














DUV AL AND JIM WELLS COUNTIES 
REGIONAL WATER SUPPLY STUDY 
OCTOBER, 1996 

TABLE 3-2 

WATER QUALITY STATISTICS NEAR CITY OF ALICE INTAKE STRUCTURE 
LAKE CORPUS CHRISTI 

CHLORIDE HARDNESS SULFATE TDS 

MAX 370 360 100 859 

MED 73 180 43 341 

MIN II 93 12 164 

Quantity of Water 

The CCILCC System is presently straIned due to a prolonged drought. However, 

alternate water supply plans6 have been developed by the City of Corpus Christi to acquire 

sufficient water supplies to meet the projected demands of the area through the year 2050. The 

projected demands of Jim Wells and Duval Counties are included in these plans. After 

exhaustive studies of various alternatives, It was judged that the most feasible method of 

obtaining additional water to meet future demands is by the purchase of additional water from the 

Lavaca-Navidad River Authority through Lake Texana and obtaining an option for additional 

water rights from the Garwood Irrigation DistriCt. The City of Corpus Christi is proceeding with 

implementation of this plan. Contracts have been executed with the Lavaca-Navidad River 

Authority and an option has been signed with the Garwood Irrigation Company for the additional 

water supply. Design engineering is currently underway on the project. 
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The City of Allce raw water pumping, transmission and treatment facilities are 

presently designed for average daily flows of 12 mgd. The projected average daily demand for 

all cities in the study area at year 2050 is approximately 7 mgd, with a projected peak day 

demand of 12 mgd. Therefore, it appears that the present system can adequately accommodate 

the demands of the study area for the planning period. 

3.2. Analysis of System Capabilities to Meet Existing Service Area Demands 

Appendix B, Tables I through 6 show that system capacities for cities in the study area 

generally exceed TNRCC minimum requirements for wells, total storage, service pumps and 

elevated storage. The only exception is well capacity in San Diego. It should be noted however, 

that TNRCC storage requirements do not include fire rating or "worst case" scenarios usually 

included in water system planning. 

3.3. Existing Water Supply and Treatment Capabilities 

3.3.1 Raw Water Pump Capacity 

The TNRCC minimum requirement for raw water pump capacity for a surface water 

system is 0.6 gpm/connection with the largest pump out of service. Table 3-10 shows that Alice 

has raw water pumping capacity of 6,400 gpm, with the largest pump out of service. Based on 

the TNRCC requirement, the City has existing raw water pump capacity for 10,667 connections 

(6,400 gpm divided by 0.6 gpm/connection). 
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3,3,2. Treatment Plant Capacity 

The City of Alice a water treatment capacity of 12 MGD. TNRCC Rules and 

Regulations for Public Water Systems requires all surface water supplies to have a treatment 

plant capacity of 0.6 gpm per connection. Based on this requirement, the City has existing 

treatment plant capacity for 13,889 connections (12 MGD divided by 0.00144 gpm/MGD divided 

by 0.6 gpmlconnection). 

3.3.3. High Service Pump Capacity 

TNRCC Rules and Regulations for Public Water Systems requires all surface water 

supplies to have two or more service pumps with a combined capacity of 0.6 gpmlconnection. 

Appendix B, Table 7 shows that Alice has high service pumping capacity of 6,400 gpm, with the 

largest unit out of service. Based on the TNRCC requirement, the City has existing service pump 

capacity for 10,667 connections (6,400 gpm divided by 0.6 gpmlconnection). 

3.4. Evaluation of Available Quantities and Qualities of Treated Wastewater for 
Potential Reuse 

Regulatory requirements that govern municipal wastewater effluent reuse (reclaimed 

water) in the State of Texas are found in Chapter] 10 of the 31 Texas Administrative Code (30 

T AC Chapter ]10), Use of Reclaimed Water. Repeal of 30 T AC Chapter 310, and enactment of 

new ]0 T AC Chapter 210, concerning use of reclaimed water. is proposed by TNRCC. 

Therefore, any future reclaimed water projects In the study ared will be governed by the 

requirements of 30 T AC Chapter 210, These regulations specify recldimed water quality 
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requirements, depending on the specific end use of the reclaimed water. The reuse categories and 

effluent requirements (30-day average values) that are applicable to the study area are: 

• Irrigation of restricted landscape areas (defined as land which has had its plant 
cover modified and access to which may be controlled in some manner). 
Examples of such areas are: golf courses; cemeteries; roadway right-of-ways; 
median dividers. 

B005 
- 20 mglL (system other than pond system) 

B005 
- 30 mglL (pond system) 

Fecal coliform - not to exceed 800 CFU/IOO mL (requires additional disinfection 
at the storage site if it is stored for a period of 24 hours or longer, based on daily 
average flow rates). 

