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Summary Report 
 

Updated Evaluations of Cedar Ridge Reservoir 
and Possum Kingdom Lake 

Water Supply Options 

 

1.0 Background on 2008 and 2009 Activities 

In the spring of 2008, the City of Abilene (City) received a report entitled “Evaluation of 

Cedar Ridge Reservoir and Possum Kingdom Lake Water Supply Options for City of Abilene” 

(2008 report) prepared by HDR Engineering, Inc (HDR) and Enprotec/Hibbs & Todd, Inc. 

(eHT). The 2008 report recommended the City pursue the permitting and development of the 

Cedar Ridge Reservoir project to meet future water demands as it was the preferred option 

considering the total quantity of water supply provided and the unit cost of the supply (dollars 

per acre-foot). On June 26, 2008 the City passed Resolution No. 24-2008 (June resolution) to 

pursue, for permitting purposes, the evaluation and investigation of Cedar Ridge Reservoir as 

the recommended water management strategy to meet future water supply needs.  

Subsequent to the June resolution, a geotechnical investigation1 determined that gypsum, 

a soluble mineral, was present at the dam site identified in the 2008 report (original dam site) and 

that gypsum would be in direct contact with the reservoir water. The presence of gypsum at the 

original dam site effectively prevents the construction of a dam and reservoir at that site.  This 

unexpected discovery resulted in the development of a 2009 Regional Geologic Study2 (2009 

geologic study) of alternative dam sites. The 2009 geologic study recommended that an alternate 

dam site located approximately 19 river miles upstream of the original dam site be investigated.  

This alternative dam site (new dam site) is shown in Figure 1 along with the location of the 

original dam site.   

 

                                                 
1 Fugro Consultants, Inc., “Phase 1 Geotechnical Investigations – Cedar Ridge Reservoir, Throckmorton County, 
Texas,” dated February 2009. 
2 Fugro Consultants, Inc., “Regional Geologic Study – Cedar Ridge Reservoir Alternative Dam Sites, Haskell, 
Shackelford, and Throckmorton Counties,” dated September 2009. 
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Figure 1.  Cedar Ridge Reservoir (Original and New Dam Sites) 
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During the summer of 2009, a geotechnical investigation3 was performed at the new dam 

site, which determined that this dam site was suitable for the construction of a dam and 

reservoir, as gypsum layers are sufficiently deep so as to not be in direct contact with the 

reservoir water. At the new dam site, the reservoir water will be separated from the gypsum by 

sufficiently thick layers of low permeability shale and limestone, which will serve to protect the 

integrity of the reservoir. 

At the new dam site, Cedar Ridge Reservoir can be developed with a conservation pool 

elevation of 1,489 feet above mean sea level (ft-msl) which is 59 feet higher in elevation than the 

conservation pool elevation of the original dam site. The 1489 ft-msl level was selected to 

maximize the conservation capacity while minimizing increases in flood levels at the upper end 

of the reservoir near the City of Lueders. At the 1489 ft-msl conservation level, the reservoir will 

have a maximum depth of 130 feet and a surface area of 6,635 acres (as compared to 6,190 acres 

for the original dam site). The conservation pool will have a capacity of 227,127 acre-feet (as 

compared to 310,383 acre-feet for the original dam site). Cedar Ridge Reservoir impounded by 

the new dam site has an average depth of 34 feet, which is more than 1.5 times that of Hubbard 

Creek Reservoir (HCR) and over twice that of Fort Phantom Hill Reservoir (FPH), making it an 

efficient reservoir with respect to minimizing losses to evaporation.  While the conservation 

storage capacity at the new dam site is 73 percent of the conservation storage at the original dam 

site, the initial 1-year safe yield of the project (as discussed in a subsequent section) is 78 percent 

of the original dam site.  

2.0 New Drought of Record and Updated Yield Estimates 

From 1993 through 2006, the region of Texas near Abilene experienced serious drought 

conditions. Streamflows in the Clear Fork of the Brazos River (Clear Fork) during this 14-year 

period were only 82 percent of the cumulative 14-year flows that occurred during the previous 

drought of record which occurred from 1943 through 1956.  Cumulative streamflows for both 

droughts are shown on Figure 2. This recent drought is the new drought of record. Reservoir 

yield analyses performed for this report consider both the 1940/50’s and recent drought periods.  

