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Our Mission 
To provide leadership, planning, financial assistance, information and education for the conservation and responsible development of water for Texas.

P.O. Box 13231 • 1700 N Congress Avenue • Austin, Texas 78711-3231 
Telephone (512) 463-7847 • Fax (512) 475-2053 • 1-800-RELAYTX (for the hearing impaired) 

www.twdb.state.tx.us • info@twdb.state.tx.us 
TNRIS – Texas Natural Resources Information System • www.tnris.state.tx.us 

A Member of the Texas Geographic Information Council (TGIC)

TO: Jim Thompson, Chair – Northeast Texas Regional Water Planning Group 

THROUGH: Carolyn Brittin, Deputy Executive Administrator, Office of Water Planning and
 Information 
 Dan Hardin, Director, Water Resources Planning 

FROM: Stuart Norvell, Manager, Water Planning Research and Analysis 

DATE: December 2, 2008 

SUBJECT: Revision of population and water demand projections for the 2007-2012 planning 
cycle.

_________________________________________________________________________________

As discussed in the Texas Water Development Board’s (TWDB) “Guidelines for Regional 
Water Plan Development (2007-2012),” population and water demand  projections from the 2002-2007 
planning cycle will serve as default projections in the current round of planning.  With the exception of 
steam-electric water demands, the TWDB is not generating new projections for approval by the Board.1
However, planning groups may request that the Board consider revisions to 2006 Regional Water Plan 
and 2007 State Water Plan population and water demand projections if conditions in a given planning area 
have changed sufficiently to warrant revisions.  

The January 2007 population estimates from the Texas State Data Center will be used as the primary 
standard to determine if changed conditions warrant any revisions to population projections, both at the 
local and regional level.  Spreadsheets providing comparisons of the January 2007 population estimates to 
the equivalent projections approved for the 2006 Regional Water Plans and 2007 State Water Plan have 
been provided to your lead consultant. 

The Texas State Data Center estimates indicate that current population growth is generally equal to 
the projected growth for Region D as a whole.  While current population growth is exceeding projected 
growth rates in some local areas, it is falling short of projected growth in other areas.  At most, only very 
small increases (less than one percent) in regional projection totals, commensurate with growth which has 

1 The TWDB will distribute a separate technical memorandum presenting draft thermo-electric projections for the 
current planning cycle. Planning groups will have the opportunity to review these projections prior to the TWDB 
submitting them to the Board for approval and adoption.   
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occurred, may be considered.  Thus, requests to increase projections for selected Water User Groups should 
generally be offset by decreases for others, subject to TWDB approval.   

As specified in Section 357.5 (d)(2), Title 31 of the  Texas Administrative Code (TAC), entities 
wishing to revise population or demand projections address their requests through their respective regional 
water planning group. If a planning group concurs, they submit requests to the Executive Administrator of 
the TWDB. TWDB staff coordinates reviews of each request with the Texas Commission on Environmental 
Quality, the Texas Parks and Wildlife Department, and the Texas Department of Agriculture. Designated 
representatives from each agency must approve each revision. The TWDB’s governing board (Board) is 
responsible for approving and adopting final population and water demand projections (§357.5 (d)(1), 31 
TAC).

Requests to the Board should be submitted to the Executive Administrator in the form of 
memorandums from planning groups describing: 1) what they wish to revise and how revisions 
compare to Board-adopted 2006 projections for each decade of the planning horizon, and 2) language 
clearly describing the justification and methodology for developing revised projections. Memorandums 
should be accompanied by spreadsheets comparing requested revisions to Board-adopted 2006 
estimates. Spreadsheets should be forwarded electronically to Temple McKinnon.  Please refer to the 
“Guidelines for Regional Water Plan Development (2007-2012)” (pages 4-5) available at 
http://www.twdb.state.tx.us/wrpi/rwp/docu.htm for further information regarding criteria for population 
and water demand projections revisions. 

To assist planning groups who wish to change population projections, the TWDB has generated 
a database of alternative projections for cities and counties that TWDB staff believes are justifiable 
candidates for revision. Planning groups wishing to access these data may do so by contacting Temple 
McKinnon. Please be advised that these projections are not Board approved. Planning groups who wish 
to revise population projections and thus municipal water demands must formally do so according to 
the process described above, but they are welcome to use the TWDB’s alternative population 
projections as the basis for their formal request to the Board. 

TWDB staff is not generating: 1) alternative projections for cities or counties that are part of 
region-specific studies that include reviews of population projections in their scope of work; 2) 
projections for newly-eligible non-city municipal water use groups (i.e., utilities);2 and 3) revised 
figures for Gallons Per Capita per Day (GPCD) for use in municipal water demand projections; 
however, upon request staff will provide 2000-2006 GPCD figures for city water use groups and 2000-
2006 net use volumes for non-city municipal water use groups.  

2 This is not possible without new data from the U.S. Census Bureau.   
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EVALUATION OF WATER MANAGEMENT STRATEGIES FOR MEETING THE PROJECTED 
WATER SUPPLY NEEDS OF BI-COUNTY WATER SUPPLY CORPORATION IN  

CAMP COUNTY 
 

Description of Water User Group: 
 
Bi-County WSC provides water service in Camp, Morris, Titus and Upshur Counties. The WUG 
population in Camp County is projected to be 5,694 in 2010 and 11,205 in the year 2060.  Bi-County relies 
on twenty-four wells in the Carrizo-Wilcox Aquifer with a total rated pumping capacity of approximately 
2,761 gpm, or 1,485 ac-ft/yr. The portion of water supply available to the users in Camp County was 
estimated as 1,470 gpm or 790 ac-ft/yr.  A location map is included as Attachment A. 
 
Water Supply and Demand Analysis: 
 
 2010 2020 2030 2040 2050 2060 
Population 5694 7127 8452 9501 10314 11205 
Projected Water Demand 733 918 1089 1224 1329 1443 
Water Demand from other entities 0 0 0 0 0 0 
Current Water Supply 790 790 790 790 790 790 
Projected Supply Surplus (+) / Deficit (-) 57 -128 -299 -434 -539 -653 
 
Evaluation of Potentially Feasible Water Management Strategies: 
 
There were four alternative strategies considered to meet Bi-County’s water supply shortages as 
summarized in the Table below.  Advanced conservation was not selected because the per capita use per 
day was less than the 140 gpcd threshold set by the water planning group. Reuse is not a feasible option 
because there is no centralized wastewater collection system. Groundwater was not selected because the 
WSC is planning on acquiring surface water from the Northeast Texas Municipal Water District. A surface 
water purchase worksheet has been included as Attachment B. 
 