• Commercial and industrial use 

B005 
- 20 mglL (system other than pond system) 

B005 
- 30 mglL (pond system) 

Fecal coliform - not to exceed 200 CFU/IOO mL 

An inventory of existing wastewater treatment plant facilities in the study area is 

presented in Section 2.4. Summaries of average daily flows and discharge permit limitations for 

Alice, Orange Grove and San ~iego are shown in Table 3-3. 
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TABLE 3-3 

SUMMARY OF EXISTING WWTP AVERAGE DAILY 
FLOWS AND DISCHARGE PERMIT LIMITATIONS 

City Existing Average Discharge Permit 
Daily Flow (AD F) Limitations 

Alice Northside 1.0 mgd BOD, '" 10 mg/L 
TSS '" 15 mg/L 
AOF == 2.02 mgd 

Alice Southside 1.0 mgd Until 1997: 
BOD, '" 20 mg/L 
TSS '" 20 mg/L 

AOF '" 2.6 mgd 

After 1997: 
BODs == 10 mg/L 
TSS == 15 mglL 
ADF '" 2.6 mgd 

Orange Grove 0.12 mgd BODs '" 20 mglL 
TSS = 20 mg/L 

AOF '" 0.2 mgd 

San Diego 0.4 mgd BOO\ '" 10 mg/L 
TSS == 15 mg/L 

AOF '" 0.75 mgd 
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4.0. POTENTIAL REGIONAL WATER SUPPLY AND TRANSMISSION 
FACILITIES 

4.1. Future Water System Requirements 

Future water system requirements were determined by estimating the anticipated 

population growth and water demands of the Study area for the planning period. 1996 

Consensus Texas Water Plan projections were provided by TWDB planning staff for this 

purpose. 

Population projections included in this study are based on the most likely series, which 

is the population scenario selected by the consensus planning staffs of the TWDB, the TNRCC 

and the Texas Parks and Wildlife Department (TP&WD) as the growth pattern most likely to 

occur. The most likely municipal water use scenario incorporates the most likely population 

projection, with the per capita water use estimate that reflects below normal rainfall conditions 

and the expected level of conservation. These water use projections are developed by the 

TWDB for long-term water supply planning. Sizing of water supply facilities for this study is 

based on peaking factors applied to average condition per capita water use. 

Population and average day water demand projections for each city are presented in 

Appendix C, Tables I through 8. Peak day demands are also shown in the tables. Peak factors 

are based on actual flow records obtained from the various water supply entities. 

4.2. Delineation of Future Service Areas 

Future service area alternatives evaluated in this study are listed in Table 4-1. 
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TABLE 4-1 

FUTURE SERVICE AREA ALTERNATIVES 

Alternative Water Supplier Water Customer 
Number 

I City of Alice DCCRD (San Diego, Benavides, Realitos, 
Concepcion); Freer WCID 

2 City of Alice DCCRD (San Diego and Benavides); Freer 
WCID 

3 City of Alice DCCRD (San Diego and Benavides); Freer 
WCID 

4 City of Alice DCCRD (San Diego); Freer WClD 

5 City of Alice DCCRD (San Diego) 

6 City of Alice Freer WClD 

7 City of Corpus Christi Freer WClD 

8 City of Alice City of Premont 

9 City of Alice City of Orange Grove 

Alternatives 1-6 and 8-9 assume water supply from the Alice Water Authority. 

Alternative 7 (supply to Freer WClD from the City of Corpus Christi directly out of Choke 

Canyon Reservoir) was evaluated for comparison to Alternative 6. 

Summaries of total peak day water demand projections for Service Area Alternatives 1-

4 (various combinations of cities currently served by groundwater from DCCRD and Freer 

WClD). 
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4.3. Potential Conversion from Groundwater Supply to Surface Water 

As stated in Section 3.1.3, the City of Alice surface water pumping, transmission and 

treatment facilities can adequately accommodate the demands of the entire study area for the 

planning period. Facilities required for conversion from groundwater supply to surface water via 

the City of Alice system are summarized below. 

4.3.1. Service Area Alternatives 1 through 6 (Various combinations of DCCRD and Freer 
WCID 

Conversion from existing groundwater supply to surface water for servIce area 

Alternatives I through 6 could be implemented by: 

4.3.2. 

• Connection to the high service pump station discharge line at the existing 12 
MGD City of Alice Water Treatment Plant or to the existing 16" diameter line 
located in the southwest quadrant of the City of Alice, 

• Extension of new transmission lines to the various customer cities, 

• Construction of intermediate storage and booster pump stations along the 
transmission lines, as required, and 

• Connection of the new surface water transmission lines to existing storage 
facilities at the point of service for each customer city. 

Service Area Alternative 7 (Freer WCID) 

Conversion to surface water supply for service area alternative 7 would require: 

• Construction of a new raw water intake and pump station at Choke Canyon 
Reservoir. 

• Extension of new transmission line to Freer, 
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• Construction of two (2) intermediate storage and booster pump stations along the 
transmission line, and 

• Connection to Freer WClD's existing 750,000 gallon standpipe. 

In addition, a new water treatment plant would be required for Alternative 7. Options 

for location of the treatment plant include the Choke Canyon Reservoir area. in conjunction with 

a treated water transmission line, or near Freer, preceded by a raw water transmission line. For 

purposes of this study, the treatment plant location is not relevant, as the cost of facilities will be 

approximately the same regardless of location. 

4.3.3. Service Area Alternative 8 (Premont) 

Conversion to surface water supply for service area alternative 8 would require the 

following facilities:. 