Yield analyses for Cedar Ridge Reservoir using the new dam site were performed for 

three reservoir operating scenarios. These included the firm yield, the 1-year safe yield and the  

                                                 
3 Fugro Consultants, Inc., “Preliminary Geotechnical Investigation — Cedar Ridge Reservoir Alternative Dam Site, 
Throckmorton County, Texas,” dated November 2009. 
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2-year safe yield. Firm yield is defined as the amount of water that could be diverted from the 

reservoir every year of the simulation period (January 1940 to June 2008 in this case) with the 

minimum volume of water remaining in storage during the worst month equal to zero. The safe 

yield of a reservoir is defined as the amount of water that could be diverted from the reservoir 

every year of the simulation period with the minimum volume of water in storage during the 

worst month equal to the annual diversion amount. For example, if a reservoir has a 1-year safe 

yield of 10,000 acre-feet per year (acft/yr), then the amount of water remaining in storage in the 

worst month would be 10,000 acre-feet (acft). If the 2-year safe yield of a reservoir is 10,000 

acft/yr then the amount of water remaining in storage in the worst month would be 20,000 acft. 

Each of these progressively higher minimum storage volumes provides for a greater degree of 

security from running out of water in the event a future drought occurs which is worse than the 

previous drought of record.  

 

Figure 2.  Comparison of Cumulative Drought Streamflows for 
Clear Fork of Brazos River at Nugent 

 

The updated yields of Cedar Ridge Reservoir are summarized in Table 1. The initial firm 

yield of the reservoir is 29,380 acft/yr, the initial 1-year safe 25,180 acft/yr, and the initial 2-year 

safe yield is 22,220 acft/yr. 
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Table 1. 
Summary of Yields for Cedar Ridge Reservoir 

(New Dam Site) 

Yield Scenario 
Initial Yield1 

(acft/yr) 

Estimated Yield  
after 50-years of  

Sediment1,2  
(acft/yr) 

Firm Yield 29,380 28,680 

1-Year Safe Yield 25,180 24,480 

2-Year Safe Yield 22,220 21,520 

1Based on the 2005 and 2007 agreements with BRA, Clear Fork 
scalping to FPH and no return flows. 

2Estimated based on 700 acft/yr reduction of initial firm yield. 

 

The effects of adding Abilene’s return flows and 50 years of sediment to the reservoir can 

be estimated based on the findings of the 2008 report. The 2008 report indicated that when the 

City’s recent volume of return flows are made available to Cedar Ridge, the 1-year safe yield of 

the reservoir is increased by 5,550 acft/y and the 2-year safe yield by 4,850 acft/yr. The 2008 

report determined that when a 50-year estimate of sediment is included, yields are reduced by as 

much as 700 acft/yr depending on the volume of return flows. Therefore, reservoir yields using 

the new dam site after 50 years of sedimentation are estimated to all be reduced by 700 acft/yr as 

shown in Table 1.  

Figure 3 demonstrates how the reservoir would perform during a repeat of hydrologic 

conditions which occurred for the 1940 to 2008 timeframe. Figure 3 compares reservoir time 

series elevation traces for the three yield scenarios and shows how the recent drought is more 

severe than the previous drought. Figure 4 compares reservoir elevation on a frequency basis for 

the same timeframe and shows that the reservoir will be above elevation 1,469 ft-msl (or 20 feet 

below its full conservation level of 1,489 ft-msl) about 70 percent of the time.   

3.0 Cedar Ridge Reservoir Site Designated as Unique 

As part of the Senate Bill 1 statewide water planning process, the 2006 Brazos G 

Regional Water Plan (2006 plan) and the 2007 State Water Plan both included Cedar Ridge 

Reservoir as a recommended water management strategy for the Abilene region to meet future  
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Figure 3.  Comparison of Reservoir Levels for Cedar Ridge (New  Dam Site) 
 (1940 – 2008) 

 

Figure 4. Percent of Time Using New Dam Site Cedar Ridge Reservoir Levels are 
Exceeded (1940 – 2008) 
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water demands. Additionally, during the 2007 Texas legislative session, the Legislature 

designated 19 sites that were previously included in the 2007 State Water Plan, including 

Cedar Ridge Reservoir, as unique for the construction of reservoirs.  

