowdhury and Mace, “Groundwater Resource Evaluation and Availability Model for the 

Gulf Coast aquifer in the Lower Rio Grande Valley of Texas.  Report 368,” TWDB.  2007. 

     
50

 An additional investigation of groundwater in the vicinity of Group 3 by Collier Consulting, 

Inc. (August 2013), was presented by ERHWSC in review of the first draft of this study.  That 

study, using electrical resistance measurements, found TDS levels significantly higher than those 

found in the TWDB study.  As stated in the technical sufficiency memo (appendix A), there are 

many factors that would be required prior to pre-build site selection, including groundwater 

quality sampling. 

     
51

 Ibid. 
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o Average production of well in the Gulf Coast aquifer = 400 gallons 

per minute
52

 

 

o Average spacing between wells = 1 mile 

 

o Average length of collector pipe = 1,000 feet 

 

The proposed delivery volume for Group 1 was too large to reasonably be 

produced by one facility and well field, even in two phases, so two plants were 

designed to serve Group 1 (see figure 5-3).  For all groups, the proposed locations 

were adjacent to a powerplant where possible (Groups 1 and 3).  Engineering 

judgment was applied to site the BGD plant in a location that was economical 

considering the predicted availability of brackish groundwater and the location 

and magnitude of demands when co-location with a powerplant was not an option 

(Group 2).  The distribution lines are designed to reach a central location in each 

municipality with the assumption that the municipality would handle storage and 

distribution to users.  Storage was distributed to municipalities to facilitate 

response to variations in demand and emergency or fire demands. 

 

The NAWSC RO plants use a gravity-fed network of drainage ditches that empty 

into the Laguna Madre to dispose of the RO concentrate.  At the time of this 

writing, none of the RO concentrate levels exceed the surface water discharge 

permit requirement of a maximum of 12,720 mg/L TDS, so no blending is 

required.  Occasionally, the Donna plant will require blending of raw water with 

concentrate to meet their regulatory effluent requirement.  Concentrate from 

Owassa, Doolittle, and North Cameron does not require blending with raw water 

prior to surface water discharge.  In accordance with the permit requirements, 

influent water TDS (no maximum) is monitored at all four plants.  Sulfate and 

sulfite are also monitored (no maximum) in the RO concentrate at the Owassa 

plant, and selenium (no maximum) is monitored at the Doolittle plant.  The 

discharge permits require that all of the constituents listed above be analyzed on a 

bi-weekly basis. 

 

For the purposes of this study, an initial TDS level of 3,500 mg/L was assumed 

for the Gulf Coast aquifer based on TWDB’s groundwater database reports for 

the Gulf Coast aquifer in Hidalgo County.  The target TDS for finished water is 

500 mg/L, based on the UCM, which meets the EPA’s secondary drinking water 

guidelines.  The brine salinity was approximated by UCM to be 14,000 TDS, 

which is above the maximum for surface water discharge permits.  Because raw 

water TDS is regionally variable, this discrepancy is noted but not addressed 

directly.  If the brine does not meet surface water discharge limits, raw water 

would be blended with the discharge stream.  Because the project includes a 15%  

  

                                                 
     

52
 Chowdhury and Mace, 2007. 
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contingency for well field pumping capacity, this is assumed to be feasible within 

the project design.  Therefore, it is postulated that the proposed plants will be able 

to discharge brine effluent to adjacent drainage facilities, and no costs have been 

added to the UCM, which defaults to this scenario.  Project costs could increase 

significantly if future studies determine that brine discharge to adjacent drainage 

facilities is not feasible. 

 

BGD plants were sited near existing powerplants where possible to take 

advantage of wholesale energy prices, although for the sake of a conservative 

estimate, power rates are based on the U.S. Energy Information Administration, 

which listed an average retail price for industrial users in Texas as 5.93 cents per 

kilowatthour, updated in May 2013.
53

  If co-location with an existing powerplant 

was not feasible, as was the case for Group 2, then engineering judgment was 

applied in order to site the BGD plant in a location that was economical 

considering the predicted availability of brackish groundwater and the location 

and magnitude of demands. 