• Connection to the existing City of Alice distribution system near its southern 

lImit. 

• Extension of a new transmission line to Premont, and 

• Connection to Premont's existing ground storage tanks. 

4.3.4. Service Area Alternative 9 (Orange Grove) 

Conversion to surface water supply for service area Alternative 9 would require the 

following facilities: 

• Connection to the high service pump station discharge line at the existing City of 
Alice Water Treatment Plant, 

• Extension of a new transmission line to Orange Grove. and 
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• Connection to Orange Grove's existing ground storage tank. 

Hydraulic analyses required for sizing of new surface water supply and transmission 

facilities are summarized in Section 4.5. Cost estimates for the facilities are presented in Section 

4.6. 

4.4. Evaluation and Costs For Enhancement of Existing Groundwater Supply 

The costs associated with continued use and future development of groundwater 

supplies is an important factor in evaluating the economics of future water supply alternatives. 

The costs of developing and pumping groundwater in existing and proposed well fields within 

the study area for the major communities presently utilizing groundwater are discussed in the 

following paragraphs. These sections are followed by a section describing processes and costs 

associated with desalination of water high in chloride and dissolved solids. 

4.4.1. Groundwater Development Plan 

To arrive at costs for groundwater development, an analysis was performed to 

determine the number of wells required in the planning period. Future water requirements are 

shown In Section 4.1 and are utilized in this analysis. Additionally, predictions of pumping 

levels were made. This analysis for each City is shown in the following tabulations: 
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TABLE 4-2 

fUTURE WATER REQUIREMENTS 
CITY OF ORANGE GROVE 
GROUNDWATER SUPPLY 

Category 

2000 2010 2020 

Water Requirement Avg. Daily flow (mgd) 0.22 0.22 0.22 

Water Requirement Avg. Summer Mos. 0.28 0.28 0.28 
Flow (mgd) 

Average Pump Rate/\Vell (gpm) 233 233 233 

Number of Wells Required 2 2 2 

Pumping Level (ft.) 270 280 290 

TABLE 4-3 
fUTURE WATER REQUIREMENTS 

CITY OF PREMONT 
GROUNDWATER SUPPLY 

Category 

2000 2010 2020 

Water Requirement A vg. Daily flow (mgd) 0.92 1.03 1.15 

Water Requirement Avg. Summer :vIos. 1.15 1.29 1.44 
Flow (mgd) 

Average Pump RateIWell (gpm) 513 513 513 

Number of Wells Required 
, 

3 3 j 

Pumping Level (ft.) 320 360 400 

50 

Year 

2030 2040 2050 

0.22 0.22 0.22 

0.28 0.28 0.28 

233 233 233 

2 2 2 

300 310 320 

Year 

2030 2040 2050 

1.29 1.32 1.39 

1.61 1.65 1.74 

513 513 513 

3 3 4 

440 480 520 
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TABLE 4-4 
FUTURE WATER REQUIREMENTS 

CITY OF SAN DIEGO 
GROUNDWATER SUPPLY 

Category Year 

2000 2010 2020 2030 

Water Requirement Avg. Daily flow (mgd) 0.78 0.79 0.81 

Water Requirement Avg. Summer Mos. 0.98 0.99 1.01 
Flow (mgd) 

Average Pump RateIWell (gpm) 160 160 160 

Number of Wells Required 6 6 6 

Pumping Level (ft.) 480 490 500 

TABLE 4-5 
FUTURE WATER REQUIREMENTS 

CITY OF BENAVIDES 
GROUNDWATER SUPPLY 

Category 

2000 2010 2020 

Water Requirement Avg. Daily flow (mgd) 0.45 0.47 0.49 

Water Requirement Avg. Summer Mos. 0.56 0.58 0.61 
Flow (mgd) 

Average Pump RateIWell (gpm) 153 153 153 

Number ofWel\s Required 4 4 4 

Pumping Level (ft.) 310 320 330 

51 

0.88 

1.10 

160 

7 

510 

Year 

2030 

0.50 

0.63 

153 

4 

340 

2040 2050 

0.91 0.96 

1.14 1.20 

160 160 

7 7 

520 530 

2040 2050 

0.51 0.52 

0.64 0.65 

153 153 

4 4 

350 360 
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TABLE 4-6 
FUTURE WATER REQUIREMENTS 

CITY OF FREER 
GROUNDWATER SUPPL Y 

Category 

2000 2010 2020 

Water Requirement Avg. Daily flow (mgd) 0.64 0.40 0.74 

Water Requirement Avg. Summer Mos. 0.80 0.88 0.93 
Flow (mgd) 

Average Pump RateIWell (gpm) 136 136 136 

Number of Wells Required 6 6 7 

Pumping Level (ft.) 590 630 670 

Year 

2030 2040 2050 

0.80 0.83 0.86 

1.00 1.04 1.08 

136 136 136 

7 8 8 

710 750 790 

Although the analysis indicates very few additional new well requirements, it is 

reasonable to assume that new well development will occur as replacement wells and for 

additional capacity required. For purposes of this study, ground water development scenarios for 

each City are as follows: 

Orange Grove 

• New well drilled to replace one existing well in year 2030. 