Strategy 
Firm 
Yield 
(ac-ft) 

Total 
Capital 

Cost 

Total 
Annualized 

Cost 

Unit 
Cost 

Environmental 
Impact 

Advanced Water Conservation      
Water Reuse      
Ground Water      
Surface Water 653 $51,585 $224,863 $657 Minimal 
 
Recommendations: 
 
 2010 2020 2030 2040 2050 2060 
Surface Water (ac-ft/yr)  128 299 434 539 653 
 
Surface water from Northeast Texas MWD is the recommended strategy to meet Bi-County’s needs, and 
the source of the surface water will be Lake Bob Sandlin in the Cypress Creek basin.  
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Table C4.16 - Purchased Supply Worksheet
Ben Franklin WSC
Delta County - County Other Category

Attachment B-2, Connect to LCWSD

Avg. yield Total Yield Unit Cost
(GPD) (ac-ft/yr) ($ / 1000GAL)
32,139 36.0 2.82$             

Pump Station
Number Size-MGD Unit Cost Land & Easements

(ea) ($ / ea) Total Cost (1%)
1 Rework 73,000.00$          73,000.00$    730.00$          73,730.00$    

Existing

Treated Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
24,000         8 2.20$                   422,400.00$ 14,784.00$     437,184.00$

Bore Sulphur River Total Cost Subtotal
40,000.00$    40,000.00$    

Storage Tank
Number Gallons Unit Cost Land & Easements

(ea) (gal) ($ / in / ft) Total Cost (1%) Subtotal
-               0 0.73$                   -$              -$               -$              

Total Construction Cost 550,914.00$
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 165,274.20$
ENVIRONMENTAL (LUMP SUM) 20,000.00$
Total Borrowed Funds 736,188.20$

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 44,171.29$    
4% Rate of Return on Investment of Unspent Funds 14,723.76$
Net Interest 29,447.53$    

TOTAL CAPITAL COST 765,635.73$

2010 2020 2030 2040 2050 2060 Average
WATER PURCHASED (ac-ft/yr) 0 0 33 36 36 36 24
ANNUAL WATER PURCHASE COST -$              -$               30,323.69$             33,080.39$    33,080.39$       33,080.39$ 21,594.15$
(Yield (ac-ft/yr) * 325,851 * $ / 1,000)

Average
TOTAL ANNUALIZED COST 55,585.15$    55,585.15$     85,908.85$             33,080.39$    33,080.39$       33,080.39$ 49,386.72$
(Water Purchase Cost + Total Capital Cost * debt service factor (30 yrs @ 6%))

UNIT COST 2,101.56$    
($ / ac-ft / yr)
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REGION D 
EVALUATIONS OF WATER MANAGEMENT STRATEGIES 

FOR MEETING PROJECTED WATER SUPPLY NEEDS
TO YEAR 2060 

HARRISON COUNTY 

WUGs:
City of Waskom 
Steam Electric 

County Other:
Blocker-Crossroads WSC 

Caddo Lake WSC 
Leigh WSC 

City of Scottsville 
Talley WSC 

Waskom Rural WSC #1 & 2 
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EVALUATION OF WATER MANAGEMENT STRATEGIES FOR MEETING THE PROJECTED 
WATER SUPPLY NEEDS OF STEAM ELECTRIC IN HARRISON COUNTY 

 
Description of Water User Group: 
 
The Steam Electric WUG in Harrison County has a demand that is projected to grow from 18,438 ac-ft/yr 
in 2010 to38,345 ac-ft/yr in 2060.  Steam electric is projected to have a deficit of  3,122 ac-ft/yr in 2040 
and increasing to a deficit of 14,184 ac-ft/yr in 2060. 
  
Water Supply and Demand Analysis: 
 
 2010 2020 2030 2040 2050 2060 
Projected Water Demand 18,438 19,838 23,193 27,283 32268 38,345 
Current Water Supply 24,161 24,161 24,161 24,161 24,161 24,161 
Projected Supply Surplus(+)/Deficit(-) 5,723 4,323 968 -3,122 -8,107 -14,184 
 
Evaluation of Potentially Feasible Water Management Strategies: 
 
Three alternative strategies were considered to meet the Harrison County Steam Electric WUG’s water 
supply shortages.  In this round of planning, estimates were not made for electric power water conservation 
because data on operating strategies for each power plant was not available. Groundwater is also not 
feasible due to questionable reliability and the large quantity required for a steam electric facility.  Surface 
water from surrounding lakes was considered as a viable alternative to meet projected demands. A surface 
water purchase worksheet is included as Attachment A. 
 

Strategy 
Firm 
Yield 
(AF) 

Total 
Capital 

Cost 

Total 
Annualized 

Cost 
Unit Cost 

Environmental 
Impact 

Advanced Water Conservation      
Water Reuse      
Groundwater      
Surface Water 14,184 $ 0 $2,153,021 $ 508 Minimal 
 
Recommendations: 
 
 2010 2020 2030 2040 2050 2060 
Surface Water (ac-ft/yr) 0 0 0 3,122 8,107 14,184 
 
The recommended strategy for the Harrison County Steam Electric WUG to meet projected demands 
during the planning period is to purchase raw water from the Northeast Texas MWD. The MWD receives 
supplies from several lakes, and Lake O the Pines has the largest yield. At this stage it is assumed that the 
steam electric water needs will be met from this lake. A capital cost cannot be included for this alternative 
since the location of the future generator facilities is unknown. 
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Table C4.34 - Groundwater Worksheet
Miller Grove WSC
Hopkins County

CAPITAL COST
Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

1 900 65 35 440.00$          396,000.00$    3,960.00$      399,960.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
2,600           6 2.93$                45,708.00$ 1,599.78$       47,307.78$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -              0.73$              -$                 -$              -$                 

Total Construction Cost 447,267.78$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 134,180.33$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$
Total Borrowed Funds 601,448.11$     

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 36,086.89$       
4% Rate of Return on Investment of Unspent Funds 12,028.96$
Net Interest 24,057.92$       

TOTAL CAPITAL COST 625,506.04$     

OPERATION & MAINTENANCE COSTS 6,035.99$         
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
65 170 70% 1 0.09 1,048.66$         

TOTAL ANNUALIZED COST 52,496.38$       
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 1,226.13$         
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REGION D 
EVALUATIONS OF WATER MANAGEMENT STRATEGIES 

FOR MEETING PROJECTED WATER SUPPLY NEEDS  
TO YEAR 2060 

HUNT COUNTY 
WUGs: 

Ables Springs 
Campbell WSC 

Cash SUD 
City of Celeste 

Combined Consumers WSC 
Hickory Creek SUD 

North Hunt WSC 
Wolfe City 

Steam Electric 
County Other: 