 

 

C. Quantities 
 

Tables 5-7 through 5-15 detail the size of pipelines and brackish desalination 

plants required to serve each group.  All of the quantities are cumulative; Phase 2 

includes the total (Phase 1 plus Phase 2) project quantities when construction is 

phased (well field and treatment plant). 

 

 

D. Costs 
 

Tables 5-16 through 5-19 detail the total costs for each group as calculated with 

the above assumptions and quantities in the UCM.  Detailed information about the 

inputs used for the UCM is included in appendix D. 

 

The costs presented in this section represent capital costs required to build and 

operate the proposed facilities in Phase 1 and Phase 2.  Phase 1 is intended to 

begin construction in 2020, and the duration of construction is assumed to be 

5 years (table 5-16).  The Phase 1 well fields and plants are scaled to provide a 

portion of the demands for each group in 2040, but the Phase 1 transmission 

pipelines and pump stations for all groups are sized for the Phase 2 production, 

thus yielding significant cost savings when the plants are expanded.  Phase 2 

would include an expansion of the well fields and treatment facilities beginning in 

2040, and increased delivery pumping, but no additional transmission piping 

(table 5-16).  Because the transmission pipeline and the right-of-way (ROW) 

 

  

                                                 
     

53
 http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_6_a 
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Table 5-7:  Group 1 well field     

Phase 1 Per plant 
Two plant 

total 
 

Phase 2 Per plant 
Two plant 

total 

Total wells: 60 120  Total wells: 81 162 

Well field 
piping (feet) 

  Well field 
piping (feet) 

 

6-inch 60,000 120,000  6-inch 81,000 162,000 

8-inch 5,280 10,560  8-inch 5,280 10,560 

10-inch 5,280 10,560  10-inch 5,280 10,560 

14-inch 10,560 21,120  14-inch 10,560 21,120 

18-inch 10,560 21,120  18-inch 10,560 21,120 

20-inch 10,560 21,120  20-inch 10,560 21,120 

24-inch 15,840 31,680  24-inch 15,840 31,680 

30-inch 36,960 73,920  30-inch 36,960 73,920 

36-inch 42,240 84,480  36-inch 42,240 84,480 

42-inch 21,120 42,240  42-inch 52,800 105,600 

    48-inch 26,400 52,800 

Total (feet) 218,400 436,800  Total (feet) 297,480 594,960 

 

 

 

Table 5-8:  Group 1 distribution 
pipelines 

Design diameter 
(inches) 

Length 
(linear foot) 

10 35,904 

12 21,542 

16 16,051 

18 9,504 

20 15,312 

30 31,627 

36 56,971 

42 34,532 

Total 221,443 
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Table 5-9:  Group 1 brackish desalination 
plant 

ID 

Design capacity 
(MGD) 

Phase 1 Phase 2 

Plant 1 23.0 31.4 

Plant 2 23.0 31.4 

 

 

 

Table 5-10:  Group 2 well field 

Phase 1 Phase 2 

Total wells: 20 Total wells: 25 

Well field 
piping (feet)  

Well field 
piping (feet)  

6-inch 20,000 6-inch 25,000 

10-inch 10,560 10-inch 10,560 

14-inch 10,560 14-inch 10,560 

18-inch 10,560 18-inch 10,560 

20-inch 10,560 20-inch 10,560 

24-inch 10,560 24-inch 15,840 

  30-inch 5,280 

Total (feet) 72,800 Total (feet) 88,360 

 

 

 

Table 5-11:  Group 2 distribution 
pipelines 

Design diameter 
(inches) 

Length 
(linear foot) 

6 48,893 

8 141,504 

10 45,672 

18 34,954 

Total 271,023 
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Table 5-12:  Group 2 brackish 
desalination plant 

ID 

Design capacity 
(MGD) 

2020 2060 

Plant 1 7.5 9.2 

 

 

 

Table 5-13:  Group 3 well field 

Phase 1 Phase 2 

Total wells: 27 Total wells: 31 

Well field 
piping (feet) 

 
Well field 
piping (feet) 

 