Premont 

• New well drilled to replace one existing well in year 2030. 

San Diego 

• New well drilled in new well field southeast of the City in year 2010. 

• New well drilled in new well field in year 2030. 
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Benavides 

• New well drilled at water plant site in year 2000. 

• New well drilled in year 2030. 

Freer 

• New well drilled in year 2000. 

• New well drilled in year 2030. 

4.4.2. Groundwater Development Costs 

In order to detennine the various costs to arrive at a cost per thousand gallons over the 

planning period, the following methodology and definitions were used: 

Capital costs were detennined for new wells necessary to provide the projected daily 

supply and replacement wells for those no longer serviceable. Also included in well costs are 

pipelines necessary to transport the water to ground storage. Aru1Ual capital costs were 

detennined by dividing the annual debt service for a 40 year period at 4.5% interest by the total 

water produced (in thousands) which yields capital costs per thousand. 

Operation and maintenance costs were predicted from labor, contract services and pump 

costs. These included costs for pump repair, pump replacement, pump lowering, well reworking, 

and labor and materials for routine well operation and maintenance. The total estimated annual 

cost was divided by the total water produced (in thousands) which yields operation and 

maintenance costs per thousand. 
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Energy costs were computed using the following formula: 

Cost/IOOO gals = 16.67 x tdh x 0.746 x kwh cost 
3960 x efficiency 

Where: 

16.67 = a constant to convert from cost/hr to cost/lOOO gals pumped 
tdh = total dynamic head which includes pumping level in well to discharge at 

ground storage 

Kwh = cost per kilowatt-hour for electricity in cents. 

3960 = a constant for conversion of units. 

efficiency = wire-to-water efficiency which is the overall pump efficiency 
multiplied by the efficiency of the motor (0.70 used as average). 

Total cost/IOOO gallons is the sum of the above three costs. Following is a tabulation of 
these total costs for each City through the fifty year planning period, in terms of 1996 base 
dollars (inflation and escalation rates were not applied). 
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TABLE 4-7 

COST/lOOO GALLONS PRODUCED AND DELIVERED TO 
TREATED WATER STORAGE FACILITIES 1996 DOLLARS) 

Cost 2000 2010 2020 2030 2040 

ORANGE GROVE 

Capital Cost -- - -- - --- OAI OA1 

Operation & Maintenance Cost 0.29 0.29 0.29 0.29 0.29 

Energy Cost 0.13 0.14 0.15 0.16 0.17 

Total Cost OA2 OA3 OA4 0.86 0.87 

PREMONT 

Capital Cost --- -- - -- - 0.07 0.07 

Operation & Maintenance Cost 0.14 0.12 0.11 0.10 0.09 

Energy Cost 0.17 0.18 0.19 0.20 0.21 

Total Cost 0.31 0.30 0.30 0.37 0.37 

SAN DIEGO 

Capital Cost -- - 0.35 0.34 0.15 0.15 

Operation & Maintenance Cost 0.17 0.16 0.16 0.15 0.15 

Energy Cost 0.22 0.23 0.24 0.25 0.26 

Total Cost 0.39 0.74 0.74 0.55 0.56 

BENAVIDES 

Capital Cost 0.20 0.19 0.18 0.28 0.27 

Operation & Maintenance Cost 0.27 0.27 0.26 0.25 0.25 

Energy Cost 0.12 013 0.14 0.15 0.16 

Total Cost 0.59 0.59 0.58 0.68 0.68 

FREER 

Capital Cost 0.22 0.20 0.19 0.17 0.17 

Operation & Maintenance Cost 0.21 0.19 0.18 0.17 0.16 

Energy Cost 0.30 0.31 0.32 0.33 0.34 

Total Cost 0.73 0.70 0.69 0.67 0.67 

2050 

OA1 

0.29 

0.18 

0.88 

0.06 

0.09 

0.22 

0.37 

0.14 

0.14 

0.27 

0.55 

0.27 

0.24 

0.17 

0.68 

0.16 

0.15 

0.35 

0.66 

NOTE This analysis is for economic purposes only and is Il(lt necessarily Indicative or soilltions to supply \valcr which meet 

TNRCC and USEPA drinking water quality standards 
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4.4.3. Desalination 

The most commonly utilized processes for enhancement of groundwater by desalination 

are: 

• Distillation (thermal) Processes; and 
• Membrane (non-thermal) Processes. 

4.4.3.1. Distillation (Thermal) Processes 

Distillation processes produce purified water by vaponzmg a portion of the saline 

feedstock to form steam. Since the salts dissolved in the feedstock are nonvolatile, they remain 

unvaporized and the steam formed is captured as a pure condensate. Distillation processes are 

normally very energy-intensive, quite expensive, and are generally used for large-scale 

desalination of sea water. Heat is usually supplied by steam produced by boilers or from a 

turbine power cycle used for electric power generation. Distillation plants are commonly dual 

purpose facilities which produce purified water and electricity. 