Jacobia WSC 
Little Creek Acres 

Maloy WSC 
Poetry WSC 

Shady Grove WSC 
West Leonard WSC  
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Table C4.37 - Groundwater Worksheet
Campbell WSC
Hunt County

CAPITAL COST
Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

2 360 100 108 440.00$          316,800.00$    3,168.00$      319,968.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
5,000           6 2.93$                87,900.00$ 3,076.50$       90,976.50$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

1                  230000 0.73$              167,900.00$ 1,679.00$      169,579.00$     

Total Construction Cost 580,523.50$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 174,157.05$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$
Total Borrowed Funds 774,680.55$     

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 46,480.83$       
4% Rate of Return on Investment of Unspent Funds 15,493.61$
Net Interest 30,987.22$       

TOTAL CAPITAL COST 805,667.77$     

OPERATION & MAINTENANCE COSTS 18,572.27$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
100 100 70% 2 0.09 1,898.02$         

TOTAL ANNUALIZED COST 78,961.77$       
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 460.33$            
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Table C4.40 - Groundwater Worksheet
City of Celeste
Hunt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

2 2000 100 108 440.00$          1,760,000.00$ 17,600.00$    1,777,600.00$  

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
5,000           6 2.93$                87,900.00$    3,076.50$       90,976.50$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -              0.73$              -$                 -$              -$                 

Total Construction Cost 1,868,576.50$  
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 560,572.95$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 2,449,149.45$  

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 146,948.97$     
4% Rate of Return on Investment of Unspent Funds 48,982.99$      

Net Interest 97,965.98$       

TOTAL CAPITAL COST 2,547,115.43$  

OPERATION & MAINTENANCE COSTS 15,768.91$       
(Yield (AF/yr) * 325,851 * $ 0.45/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
100 300 70% 2 0.09 5,694.06$         

TOTAL ANNUALIZED COST 206,383.55$     
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 2,866.44$         

NB. START CONSTRUCTION IN 2050, ADDITIONAL WATER IS NEEDED IN 2060
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Table C4.43 - Groundwater Worksheet
Hickory Creek SUD
Hunt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

6 2000 500 1613 440.00$          5,280,000.00$ 52,800.00$    5,332,800.00$    

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
18,400         6 2.93$                 323,472.00$  11,321.52$     334,793.52$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               0.73$              -$                 -$              -$                   

Total Construction Cost 5,667,593.52$    
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.5

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 1,700,278.06$    
ENVIRONMENTAL (LUMP SUM) 20,000.00$        

Total Borrowed Funds 7,387,871.58$    

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 664,908.44$       
4% Rate of Return on Investment of Unspent Funds 221,636.15$      

Net Interest 443,272.29$       

TOTAL CAPITAL COST 7,831,143.87$    

OPERATION & MAINTENANCE COSTS 278,584.03$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
500 150 70% 6 0.09 42,705.47$         

TOTAL ANNUALIZED COST 889,830.55$       
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 984.65$              
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Table C4.46 - Groundwater Worksheet
City of Wolfe City
Hunt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

2 1750 150 161 440.00$          1,540,000.00$ 15,400.00$    1,555,400.00$  

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
36,960 8 2.20$               650,496.00$  22,767.36$     673,263.36$     

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

1                  300,000      0.73$              219,000.00$    2,190.00$      221,190.00$     

Pump Station

No of Stations Size Cost per station Total Constr
Land & 

Easements Subtotal
MGD

1 0.432 231,000.00$   231,000.00$    5,000.00$      236,000.00$     

Total Construction Cost 2,685,853.36$  
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 805,756.01$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$       

Total Borrowed Funds 3,511,609.37$  

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 210,696.56$     
4% Rate of Return on Investment of Unspent Funds 70,232.19$       

Net Interest 140,464.37$     

TOTAL CAPITAL COST 3,652,073.74$  

OPERATION & MAINTENANCE COSTS 23,653.36$       
(Yield (AF/yr) * 325,851 * $ 0.45/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
150 300 70% 2 0.09 8,541.09$         

TOTAL ANNUALIZED COST 297,335.01$     
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 1,420.39$         
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Table C4.54 - Groundwater Worksheet
West Leonard WSC
Hunt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

1 1800 150 81 440.00$          792,000.00$    7,920.00$      799,920.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
2,600           6                 2.93$                45,708.00$    1,599.78$       47,307.78$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -              0.73$              -$                 -$              -$                 

Total Construction Cost 847,227.78$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 254,168.33$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 1,121,396.11$  

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 67,283.77$       
4% Rate of Return on Investment of Unspent Funds 22,427.92$      

Net Interest 44,855.84$       

TOTAL CAPITAL COST 1,166,251.96$  

OPERATION & MAINTENANCE COSTS 13,929.20$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
150 300 70% 1 0.09 4,270.55$         

TOTAL ANNUALIZED COST 102,869.64$     
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 747.34$            
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EVALUATION OF WATER MANAGEMENT STRATEGIES FOR MEETING THE PROJECTED 
WATER SUPPLY NEEDS OF STEAM ELECTRIC IN TITUS COUNTY 

 
Description of Water User Group: 
 
The Steam Electric WUG in Titus County has a demand that is projected to grow from 51,804 ac-ft/yr in 
2010 to 101,329 ac-ft/yr in 2060. Both TXU and SWEPCO have plants in Titus County.  Steam electric is 
projected to have a deficit of 4,535 ac-ft/yr in 2040 and increasing to a deficit of 31,909 ac-ft/yr in 2060. 
 
Water Supply and Demand Analysis: 
 

 2010 2020 2030 2040 2050 2060 
Projected Water Demand 51804 52423 61288 72096 85270 101329 
Current Water Supply 67191 67613 67632 67561 67532  69420 
Projected Supply Surplus (+)/Deficit(-) 15387 15190 6344 -4535 -17738 -31909 

 
 
Evaluation of Potentially Feasible Water Management Strategies: 
 
Three alternative strategies were considered to meet the Titus County Steam Electric WUG’s water supply 
shortages.  In this round of planning, estimates were not made for electric power water conservation 
because data on operating strategies for each power plant was not available. Groundwater is also not 
feasible due to questionable reliability and the large quantity required for a steam electric facility.  Surface 
water from surrounding lakes was considered as a viable alternative to meet projected demands. A surface 
water purchase worksheet is included as Attachment A. 
 