6-inch  27,000 6-inch  31,000 

10-inch  10,560 10-inch  10,560 

14-inch  10,560 14-inch  10,560 

18-inch 10,560 18-inch 10,560 

20-inch 10,560 20-inch 10,560 

24-inch 15,840 24-inch 15,840 

30-inch 10,560 30-inch 10,560 

Total (feet) 95,640 Total (feet) 99,640 

 

 

 

Table 5-14:  Group 3 distribution 
pipelines 

Design diameter 
(inches) 

Length 
(linear foot) 

6 73,498 

8 43,613 

12 14,045 

14 24,552 

20 30,254 

Total 185,962 
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Table 5-15:  Group 3 brackish 
desalination plant 

ID 

Design capacity 
(MGD) 

2020 2060 

Plant 1 9.9 11.8 

 

 

Table 5-16:  Phasing description for each type of facility 

Cost component Phase 1 Phase 2 

Construction period 2020–2025 2040–2042 

Capital costs   

Transmission pump stations  Transmission pump stations 
and pumping required for 
Phase 1 

Incremental increase in pump 
station capacity and pumping 
costs 

Transmission pipelines Phase 2 capacity No additional pipelines 
required 

Wells and well field piping Phase 1 capacity Incremental increase to meet 
Phase 2 capacity 

Brackish desalination plant Phase 1 capacity New co-located facility to meet 
the increase in capacity 
required for Phase 2 

Associated project costs  

Engineering and feasibility 
studies, legal assistance, 
financing, bond counsel, and 
contingencies 

Percentage of total Phase 1 
capital costs 

Percentage of Phase 2 capital 
costs associated with 
expansions of well field and 
treatment plant 

Environmental and archaeology 
studies and mitigation 

Percentage of total Phase 1 
capital costs 

Percentage of Phase 2 capital 
costs associated with 
expansions of well field and 
treatment plant 

Land acquisition and surveying Land acquisition plus 10% land 
cost for surveying:  all 
transmission ROW, all 
transmission line pump 
stations, Phase 1 treatment 
plant and well field 

Incremental increase in well 
field and treatment plant land 
plus 10% of land cost for 
surveying 

Interest during construction  
4% for 5 years, 3.75% return 
on investment (ROI) 

4% for 2 years, 3.75% ROI 

Annual costs  

Debt service Phase 1 costs, 2020–2040 Phase 2 costs, 2040–2060 

Operation and maintenance   

Well, pipeline, pump station Percentage of Phase 1 pipe 
and pump costs 

Percentage of total pipe and 
pump costs (Phase 1 and 
Phase 2) 

Water treatment plant  Cost curve, based on Phase 1 
costs 

Cost curve, based on Phase 1 
and Phase 2 (total) costs 

Transmission pumping energy 
costs 

Phase 1 pumping energy 
required 

Total pumping energy required 
(Phase 1 and Phase 2 pumps) 
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Table 5-17:  Group 1 costs 

Cost Estimate Summary:  Group 1 
Water Supply Project Option 
March 2012 Prices 

Bureau of Reclamation Lower Rio Grande Basin Study 

Cost based on ENR CCI 9268 for 
March 2012 and a PPI of 185.2 for 
March 2012     

Item 
Estimated costs 

for Phase 1 
Estimated costs 

for Phase 2 

Transmission pump stations $10,255,000 $3,262,000 

Transmission pipeline (41.9 miles at buildout) $45,919,000 $0 

Well fields (wells, pumps, and piping) $79,817,000 $22,170,000 

Two water treatment plants (31.4 MGD and 
31.4 MGD at buildout) 

$101,589,000 $45,034,000 

Total cost of facilities $237,580,000 $70,466,000 

  x x 

Engineering and feasibility studies, legal 
assistance, financing, bond counsel, and 
contingencies (30% for pipes and 35% for all 
other facilities) 