In general, for a specific plant capacity. the equipment in distillation plants tends to be 

much larger than membrane desalination equipment. However, distillation plants do not have the 

stringent feed water quality requirements of membrane plants. Due to the relatively high 

temperatures required to evaporate water, distillation plants have high energy requirements, 

making energy a large factor in their overall water cost. Their high operating temperatures can 

result in scaling (precipitation of minerals from the feed water), which reduces the efficiency of 

the evaporator processes, because once an evaporator system is constructed, the size of the 

exchange area and the operating profile are fixed, leaving energy transfer as a function 

of only the heat transfer coefficient. Therefore, any scale that forms on heat exchanger surfaces 
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reduces heat transfer coefficients. Under normal circumstances, scale can be controlled by 

chemical inhibitors, which inhibit but do not eliminate scale, and by operating at temperatures of 

less than 2000 F. 

Distillation product water recoveries normally range from 15% to 45%, depending on 

the process. The product water from these processes is nearly mineral free, with very low TDS 

(less than 25 mg/L). However, this product water is extremely aggressive and is too corrosive to 

meet the Safe Drinking Water Act (SDWA) corrosivity standards without post-treatment. 

Product water can be stabilized by chemical treatment or be blending with other potable water. 

The three main distillation processes in use today are: Multistage Flash Evaporation 

(MSF), Multiple Effect Distillation (MED), and Vapor Compression (VC). All three of these 

processes utilize an evaporator vessel which vaporizes and condenses the feedstock. The three 

processes differ in the design of the heat exchangers in the vessels and in the method of heat 

introduction into the process. 

4.4.3.2. Membrane (Non-thermal) Processes 

The two types of membrane processes use either pressure, as ill reverse osmOSIS, or 

electrical charge, as in electrodialysis reversal, to reduce the mineral content of water. Both 

processes use semipermeable membranes which allow selected ions to pass through while other 

ions are blocked. Electrodialysis reversal (EDR) uses direct electrical current applied across a 

vessel to attract the dissolved salt lOns to their opposite electrical charges. EDR can 

desalinate 
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brackish water with TDS up to several thousand mglL, but energy requirements tend to make it 

economically uncompetitive when compared with reverse osmosis (RO) processes. 

RO utilizes a semi-permeable membrane which limits the passage of salts from the 

brackish water side to the fresh water side of the membrane. Electric motor drive pumps or 

steam turbines (in dual purpose installations) provide the 800 to 1,200 PSIG pressure to 

overcome the osmotic pressure and drive the fresh water through the membrane, leaving a waste 

stream of brine/concentrate. Recovery rates up to 75% are common for a brackish water RO 

facility. A typical schematic diagram for a RO facility utilized to enhance groundwater is shown 

on Figure 4-1. In groundwater situations like those in most areas of Duval County, it is 

reasonable to assume that "blending" may be allowed by the regulatory agencies. This would 

involve RO treatment of that quantity of well water which would bring the water in the 

distribution system within regulatory limits. A reasonable assumption is that two-thirds to three-

fourths of the water going into the ground storage would be subjected to the RO process. The 

basic components of an RO plant include high pressure pumps, membrane assemblies, and post-

treatment (chlorination). 
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4.4.3.3. Cost Estimates 

While the engineering feasibility of desalination has been clearly demonstrated with a 

number of technologies, it is essentially the economic feasibility of desalination that has hindered 

its widespread use. Costs will vary based on a number of factors including: 

• Siting 
• Plant capacity 
• Water source quality 
• Product water quality goal 
• Recovery rate 
• Concentrate discharge system 
• Transmission, storage and distribution system 
• Regulatory issues 
• Power costs 

An analysis of RO operations for water with chemical constituents typically found in 

the Duval County communities indicates that the estimated cost for desalination ranges between 

$2.50 to $3.50 per 1000 gallons. These figures include capital recovery, 0 & M costs and power 

costs for the well and RO operation only. A typical breakdown of costs for a water well/RO 

system is shown below: 

COST/IOOO GALLONS - PRODUCED AT GROUND 
STORAGE FOR WATER WELLIRO SYSTEM 

Capital costs 
O&M Costs 
Power Costs 

TOTAL 

60 

S 1.42 
S 1.27 
$0.41 

$3.10 
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4.5. Evaluation and Hydraulic System Analyses of Alternative Surface Water Supply 
Facilities 

Hydraulics of alternative surface water supply and transmission facilities were modeled 

usmg the KYPIPE2 computer program. Design criteria used in the hydraulic analyses are 

summarized below: 

• A minimum of 65 psi pressure was assumed to be available at the City of Alice 
Water Treatment plant high service pump station discharge line or the 16" 
diameter line located in the Southwest quadrant of the City. 

• Intermediate storage and booster pump stations were assumed to consist of three 
(3) horizontal split case pumps of equal capacity, sized to meet year 2020 peak 
day demands with 2 units operating and one unit as standby. 

• Two (2) ground storage tanks (approximately 40' height), with a total capacity of 
approximately 6 hours of average day demand, were assumed to be operated in 
parallel at each booster pump station site. 

• Transmission pipelines were sized to provide booster pump stations with a 
maximum total dynamic head (TDH) of approximately 250-300 feet, based on 
year 2050 peak day demands. PVC pipe, meeting the requirements of A WW A 
Standard C900, was assumed for sizes up to 12". A WWA C905 PVC pipe was 
assumed for sizes greater than 12". 