Strategy 
Firm 
Yield 
(AF) 

Total 
Capital 

Cost 

Total 
Annualized 

Cost 
Unit Cost 

Environmental 
Impact 

Advanced Water Conservation      
Water Reuse      
Ground Water      
Surface Water 31,909 $ 0  4,590,367 $ 508 Minimal 
 
Recommendations: 
 
 2010 2020 2030 2040 2050 2060 
Surface Water (ac-ft/yr) 0 0 0 4535 177,38  31,909 
 
The recommended strategy for the Titus County steam electric WUG to meet projected demands during the 
planning period is to purchase raw water from the Northeast Texas MWD. The MWD receives supplies 
from several lakes, and Lake O the Pines has the largest yield. At this stage it is assumed that the steam 
electric water needs will be met from this lake. A capital cost cannot be included for this alternative since 
the location of the future generator facilities is unknown. 
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Table C4.70 - Groundwater Worksheet
City of Canton
Van Zandt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

2 560 180 194 440.00$          492,800.00$    4,928.00$      497,728.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
10,000         6 2.93$                    175,800.00$  6,153.00$       181,953.00$     

Storage Tank
Number Gallons Unit Cost Land & Easements

(ea) (gal) ($ / gal) Total Cost (1%) Subtotal
-               0 0.73$                    -$               -$               -$                 

Total Construction Cost 679,681.00$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 203,904.30$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 903,585.30$     

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 54,215.12$       
4% Rate of Return on Investment of Unspent Funds 18,071.71$      

Net Interest 36,143.41$       

TOTAL CAPITAL COST 939,728.71$     

OPERATION & MAINTENANCE COSTS 33,430.08$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
180 100 70% 2 0.09 3,416.44$         

TOTAL ANNUALIZED COST 105,070.83$     
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 731.53$            

C-328



Table C4.70B - Reuse Worksheet
City of Canton
Van Zandt County

Avg. yield Total Yield Unit Cost
(GPD) (ac-ft/yr) ($ / 1000GAL)

1,300,000 1456.2 -$                    

Pump Station
Number Size-MGD Unit Cost Land & Easements

(ea) ($ / ea) Total Cost (1%) Subtotal
2 1.3 231,000.00$         462,000.00$       4,620.00$       466,620.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
56,126          12 3.30$                    2,222,605.44$    77,791.19$     2,300,396.63$  

Storage Tank
Number Gallons Unit Cost Land & Easements

(ea) (gal) ($ / gal) Total Cost (1%) Subtotal
-               0 0.73$                    -$                    -$                -$                  

Total Construction Cost 2,767,016.63$  
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 830,104.99$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$       

Total Borrowed Funds 3,617,121.62$  

INTEREST DURING CONSTRUCTION(IDC):6% Annual Interest on Total Borrowed Funds 217,027.30$     
4% Rate of Return on Investment of Unspent Funds 72,342.43$       

Net Interest 144,684.86$     

TOTAL CAPITAL COST 3,761,806.48$  

OPERATION & MAINTENANCE COSTS 251,484.95$     
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of HSPs $/kWh
903 52 70% 2 0.09 8,917.28$         

TOTAL ANNUALIZED COST 533,509.38$     
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 6,785.57$         

C-328B



Table C4.71 - Surface Water Worksheet
City of Canton
Van Zandt County

Proposed Canton Reservoir:

13,222,800.00$    

1,409,000.00$      

5,927,708.00$      

24,390,000.00$    

Total Construction Cost 44,949,508.00$    

Other Capital Costs
ENGINEERING AND CONTINGENCIES (20%) 8,989,901.60$      
ENGINEERING CONSTRUCTION PHASE ADDITIONAL (1.5% 674,242.62$         

TOTAL CAPITAL COST 54,613,652.22$    

Amortized Construction Cost (20 Yrs, 6% Interest) 4,695,228.00$      

OPERATION & MAINTENANCE COSTS 
Pump Stations 636,536.00$         
Water Treatment Plant 1,199,160.00$      

1,835,696.00$      

TOTAL ANNUALIZED COST 6,530,924.00$      
(Amortized Construction Cost + O & M Cost)

2010 2020 2030 2040 2050 2060
29 57 104 161

WUG Total WMS Cost Per Acre-Foot 58,132.85$           

PROJECTED SUPPLY DEFICIT

Costs are based on the City of Canton’s “Long-Term Water Study Surface Water Supply, December 2008, Prepared by: Gary Burton 
Engineering, Inc.”

Reservoir Construction

Intake Structure 
Construction

Transmission Line 
Construction

Treatment Plant Expansion
Construction
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EVALUATION OF WATER MANAGEMENT STRATEGIES FOR MEETING THE PROJECTED 
WATER SUPPLY NEEDS OF CITY OF GRAND SALINE 

 
Description of Water User Group: 
 
The City of Grand Saline provides water service in Van Zandt County.  Grand Saline served a population 
of 3,028 in the year 2000. The population is projected to be 3,312 in 2010 and 4,560 in the year 2060.  The 
City relies on four wells in the Carrizo-Wilcox aquifer with a total rated pumping capacity of 1,175 gpm, or 
632 ac-ft/yr.  The City is bounded by Golden WSC to the east, Pruitt-Sandflat WSC and Corinth WSC to 
the south, and Fruitvale WSC to the west.  A location map is included as Attachment A. 
 
Water Supply and Demand Analysis: 
 
 2010 2020 2030 2040 2050 2060 
Population 3312 3611 3863 4052 4292 4560 
Projected Water Demand 627 671 705 731 769 817 
Water Demand from other entities 0 0 0 0 0 0 
Current Water Supply 632 632 632 632 632 632 
Projected Supply Surplus (+) / Deficit (-) 5 -39 -73 -107 -137 -185 
 
Evaluation of Potentially Feasible Water Management Strategies: 
 
There were four alternative strategies considered to meet City of Grand Saline’s water supply shortages as 
summarized in the Table below.  Advanced conservation was considered because the per capita use per day 
of 173 gpcd was above the 140 gpcd threshold set by the water planning group.  Water reuse was omitted 
from consideration because there is no major user for the recycled supply.  Surface water alternatives were 
considered. However the nearby WUG’s with surface water surplus do not have adequate capacity for 
Grand Saline, and there is no regional entity in this vicinity.  Groundwater and conservation worksheets are 
included as Attachment B and C respectively. 
 

Strategy 
Firm 
Yield 
(ac-ft) 

Total 
Capital 

Cost 

Total 
Annualized 

Cost 

Unit 
Cost 

Environmental 
Impact 

Advanced Water Conservation 33 216,035 - $725 Minimal 
Water Reuse      
Ground Water 323 $749,549 $115,828 $366 Minimal 
Surface Water      
 
Recommendations: 
 
 2010 2020 2030 2040 2050 2060 
Groundwater (ac-ft/yr)  161 161 161 161 323 
 
The recommended strategy for the City of Grand Saline to meet their projected water deficit of 39 ac-ft in 
the year 2020 and 185 ac-ft in the year 2060 would be to construct two wells.  The first well, 500 feet deep 
and with a pumping capacity of 300 gpm is currently under development and will replace existing well #2, 
for a net increase of 180 gpm, or 97 acre feet per year. A second well will be needed after 2050.   
 