$80,857,000 $24,663,000 

Environmental and archaeology studies and 
mitigation  

$3,607,000 $910,000 

Land acquisition and surveying $2,126,000 $167,000 

Interest during construction (4% for 5 years 
with a 3.75% return on investment 

$34,444,000 $4,089,000 

Total cost of project $358,614,000 $100,295,000 

  x x 

Annual cost x x 

Debt service (5.5%, 20 years) $30,009,000 $8,393,000 

Operation and maintenance x x 

Wells, pipelines, pump stations $1,514,000 $1,817,000 

Water treatment plant  $19,786,000 $25,882,000 

Transmission pumping energy costs 
($0.0593/kilowatthour) 

$4,094,000 $6,470,000 

Purchase of water (ac-ft/yr at $/acre-foot) $0 $0 

Total annual cost $55,403,000 $42,562,000 

  x x 

Available project yield (ac-ft/yr) 51,600 70,400 

Annual cost of water ($ per acre-foot) $1,074 $605 

Annual cost of water ($ per 1,000 gallons) $3.29 $1.86 
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Table 5-18:  Group 2 costs 

Cost Estimate Summary:  Group 2 
Water Supply Project Option 
March 2012 Prices 

Bureau of Reclamation Lower Rio Grande Basin Study 

Cost based on ENR CCI 9268 for 
March 2012 and a PPI of 185.2 for 
March 2012     

Item 
Estimated costs 

for Phase 1 
Estimated costs 

for Phase 2 

Transmission pump stations $4,996,000 $1,190,000 

Transmission pipeline (51.3 miles at buildout) $11,716,000 $0 

Well fields (wells, pumps, and piping) $9,908,000 $2,175,000 

Water treatment plant (9.2 MGD at buildout) $20,272,000 $5,680,000 

Total cost of facilities $46,892,000 $9,045,000 

 x x 

Engineering and feasibility studies, legal 
assistance, financing, bond counsel, and 
contingencies (30% for pipes and 35% for all 
other facilities) 

$15,826,000 $3,166,000 

Environmental and archaeology studies and 
mitigation  

$1,747,000 $115,000 

Land acquisition and surveying $2,073,000 $18,000 

Interest during construction (4% for 5 years 
with a 3.75% return on investment 

$7,070,000 $525,000 

Total cost of project $73,608,000 $12,869,000 

 x x 

Annual cost x x 

Debt service (5.5%, 20 years) $6,159,000 $1,077,000 

Operation and maintenance x x 

Wells, pipelines, pump stations $341,000 $393,000 

Water treatment plant $3,948,000 $4,779,000 

Transmission pumping energy costs 
($0.0593 $/kilowatthour)  

$790,000 $1,054,000 

Purchase of water (ac-ft/yr at $/acre-foot) $0 $0 

Total annual cost $11,238,000 $7,303,000 

 x x 

Available project yield (ac-ft/yr) 8,400 10,300 

Annual cost of water ($ per acre-foot) $1,338 $709 

Annual cost of water ($ per 1,000 gallons) $4.11 $2.18 
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Table 5-19:  Group 3 costs 

Cost Estimate Summary:  Group 3 
Water Supply Project Option 
March 2012 Prices 

Bureau of Reclamation Lower Rio Grande Basin Study 

Cost based on ENR CCI 9268 for March 2012 
and a PPI of 185.2 for March 2012     

Item 
Estimated costs 

for Phase 1 
Estimated costs 

for Phase 2 

Transmission pump stations $4,871,000 $2,319,000 

Transmission pipeline (35.2 miles at buildout) $9,538,000 $0 

Well fields (wells, pumps, and piping) $14,141,000 $2,175,000 

Water treatment plant (11.8 MGD at buildout) $26,333,000 $5,905,000 

Total cost of facilities $54,883,000 $10,399,000 

  x x 

Engineering and feasibility studies, legal assistance, 
financing, bond counsel, and contingencies (30% for 
pipes and 35% for all other facilities) 

$18,732,000 $3,639,000 

Environmental and archaeology studies and mitigation  $1,501,000 $116,000 

Land acquisition and surveying $1,516,000 $19,000 

Interest during construction (4% for 5 years with a 
3.75% return on investment 

$8,143,000 $603,000 

Total cost of project $84,775,000 $14,776,000 

  x x 

Annual cost x x 

Debt service (5.5%, 20 years) $7,094,000 $1,236,000 

Operation and maintenance x x 

Well, pipeline, pump station $359,000 $438,000 

Water treatment plant $5,129,000 $5,821,000 

Transmission pumping energy costs 
($0.0593/kilowatthour) 