4.5.1. Alternative 1 

Alternative I provides surface water supply from the City of Alice to San Diego, Freer, 

Benavides, Realitos and Concepcion. 

Figure 4-3 shows a plot of the natural ground elevations and hydraulic grade line for a 

portion of the Alternative I routing from Alice to Freer. This plot demonstrates the long 

distances required by the proposed regional system, as well as the relatively high static heads 

along most of the pipeline routings. 
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Facilities include four (4) storage and booster pump stations and a total of 

approximately 85.4 miles of pipelines, ranging in size from 6" through 16" diameter. Locations 

of proposed regional facilities for Alternative I are shown on Figure 4-2 and are listed below. 

• Approximately three (3) miles of 16" diameter transmission line from the City of 
Alice high service pump station (parallel to the US Highway 281 Bypass) to the 
intersection with US Highway 44 (US 44). 

• Booster Pump Station # I, consisting of two (2) - 250,000 gallon ground storage 
tanks and three (3) 125 horsepower (HP) pumps. 

• Approximately 7.4 miles of 16" diameter transmission line (paralleling US 44) 
from Pump Station # I to a junction node in San Diego. 

• Approximately 3.8 miles of 16" diameter transmission line from the junction node 
to Pump Station #2. 

• Booster Pump Station #2, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately eight (8) miles of 16" diameter transmission line (along the US 44) 
from Pump Station #2 to Pump station #3. 

• Booster Pump Station #3, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately fifteen (15) miles of 12" diameter transmission line from Pump 
Station #3 to the existing 750,000 gallon standpipe in Freer. 

• Approximately one (I) mile of 16" diameter transmission line (located within 
existing city streets) from the junction node in San Diego to a pressure reducing 
station. 

• Approximately 300 feet of 10" diameter line from the pressure reducing station to 
the 500,000 gallon or I million gallon DCCRD ground storage tank in San Diego. 

• Approximately 2.0 miles of 16" diameter transmission line from upstream of the 
pressure reducing station in a southerly direction (parallel to Highway 359) to 
Pump Station #4. 
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• Booster Pump Station #4, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 40 HP pumps. 

• Approximately 13 miles of 12" diameter transmission line from Pump Station #4 
to a junction node in Benavides. 

• Approximately 4,000 feet of 8" diameter transmission line from the junction node 
in a southerly direction to the 500,000 gallon OCCRD ground storage tank in 
Benavides. 

• Approximately 2,000 feet of 8" diameter transmission line to a second junction 
node. 

• Approximately 13.6 miles of 8" diameter transmission line from the above 
mentioned second node in a southwesterly direction (parallel to Highway 359) to 
the 45,000 gallon DCCRD elevated tank in Realitos. 

• Approximately 16.6 miles of 6" diameter transmission line from the above 
mentioned second node in a southerly direction (parallel to Highways 339 and 
716) to the 45,000 gallon OCCRD elevated tank in Concepcion. 

63 

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



I/~~~~-E-R-~?\ 
I C/) ..... ~ .j- .. :A \ \w .~\ 
\~ ~ ~~: 
\ /): S _' ..... I 

" itt )-'y / 
..... * // 

-~ 

I. ... 

" " l ~\ 

'" ~ ! 
f:' 

~ 
!" 
; 
!, 



j 
m 
ii: 

~ 
~ 

800 

150 

i 8 8 
+ + 
§ ~ 

I ' 
I i 

PROPOSiD HYDRAUJ 
GRADE'iNE ! 

i ) I 

I 
I, ELDI. 608 , I/lH_235' 

: , 
I I I 

;c:";~ -11 i 

1 

8 

I 
8 

+ + 

~ ~ 

sl! I~~ 
0-

S ~_ I~IO'. 
+ f~ 81 i ~ ~ ~I~ ~I~ ~ ~! g ~ Iii Iii Iii Iii 

DISTANCE ~ FEET 

~ 
Iii 
0-
:I 

~ 

~i 
g~ 

NOTES: 
,. HYDRAUUC GRADE UNE REPRESENTS YEAR 2050 

PEAJ< DAY DOIAHDS FOR SAN DIEGO, FREER. BENAIliDES. 
REALITOS AND CONCEPCION 

2. EXlsnNG GROUND PROFILE REPRESENTS THE 
TRANSMISSION UHf ROUTING fROU AUCE TO FREER. 

~ ---.. 
/"ER-1~ 

, \ 0"" 

- ----

!U)~~~ 6\ 
\ w ~ "'/ o ~ , 

w s 'y 

~-?'V • '/ 

" 

@§ 

L~- 10000 0 20000 

HORZ, GRAPHIC SCALE IN FEET 

lit ~.!,N~~~ ---
IiIcoym&Rehmet ED~erlDg Co,.lnc. 

Coa..wUq £nalneen Ie 101'1' AlIce, r ..... 