Given the increasing costs to comply with more stringent regulations and decreasing reliability of 
groundwater as a future supply source due to quality issues in this region, it is recommended that 
groundwater supply systems consider combining resources and/or soliciting future water supply from 
neighboring systems and/or major water providers in the region.  If a feasible alternative becomes 
available, then the recommendation previously discussed should be re-evaluated. 
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Table C4.73 - Groundwater Worksheet
City of Grand Saline
Van Zandt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

2 500 300 323 440.00$          440,000.00$    4,400.00$      444,400.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
5,200           6 2.93$                   91,416.00$    3,199.56$       94,615.56$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -          0.73$              -$                 -$              -$                 

Total Construction Cost 539,015.56$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 161,704.67$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 720,720.23$     

INTEREST DURING CONSTRUCTION(IDC):6% Annual Interest on Total Borrowed Funds 43,243.21$       
4% Rate of Return on Investment of Unspent Funds 14,414.40$      

Net Interest 28,828.81$       

TOTAL CAPITAL COST 749,549.04$     

OPERATION & MAINTENANCE COSTS 55,716.81$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
300 100 70% 2 0.09 5,694.06$         

TOTAL ANNUALIZED COST 115,828.13$     
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 366.20$            
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Table C4.75 - Groundwater Worksheet
RPM WSC
Van Zandt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

1 500 120 65 440.00$          220,000.00$    2,200.00$      222,200.00$     
Raw Water Main

Length Diam Unit Cost Land & Easements
(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal

5,200           6 2.93$                91,416.00$    3,199.56$       94,615.56$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -              0.73$              -$                 -$              -$                 

Total Construction Cost 316,815.56$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 95,044.67$       
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 431,860.23$     

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 25,911.61$       
4% Rate of Return on Investment of Unspent Funds 8,637.20$        

Net Interest 17,274.41$       

TOTAL CAPITAL COST 449,134.64$     

OPERATION & MAINTENANCE COSTS 11,143.36$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
120 100 70% 1 0.09 1,138.81$         

TOTAL ANNUALIZED COST 44,889.35$       
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 451.35$            
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EVALUATION OF WATER MANAGEMENT STRATEGIES FOR MEETING THE PROJECTED 
WATER SUPPLY NEEDS OF CITY OF VAN 

 
Description of Water User Group:  
 
The City of Van provides water service in Van Zandt County. The estimated population is 2,725 in the year 
2010 and is projected to be 4,319 in the year 2060.  The City relies on ground water from the Carrizo-
Wilcox with a total pumping capacity of 1,205 GPM, or 648 ac-ft/yr. Van is projected to have a water 
supply deficit of 25 ac-ft/yr beginning 2050 and increasing to a deficit of 83 ac-ft/yr by 2060. A location 
map is included as Attachment A. 
 
Water Supply and Demand Analysis: 
 
 2010 2020 2030 2040 2050 2060 
Population 2725 3106 3428 3670 3977 4319 
Projected Water Demand 488 542 591 625 673 731 
Water Demand from other entities 0 0 0 0 0 0 
Current Water Supply 648 648 648 648 648 648 
Projected Supply Surplus (+) / Deficit (-) 160 106 57 23 -25 -83 
 
Evaluation of Potentially Feasible Water Management Strategies:  
 
Advanced conservation was considered because the 164 gallons per capita per day use was above the 140 
gpcd threshold set by the water planning group. However, the projected savings is minimal in comparison 
to the predicted shortage and the cost of conservation is much higher than that of ground water. Water reuse 
was omitted because the City does not have a demand for non-potable water at this time.  Surface water 
alternative were omitted because of the small deficit which occurs later in the planning period. 
Groundwater from the Carrizo-Wilcox was the alternative selected for this entity. 
 

 
Strategy 

Firm 
Yield 
(ac-ft) 

Total 
Capital 

Cost   

Total 
Annual 

Cost  

 
Unit Cost  

 
Environmental 

Impact 
Advanced Water Conservation 29 193,545 - 725 Minimal 
Water Reuse      
Ground Water 134 $562,963 $66,460 $727 Minimal 
Surface Water      
 
Recommendations: 

 
 2010 2020 2030 2040 2050 2060 
Groundwater (ac-ft/yr) 0 0 0 0 134 134 
 
The recommended strategy for the City of Van to meet their projected water deficit of 25 ac-ft in the year 
2050 and 83 ac-ft in the year 2060 would be to construct one additional well, similar to their existing well, 
with a capacity of 250 gpm, or a total of 134 ac-ft/yr. The recommended wells will be in the Carrizo-
Wilcox aquifer in Van Zandt County. 
 
Given the increasing costs to comply with more stringent regulations and decreasing reliability of 
groundwater as a future supply source due to quality issues, it is recommended that groundwater supply 
systems consider combining resources and/or soliciting future water supply from neighboring systems 
and/or major water providers in the region.  If a feasible alternative becomes available, then the 
recommendations previously discussed should be re-evaluated. 
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Table C4.76 - Groundwater Worksheet
City of Van
Van Zandt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

1 800 250 134 440.00$          352,000.00$    3,520.00$      355,520.00$     
Raw Water Main

Length Diam Unit Cost Land & Easements
(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal

2,500           6 2.93$                43,950.00$    1,538.25$       45,488.25$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -              0.73$              -$                 -$              -$                 

Total Construction Cost 401,008.25$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 120,302.48$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 541,310.73$     

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 32,478.64$       
4% Rate of Return on Investment of Unspent Funds 10,826.21$      

Net Interest 21,652.43$       

TOTAL CAPITAL COST 562,963.15$     

OPERATION & MAINTENANCE COSTS 23,215.34$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
250 100 70% 1 0.09 2,372.53$         

TOTAL ANNUALIZED COST 66,458.99$       
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 726.69$            

C-340



C
o

n
se

rv
at

io
n

 W
o

rk
sh

ee
t

T
ab

le
 C

4.
77

 -
 C

o
st

-S
av

in
g

s 
A

n
al

ys
is

 f
o

r 
R

eg
io

n
 D

 -
 C

it
y 

o
f 

V
an

P
op

ul
at

io
n

3,
53

7
   

   
   

   
 

S
F

 P
op

ul
at

io
n

3,
53

7
   

   
   

   
 

M
F

 P
op

ul
at

io
n

-
   

   
   

   
   

  

In
st

it
ut

io
na

l P
op

ul
at

io
n

-
   

   
   

   
   

  

S
F

 U
ni

ts
1,

41
5

   
   

   
   

 

M
F

 U
ni

ts
-

   
   

   
   

   
  

A
ve

ra
ge

 Y
ea

rl
y 

R
ai

nf
al

l (
in

ch
es

)
43

.0
   

   
   

   
   

S
F

 H
ou

se
ho

ld
 S

iz
e

2.
50

   
   

   
   

   

M
F

 H
ou

sh
ol

d 
S

iz
e 

-
   

   
   

   
   

  

N
o.

 o
f 

B
at

hr
oo

m
s 

pe
r 

S
F

 H
ou

se
2.