$741,000 $949,000 

Purchase of water (ac-ft/yr at  $/acre-foot) $0 $0 

Total annual cost $13,323,000 $8,444,000 

  x x 

Available project yield (ac-ft/yr) 11,100 13,200 

Annual cost of water ($ per acre-foot) $1,200 $640 

Annual cost of water ($ per 1,000 gallons) $3.68 $1.96 
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land acquisition will be completed in Phase 1, and because the Phase 2 expansions 

are smaller scale, the duration of construction for Phase 2 is predicted to be 

considerably shorter at 2 years. 

 

All financing for capital expenditures are assumed to have a 20-year term, so the 

costs for each phase are separate.  A basic annuity payment is assumed on the 

capital cost.
54

  Annual costs are shown with debt service and O&M in tables 5-16 

through 5-19. 

 

 

V. Other Considerations 

A. Administration 
 

Regionalization of water supplies will require cooperation among entities and 

possibly creation of regional entities.  The existing structures administering public 

water supplies in the region, including irrigation districts, municipal water 

systems, wholesale water providers, and WSCs will need to all be involved in the 

development of regional systems.  One potential structure for a regionalized 

system is to create an overarching organization that manages a network of 

desalination facilities and their delivery systems. 

 

The RGRWA could function as a political subdivision in order to receive public 

funding and is currently investigating the process to become designated as a 

wholesale water provider.  The potential benefits to cooperation with an existing 

entity that produces RO water include a technical knowledge base, experience, 

and institutional structures in place that could be used and built upon. 

 

 

B. Combination of Alternatives 
 

It is likely that some combination of new facilities and expansion of existing 

facilities will be the best path forward for the region.  Expansion of existing 

facilities, where conditions allow, will likely be the most cost-effective option to 

meet short-term demands.  Where new plants can potentially be sited adjacent 

to power generation plants, there may be significant cost savings in O&M 

(inconsistencies in power delivery, which have been responsible for significant 

maintenance expenses in the existing RO facilities, may be alleviated with a direct 

connection). 

 

Alternatives not considered here that should also be evaluated include 

improvements to delivery systems and increases in conservation.  A coordinated  

  

                                                 
     

54
 Annuity payment = (present value x interest rate per period)/(1-(1+rate per period)^(-number 

of periods)). 
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effort to expand interconnections between water users could significantly improve 

water service in the region and optimize the stabilizing impact of new desalination 

facilities. 

 

 

C. Desalination to the Level of Raw Rio Grande 
Water 

 

One idea that was considered was to desalinate groundwater only to the level 

of TDS found in Rio Grande water.  The existing conveyance network for 

Rio Grande water is extensive, both for agricultural and municipal and industrial 

uses, and would be used as a cost-saving measure to deliver M&I water to nearby 

cities.  By matching the quality of the surface water that is already in the canals, 

RO water could be blended with surface water, delivered using existing 

infrastructure to municipal water treatment facilities, and treated along with the 

surface water before delivery to municipal customers. 

 

However, the salinity of the Rio Grande is still generally within the limits of 

potable water, and existing treatment is focused on turbidity and organics.  Few if 

any constituents other than salts are expected in the brackish groundwater, so 

when it is treated to an acceptable TDS, it will be potable.  There is no real 

distinction between a level of treatment that is comparable to TDS in Rio Grande 

water and potable TDS, so desalination to some lesser degree would not be a cost 

savings and would not be appropriately handled by existing municipal water 

treatment facilities. 

 

 

D. Conveyance 
 

Many irrigation districts in the region are in the process of upgrading conveyance 

infrastructure for irrigation and municipal water deliveries with the assistance of 

Reclamation.  As the updates are put into place, facilitating interconnectedness 

and regionalization should be considered as one of the operation goals.  

Coordination with local entities and a regional, comprehensive plan for these 

investments will be critical to building efficient and long-lasting systems. 

 