REGIONAL WATER SUPPLY 
AND TRANSMISSION SYSTEM 

ALTrRHATM: 1 - HYDRAUlIC GRADE UN[ 
REGIONAl.. WATER SUPPLY STUDY fOR 

OlNAl AND ~'~r~ COUHTlES 1--"T(DC I:''' "" I:" s_l~ ~ ""-fR[ 1-1 
........ ... II/-ill '" 0 



DUVAL AND JIM WELLS COUNTIES 
REGIONAL W ATER SUPPLY STUDY 
OCTOBER, 1996 

4.5.2. Alternative 2 

Alternative 2 provides surface water supply from the City of Alice to San Diego, Freer 

and Benavides. Facilities include four (4) storage and booster pump stations and a total of 

approximately 54.6 miles of pipelines, ranging in size from 6" through 16" diameter. Locations 

of proposed regional facilities for Alternative 2 are shown on Figure 4-4 and are listed below. 

• Approximately three (3) miles of 16" diameter transmission line from the City of 
Alice high service pump station (parallel to the US Highway 281 Bypass) to the 
intersection with US Highway 44 (US 44). 

• Booster Pump Station # I, consisting of two (2) - 250,000 gallon ground storage 
tanks and three (3) 125 horsepower (HP) pumps. 

• Approximately 7.4 miles of 16" diameter transmission line (paralleling US 44) 
from Pump Station # I to a junction node in San Diego. 

• Approximately 3.8 miles of 16" diameter transmission line from the junction node 
to Pump Station #2. 

• Booster Pump Station #2, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately eight (8) miles of 16" diameter transmission line (along the US 44) 
from Pump Station #2 to Pump station #3. 

• Booster Pump Station #3, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately fifteen (15) miles of 12" diameter transmission line from Pump 
Station #3 to the existing 750,000 gallon standpipe in Freer. 

• Approximately one (I) mile of 16" diameter transmission line (located within 
existing city streets) from the junction node in San Diego to a pressure reducing 
station. 

• Approximately 300 feet of 10" diameter line from the pressure reducing station to 
the DCCRD ground storage tank in San Diego. 

• Approximately 2.0 miles of 16" diameter transmission line from upstream of the 
pressure reducing station in a southerly direction (parallel to Highway 359) to 
Pump Station #4. 
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• Booster Pump Station #4, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 30 HP pumps. 

• Approximately 13 miles of 12" diameter transmission line from Pump Station #4 
to a junction node in Benavides. 

• Approximately 4,000 feet of 10" diameter transmission line from the junction 
node in a southerly direction to the 500,000 gallon DCCRD ground storage tank 
in Benavides. 

4.5.3. Alternative 3 

Alternative 3 provides surface water supply from the City of Alice to San Diego and 

Benavides. Facilities include two (2) storage and booster pump stations and a total of 

approximately 28 miles of pipelines, ranging in size from 6" through 16" diameter. Locations of 

proposed regional facilities for Alternative 3 are shown on Figure 4-5 and are listed below. 

• Approximately three (3) miles of 16" diameter transmission line from the City of 
Alice high service pump station (parallel to the US Highway 281 bypass) to the 
intersection with US Highway 44 (US 44). 

• Booster Pump Station # 1, consisting of two (2) - 250,000 gallon ground storage 
tanks and three (3) 75 horsepower (HP) pumps. 

• Approximately 7.4 miles of 16" diameter transmission line (paralleling US 44) 
from Pump Station # 1 to a Junction node in San Diego. 

• Approximately one (1) mile of 12" diameter transmission line (located within 
existing city streets) from the junction node in San Diego to a pressure reducing 
station. 

• Approximately 300 feet of 10" diameter line from the pressure reducing station to 
the DCCRD ground storage tank in San Diego. 

• Approximately 2.0 miles of 8" diameter transmission line from upstream of the 
pressure reducing station in a southerly direction (parallel to Highway 359) to 
Pump Station #2. 

• Booster Pump Station #2, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 30 HP pumps 
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• Approximately 13 miles of 10" diameter transmission line from Pump Station #2 
to a junction node in Benavides. 

• Approximately 4,000 feet of I 0" diameter transmission line from the junction 
node in a southerly direction to the 500,000 gallon DCCRD ground storage tank 
in Benavides. 

4.5.4 Alternative 4 

Alternative 4 provides surface water supply from the City of Alice to San Diego and 

Freer. Facilities include three (3) storage and booster pump stations and a total of approximately 

38.8 miles of pipelines, ranging in size from 12" through 16" diameter. Locations of proposed 

regional facilities for Alternative 4 are shown on Figure 4-6 and are listed below. 

• 

• Approximately three (3) miles of 16" diameter transmission line from the City of 
Alice high service pump station (parallel to the US Highway 281 bypass) to the 
intersection with US Highway 44 (US 44). 

• Booster Pump Station # I, consisting of two (2) - 250,000 gallon ground storage 
tanks and three (3) 75 horsepower (HP) pumps. 

• Approximately 7.4 miles of 16" diameter transmission line (paralleling US 44) 
from Pump Station # I to a junction node in San Diego. 

• Approximately 3.8 miles of 16" diameter transmission line from the junction node 
to Pump Station #2. 

• Booster Pump Station #2, consisting of two (2) 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately eight (8) miles of 16" diameter transmission line (along U.S. 44) 
from Pump Station #2 to Pump Station #3. 