0

N
o.

 o
f 

B
at

hr
oo

m
s 

pe
r 

M
F

 U
ni

t
-

   
   

   
   

   
  

 
 

N
o 

of
 I

rr
ig

at
io

n 
M

on
th

s
6

   
   

   
   

   
   

  

%
 o

f 
H

ig
h 

U
se

 S
F

 c
us

to
m

er
s

10
%

N
o.

 o
f 

M
F

 U
ni

ts
 p

er
 W

as
he

r
-

   
   

   
   

   
  

N
o.

 o
f 

M
F

 U
ni

ts
 p

er
 C

om
pl

ex
-

   
   

   
   

   
  

 

S
av

in
g

s 
p

er
 

S
av

in
g

s 
p

er
 

N
o

. o
f 

S
av

in
g

s 
p

er
 

C
u

rr
en

t
P

o
te

n
ti

al
N

u
m

b
er

 o
f

P
o

te
n

ti
al

P
o

te
n

ti
al

P
ro

g
ra

m
 

T
o

ta
l

C
o

st
 p

er
 

S
ta

n
d

ar
d

 D
el

iv
er

y 
 

R
es

id
en

ti
al

 
L

iv
in

g
 U

n
it

M
ea

su
re

s 
/

M
ea

su
re

P
en

et
ra

ti
o

n
P

en
et

ra
ti

o
n

P
ro

p
o

se
d

 
S

av
in

g
s 

fo
r

S
av

in
g

s 
fo

r 
C

o
st

s
P

ro
g

ra
m

A
F

 o
f 

D
es

cr
ip

ti
o

n

 C
ap

it
a

(g
p

d
)

L
iv

in
g

 U
n

it
 (

g
p

d
)

R
at

e
R

at
e

M
ea

su
re

s
th

e 
R

eg
io

n
th

e 
R

eg
io

n
p

er
 M

ea
su

re
C

o
st

s
W

at
er

 S
av

ed

(g
p

d
)

(g
p

d
)

(a
cr

e-
ft

/y
r)

 
(A

m
o

rt
iz

ed
)

R
es

id
en

ti
al

 
1

2
3

4
5

6
7

8
9

10
11

12
13

S
F

 T
oi

le
t R

et
ro

fit
10

.5
26

.3
2.

0
13

.1
10

%
50

%
-

   
   

   
  

-
   

   
   

   
  

-
   

   
   

   
-

$ 
   

   
  

-
$ 

   
   

   
   

   
   

 
-

$ 
   

   
fr

ee
 o

r 
re

ba
te

S
F

 S
ho

w
er

he
ad

s 
an

d 
A

er
at

or
s

5.
5

13
.8

2.
0

6.
9

10
%

50
%

-
   

   
   

  
-

   
   

   
   

  
-

   
   

   
   

-
$ 

   
   

  
-

$ 
   

   
   

   
   

   
 

-
$ 

   
   

ki
ts

 p
ic

ke
d 

up
 b

y 
cu

st
om

er

S
F

 C
lo

th
es

 W
as

he
r 

R
eb

at
e

5.
6

14
.0

1.
0

14
.0

0%
90

%
1,

27
3

   
   

 
17

,8
26

   
   

   
19

.9
7

   
   

  
12

0
$ 

   
   

 
15

2,
79

8
$ 

   
   

   
   

81
5

$ 
   

  
re

ba
te

 fr
om

 w
at

er
 u

til
ity

 o
nl

y

S
F

 Ir
rig

at
io

n 
A

ud
it-

H
ig

h 
U

se
r

20
.0

50
.0

1.
0

50
.0

1%
5%

57
   

   
   

   
2,

83
0

   
   

   
  

3.
17

   
   

   
 

70
$ 

   
   

   
3,

96
1

$ 
   

   
   

   
   

 
45

9
$ 

   
  

st
af

f

S
F

 R
ai

nw
at

er
 H

ar
ve

st
in

g
18

.9
47

.3
1.

0
47

.3
0%

5%
71

   
   

   
   

3,
34

7
   

   
   

  
3.

75
   

   
   

 
25

0
$ 

   
   

 
17

,6
85

$ 
   

   
   

   
  

45
4

$ 
   

  
re

ba
te

  

S
F

 R
ai

n 
B

ar
re

ls
2.

0
5.

1
1.

0
5.

1
0%

30
%

42
4

   
   

   
 

2,
17

4
   

   
   

  
2.

44
   

   
   

 
45

$ 
   

   
   

19
,1

00
$ 

   
   

   
   

  
75

6
$ 

   
  

re
ba

te
 o

r 
di

st
rib

ut
io

n

M
F

 T
oi

le
t R

et
ro

fit

M
F

 S
ho

w
er

he
ad

s 
an

d 
A

er
at

or
s

M
F

 C
lo

th
es

 W
as

he
r 

R
eb

at
e

M
F

 Ir
rig

at
io

n 
A

ud
it

M
F

 R
ai

nw
at

er
 H

ar
ve

st
in

g

26
,1

77
   

   
   

29
   

   
   

   
 

19
3,

54
5

$ 
   

   
   

   
72

5.
22

$ 

C
o

m
m

er
ci

al
 

 
 

 

C
om

m
er

ci
al

 T
oi

le
t R

et
ro

fit

C
oi

n-
O

pe
ra

te
d 

C
lo

th
es

 W
as

he
r 

R
eb

at
e

Ir
rig

at
io

n 
A

ud
it

C
om

m
er

ci
al

 G
en

er
al

 R
eb

at
e

C
om

m
er

ci
al

 R
ai

nw
at

er
 H

ar
ve

st
in

g

R
eg

io
n

al
 D

at
a

  F
o

r 
P

ar
ti

ci
p

at
in

g
 C

u
st

o
m

er
s

N
o

te
s:

  
S

F
=

si
ng

le
-f

am
ily

, M
F

=
m

ul
ti-

fa
m

ily
C

ol
um

n 
1 

- 
sa

vi
ng

s 
pe

r 
pe

rs
on

 in
 g

al
lo

ns
 p

er
 d

ay
 

   
   

   
   

   
   

(F
or

 S
F

 a
nd

 M
F

 T
oi

le
t R

et
ro

fit
s,

 S
ho

w
er

s 
an

d 
A

er
at

or
s 

an
d 

S
F

 C
lo

th
es

 W
as

he
rs

 s
ee

 S
ec

tio
n 

2.
  F

or
 o

th
er

 m
ea

su
re

s,
 C

ol
um

n 
1 

is
 c

al
cu

la
te

d 
by

 d
iv

id
in

g 
C

ol
um

n 
4 

by
 th

e 
S

F
 

ho
us

eh
ol

d 
si

ze
 o

r 
th

e 
M

F
 p

op
ul

at
io

n 
us

in
g 

th
e 

m
ea

su
re

.)
C

ol
um

n 
2 

- 
sa

vi
ng

s 
pe

r 
ho

us
in

g 
un

it 
in

 g
al

lo
ns

 p
er

 d
ay

 
   

   
   

   
   

   
(C

ol
um

n 
3 

x 
C

ol
um

n 
4,

 w
ith

 th
e 

ex
ce

pt
io

n 
of

 M
F

 Ir
rig

at
io

n 
A

ud
its

 a
nd

 M
F

 R
ai

nw
at

er
 H

ar
ve

st
in

g,
 w

hi
ch

 a
re

 c
al

cu
la

te
d 

by
 m

ul
tip

ly
in

g 
C

ol
um

n 
1 

x 
M

F
 h

ou
se

ho
ld

 s
iz

e.
)

C
ol

um
n 

3 
- 

th
e 

nu
m

be
r 

of
 m

ea
su

re
s 

ne
ed

ed
 fo

r 
ea

ch
 li

vi
ng

 u
ni

t
C

ol
um

n 
4 

- 
ga

llo
ns

 s
av

ed
 p

er
 d

ay
 fo

r 
ea

ch
 m

ea
su

re
 (

se
e 

S
ec

tio
n 

2)
C

ol
um

n 
5-

 th
e 

pe
rc

en
t o

f c
us

to
m

er
s 

th
at

 h
av

e 
al

re
ad

y 
im

pl
em

en
te

d 
th

is
 m

ea
su

re
C

ol
um

n 
6-

 th
e 

po
te

nt
ia

l n
um

be
r 

of
 c

us
to

m
er

s 
w

ho
 c

ou
ld

 b
e 

ex
pe

ct
ed

 to
 im

pl
em

en
t t

he
 p

ro
gr

am
 w

ith
 s

ub
st

an
tia

l m
ar

ke
tin

g 
an

d 
ou

tr
e

ac
h

C
ol

um
n 

7-
 e

st
im

at
ed

 n
um

be
r 

of
 m

ea
su

re
s 

[(
co

lu
m

n 
6-

 c
ol

um
n 

5)
*n

um
be

r 
of

 M
F

 o
r 

S
F

 u
ni

ts
]

C
ol

um
n 

8-
 p

ot
en

tia
l s

av
in

gs
 fo

r 
th

e 
re

gi
on

 in
 g

al
lo

ns
 e

r 
da

y 
(c

ol
um

n 
4 

x 
co

lu
m

n 
7)

C
ol

um
n 

9-
 p

ot
en

tia
l s

av
in

gs
 fo

r 
th

e 
re

gi
on

 in
 a

cr
e-

fe
et

 [(
co

lu
m

n 
8*

36
5)

/3
25

85
1]

C
ol

um
n 

10
 -

 p
ro

gr
am

 c
os

ts
 in

cl
ud

in
g 

re
ba

te
s,

 s
ta

ff 
tim

e 
an

d 
m

ar
ke

tin
g 

(s
ee

 S
ec

tio
n 

2)
C

ol
um

n 
11

- 
to

ta
l p

ro
gr

am
 c

os
t (

co
lu

m
n 

7 
x 

co
lu

m
n 

10
)

C
ol

um
n 

12
 -

 c
os

t p
er

 a
cr

e 
fo

ot
 o

f w
at

er
 s

av
ed

 e
ac

h 
ye

ar
 [(

co
lu

m
n 

5 
x 

32
5,

85
1 

ga
llo

ns
/A

F
) 

/ (
co

lu
m

n 
4 

x 
36

5 
da

ys
)]

 )
 a

m
ot

iz
ed

 a
t 

5%
 in

te
re

st
 o

ve
r 

th
e 

lif
e 

of
 th

e 
m

ea
su

re
C

ol
um

n 
13

 -
 d

el
iv

er
y 

op
tio

n(
s)

 fo
r 

w
hi

ch
 c

os
ts

 a
re

 e
st

im
at

ed

* 
S

ee
 S

ec
tio

ns
 2

 a
nd

 3
 fo

r 
ad

di
tio

na
l i

nf
or

m
at

io
n 

on
 c

al
cu

la
tio

ns
 a

nd
 a

ss
um

pt
io

ns

C-341



C-342



C-343



Table C4.78 - Groundwater Worksheet
Corinth WSC
Van Zandt County
County Other category

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

1 500 50 27 440.00$          220,000.00$    2,200.00$      222,200.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
2,600           4 2.93$                   30,472.00$    1,066.52$       31,538.52$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -          0.73$              -$                 -$              -$                 

Total Construction Cost 253,738.52$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 76,121.56$       
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 349,860.08$     

INTEREST DURING CONSTRUCTION(IDC) 6% Annual Interest on Total Borrowed Funds 20,991.60$       
4% Rate of Return on Investment of Unspent Funds 6,997.20$        

Net Interest 13,994.40$       

TOTAL CAPITAL COST 363,854.48$     

OPERATION & MAINTENANCE COSTS 4,643.07$         
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
50 100 70% 1 0.09 474.51$            

TOTAL ANNUALIZED COST 31,533.41$       
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 1,751.86$         
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Table C4.79 - Groundwater Worksheet
Crooked Creek WSC
Van Zandt County

Water Well Development

CAPITAL COST

Construction
Well

No of wells Depth
Yield per 

well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

1 350 110 59 440.00$          154,000.00$    1,540.00$      155,540.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
2,600           4 2.93$         30,472.00$    1,066.52$       31,538.52$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -          0.73$              -$                 -$              -$                 

Total Construction Cost 187,078.52$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 56,123.56$       
ENVIRONMENTAL (LUMP SUM) 20,000.00$       