• Booster Pump Station #3, consisting of two (2) 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately fifteen (15) miles of 12" diameter transmission line from Pump 
Station #3 to the existing 750,000 gallon standpipe in Freer. 
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• Approximately one (I) mile of 10" diameter transmission line (located within 
existing city streets) from the junction node in San Diego to a pressure reducing 
station. 

• Approximately 300 feet of 1 0" diameter line from the pressure reducing station to 
the 500,000 gallon or 1 million gallon DCCRD ground storage tank in San Diego. 

4.5.5. Alternative 5 

Alternative 5 provides surface water supply from the City of Alice to San Diego. 

Facilities include one (I) storage and booster pump stations and a total of approximately 12.5 

miles of 12" diameter pipeline. Locations of proposed regional facilities for Alternative 5 are 

shown on Figure 4-7 and are listed below. 

• Approximately three (3) miles of 12" diameter transmission line from the City of 
Alice high service pump station (parallel to the US Highway 281 Bypass) to the 
intersection with US Highway 44 (US 44). 

• Booster Pump Station # I, consisting of two (2) - 250,000 gallon ground storage 
tanks and three (3) 40 horsepower (HP) pumps. 

• Approximately 8.4 miles of 16" diameter transmission line (paralleling US 44) 
from Pump Station # I to the 500,000 gallon or 1 million gallon DCCRD ground 
storage tank in San Diego. 
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4.5.6. Alternative 6 

Alternative 6 provides surface water supply from the City of Alice to Freer. Facilities 

include three (3) storage and booster pump stations and a total of approximately 37.8 miles of 

pipelines, ranging in size from 12" through 16" diameter. Locations of proposed regional 

facilities for Alternative 6 are shown on Figure 4-8 and are listed below. 

• Approximately three (3) miles of 12" diameter transmission line from the City of 
Alice high service pump station (parallel to the US Highway 281 Bypass) to the 
intersection with US Highway 44 (US 44). 

• Booster Pump Station # I, consisting of two (2) - 250,000 gallon ground storage 
tanks and three (3) 50 horsepower (HP) pumps. 

• Approximately 11.2 miles of 12" diameter transmission line (paralleling US 44) 
from Pump Station # I to Pump Station #2. 

• Booster Pump Station #2, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately eight (8) miles of 12" diameter transmission line (along the US 44) 
from Pump Station #2 to Pump Station #3. 

• Booster Pump Station #3, consisting of two (2) - 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately fifteen (15) miles of 12" diameter transmission line from Pump 
Station #3 to the existing 750,000 gallon standpipe in Freer. 

4.5.7. Alternative 7 

Alternative 7 provides surface water supply directly from the City of Corpus Christi to 

Freer via Choke Canyon Reservoir. Facilities include a raw water intake and pump station. two 

(2) additional storage and booster pump stations and a total of approximately 61 miles of 12" and 

16" diameter pipeline. The conceptual pipeline routing generally parallels eXIsting highway right-

74 



DUVAL AND JIM WELLS COUNTIES 
REGIONAL WATER SUPPLY STUDY 
OCTOBER, 1996 

of-ways from Choke Canyon to Freer. Locations of proposed facilities from Alternative 7 are 

shown on Figure 4-9 and listed below: 

• Raw water intake and pump station at Choke Canyon Reservoir, consisting of 
three (3) 50 HP pumps. 

• Approximately 28.4 miles of 16" diameter transmission line from the raw water 
pump station to Pump Station #2. 

• Booster Pump Station #2, consisting of two (2) 100,000 gallon ground storage 
tanks and three (3) 50 HP pumps. 

• Approximately 11.4 miles of 12" diameter transmission line from Pump Station 
#2 to Pump Station #3. 

• Booster Pump Station #3, consisting of two (2) 100,000 gallon ground storage 
tanks and three (3) 40 HP pumps. 

• Approximately 18.5 miles of 16" and approximately 3.0 miles of 12" diameter 
transmission line from Pump Station #3 to the existing 750,000 gallon standpipe 
in Freer. 

4.5.8. Alternative 8 

Alternative 8 provides surface water supply from the City of Alice to Premont. 

Connection would be made to the existing Alice distribution system in the southern part of the 

city. The conceptual pipeline routing parallels existing Highway 281 ROW from Alice to 

Premont. The hydraulic analysis assumed a minimum pressure at the point of connection of 40 

psi. Locations of proposed facilities for Alternative 8 are shown on Figure 4-10 and listed below: 

• Approximately 25.9 miles of 18" and approximately I mile of 16" diameter 
transmission lines from the Alice distribution system to Premont's existing ground 
storage tanks. 
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4.5.9. Alternative 9 

Alternative 9 provides surface water supply from the Alice Water Treatment Plant to 

Orange Grove. The conceptual pipeline routing generally parallels existing highway right-of-

ways. Locations of proposed facilities for Alternative 9 are shown on Figure 4-1 I and listed 

below: 

• Approximately 6.6 miles of 10" and approximately 12.5 miles of 8" diameter 
transmission line from the City of Alice high service pump station to the existing 
ground storage tank in Orange Grove. 
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