Total Borrowed Funds 263,202.08$     

INTEREST DURING CONSTRUCTION6% Annual Interest on Total Borrowed Funds 15,792.12$       
4% Rate of Return on Investment of Unspent Funds 5,264.04$         

Net Interest 10,528.08$       

TOTAL CAPITAL COST 273,730.16$     

OPERATION & MAINTENANCE COSTS 10,214.75$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
110 100 70% 1 0.09 1,043.91$         

TOTAL ANNUALIZED COST 31,131.47$       
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 431.09$            
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Table C4.81 - Groundwater Worksheet
Edom WSC
Van Zandt County

Water well Development:

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

2 600 80 86 440.00$          528,000.00$    5,280.00$      533,280.00$     

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
5,000           6 2.93$                     87,900.00$    3,076.50$       90,976.50$       

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -          0.73$              -$                 -$              -$                 

Total Construction Cost 624,256.50$     
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 187,276.95$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 831,533.45$     

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 49,892.01$       
4% Rate of Return on Investment of Unspent Funds 16,630.67$      

Net Interest 33,261.34$       

TOTAL CAPITAL COST 864,794.79$     

OPERATION & MAINTENANCE COSTS 14,857.82$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
80 100 70% 2 0.09 1,518.42$         

TOTAL ANNUALIZED COST 79,160.33$       
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 833.17$            
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Table C4.83 - Groundwater Worksheet
Fruitvale WSC
Van Zandt County
County Other category

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

7 500 80 301 440.00$          1,540,000.00$ 15,400.00$    1,555,400.00$  

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
17,500         6 2.93$                    307,650.00$  10,767.75$     318,417.75$     

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -          0.73$              -$                 -$              -$                 

Total Construction Cost 1,873,817.75$  
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 562,145.33$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 2,455,963.08$  

INTEREST DURING CONSTRUCTION(IDC): 6% Annual Interest on Total Borrowed Funds 147,357.78$     
4% Rate of Return on Investment of Unspent Funds 49,119.26$      

Net Interest 98,238.52$       

TOTAL CAPITAL COST 2,554,201.60$  

OPERATION & MAINTENANCE COSTS 52,002.35$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
80 150 70% 7 0.09 7,971.69$         

TOTAL ANNUALIZED COST 245,409.08$     
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 1,014.56$         
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Table C4.84 - Groundwater Worksheet
Little Hope-Moore WSC
Van Zandt County

CAPITAL COST

Construction
Well

No of wells Depth Yield per well Total Yield Unit Cost / VF
Well subtotal 

const cost
Land & 

easements Subtotal
(ft) (gpm) (AF) (1%)

5 500 70 188 440.00$          1,100,000.00$ 11,000.00$    1,111,000.00$  

Raw Water Main
Length Diam Unit Cost Land & Easements

(ft) (in) ($ / in / ft) Total Cost (3.5%) Subtotal
12,500         6 2.93$                   219,750.00$  7,691.25$       227,441.25$     

Storage
No of Tanks Size-Gals Cost  per gallon (1%) Subtotal

-               -          0.73$              -$                 -$              -$                 

Total Construction Cost 1,338,441.25$  
Construction Duration ($0 to $3M =1YR, $3M to $5M = 1.5YRS, >5M=2YRS) 1.0

Other Capital Costs
ADMINISTRATION, ENGINEERING, LEGAL, CONTINGENCIES (30%) 401,532.38$     
ENVIRONMENTAL (LUMP SUM) 20,000.00$      

Total Borrowed Funds 1,759,973.63$  

INTEREST DURING CONSTRUCTION(IDC) 6% Annual Interest on Total Borrowed Funds 105,598.42$     
4% Rate of Return on Investment of Unspent Funds 35,199.47$      

Net Interest 70,398.95$       

TOTAL CAPITAL COST 1,830,372.57$  

OPERATION & MAINTENANCE COSTS 32,501.47$       
(Yield (AF/yr) * 325,851 * $ 0.53/ 1,000)

POWER COST GPM Head (ft) Efficiency No. of Wells $/kWh
70 150 70% 5 0.09 4,982.31$         

TOTAL ANNUALIZED COST 170,368.82$     
(O & M Cost + Power Cost+ (Total Capital Cost* debt service factor (30 yrs @ 6%))

WUG Total WMS Cost Per Acre-Foot 919.70$            

NOTE: O&M costs include $0.06/1000 to sequester iron
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January 14, 2010 
 
Mr. Reeves Hayter, P.E. 
Hayter Engineering, Inc. 
 
 
Re:  Northeast Texas Regional Water Plan 
 City of Canton Proposed Strategy 
 
Dear Mr. Hayter: 
 
As requested, below is suggested language for inclusion in Chapter 4, Section 4.8(t), page 
4-88. 
 

Description / Discussion of Needs: 
Please add: 
 

“The population projections do not take into account the additional water 
demand resulting from the monthly First Monday Trades Days.  
Depending on the month or season, this recurring event brings 200,000 to 
400,000 visitors to the City for four consecutive days each month.  Many 
of these visitors stay overnight.” 
 

Recommendations: 
Please amend as follows: 

 
The recommended strategy for…2060 “is with surface water from a 
proposed reservoir on Grand Saline Creek.  The City of Canton has 
provided to Region D resolutions from three other cities in Van Zandt 
County supporting the reservoir project.  This show of support indicates 
that a regional surface water reservoir could possibly replace the ground 
water strategies for other Van Zandt County public water supplies with 
projected deficits.  However, due to the time typically required to obtain 
the necessary permits to impound surface water, the City plans to 
construct one or two additional wells in the interim to meet increasing 
demands due to population growth and the First Monday influence.” 
 

 
Sincerely, 
 
 
 
Gary L. Burton, III, P.E. 
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SITE COMPARISON 

Parameter Mill 

Creek 

Grand Saline Creek 

Miles of Road Affected  0.6 1.4 

Oil / Gas Wells in Footprint  4 

(Abandoned) 

3 

(Abandoned) 

Pipelines (Feet)  8,742 3,264 

Water Systems  1 2 

Transmission Lines (Feet)  0 11,747 

Drainage Area (Square 

Miles)  

41.7 – 8.9 = 

32.8 

29.7 

Surface Area (Acres)  1,460 1,644 

Depth (Feet)  32 30 

Yield in Drought (MGD)  5.7 5.2 

Number of Parcels Affected  75 104 

Number of Property Owners  50 75 

Total Acreage Affected 5,414 4,081 

Total Appraised Value $14.6 Million $14.0 Million 

Appraised Value (Per Acre)  $2,704 $3,426 
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