4.0 Use of 2-year Safe Yield Approved by TWDB and Brazos G Planning Group 

As part of the Senate Bill 1 statewide water planning process and at the request of the 

City of Abilene, in August and September of 2009, respectively, the Brazos G Regional Water 

Planning Group and the Texas Water Development Board (TWDB) approved the use of a 2-year 

safe yield for water supply planning purposes for the Abilene region. Previously 1-year safe 

yields were used to evaluate reservoir yields for the region. However, with the recent drought 

being worse than the 1950’s drought and the unknown impacts of future climate and watershed 

changes, using the more conservative 2-year safe yield criteria provides the Abilene region with 

an appropriate safety factor for planning purposes in the event a worse drought occurs. For 

comparison purposes, this report evaluates the use of both 1- and 2-year safe yields. 

5.0 2005 and 2007 Interlocal Agreements Between the City, WCTMWD, and 
Brazos River Authority Significantly Enhance Region’s Water Supplies 

In 2005 and 2007, the City of Abilene entered into several interlocal agreements 

(“2005/2007 agreements” or “agreements”) with the West Central Texas Municipal Water 

District (WCTMWD or District) and Brazos River Authority (BRA) regarding their respective 

water rights. These agreements effectively removed future obligations of the City and District to 

pass streamflow occurring at their respective water right locations to Possum Kingdom Lake.  

The 2005/2007 agreements also apply to the City’s existing and future return flows and to 

the Cedar Ridge Reservoir project. The agreements include provisions that resulted in the safe 

yields of Cedar Ridge Reservoir increasing by about 50 percent.  This increase in yield occurs as 

a result of inflows to Cedar Ridge Reservoir not having to be released to Possum Kingdom Lake 

which is a senior water right in exchange for an annual payment to BRA.  Additionally, these 

agreements included an option for the City and/or District to purchase up to 20,000 acft/yr from 

BRA for diversion from Possum Kingdom Lake (PK) for future water supply purposes.  The 

20,000 acft/yr of high salinity raw PK water could supply about 14,800 acft/yr of potable water 

after consideration of the brine reject produced in the treatment process. 
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6.0 Population and Water Demand Projections (TWDB/Brazos G Estimates) 

As part of the Senate Bill 1 water planning process, the Texas Water Development Board 

(TWDB) has compiled historical population data for the City of Abilene, and has developed 

projections of future population through the year 2060 for the City, and for Taylor and Jones 

Counties (TWDB population projections).  The TWDB population projections and the associated 

water demand projections were utilized by the Brazos G Regional Water Planning Group 

(Brazos G) to develop the 2006 Brazos G Regional Water Plan (2006 plan).  Figure 5 presents 

these historical and projected population estimates as utilized by Brazos G for the 2006 plan.  

The TWDB population projections are based on demographic data and migration rates for the 

area which occurred between 1990 and 2000.  The underlying assumption is that future 

migration patterns will occur at half the rate of the 1990’s. 

As illustrated in Figure 5, the TWDB projects little overall growth for the City and 

counties in the region, and actually projects population declines after 2040.  This pattern is 

exhibited by many of the smaller West Texas communities. However, larger communities like 

Abilene could see a reversal in this trend as corporations consider relocating operations outside 

of the larger metropolitan areas to avoid rising property taxes, air quality concerns, and 

congestion. Cities such as Abilene that are situated along major transportation corridors are 

likely candidates to attract new industry.  This realistic future scenario is addressed as a part of 

this study. 

Water demands for the City of Abilene as developed by Brazos G for years 2000, 2030, 

and 2060 were updated for the 2008 report and are shown in Table 2.  These water demands 

include contract sales to surrounding communities, water utilities and industry. These projections 

assume that the City will continue to provide the majority of manufacturing water in Taylor 

County and steam-electric supply in Jones County.  

Municipal water demands for Abilene are calculated by the TWDB using the projected 

populations and projected per capita water use.  The per capita water use is an accumulation of 

the total raw water pumped by the City, less wholesale contract use, divided by population (this 

calculation was completed using year 2000 data to develop a base per capita water use).  The per 

capita water use estimates and population projections for Abilene are also shown in Table 2 and 
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Figure 5.  Brazos G Population of Abilene, and  
Jones and Taylor Counties 

Table 2. 
Updated Brazos G Projected Water Demands for Abilene 

  2000 2030 2060 

Abilene 

Brazos G Projected Populations for Abilene 115,926 132,820 126,835 

Brazos G Projected Per Capita Water Demands  
(gallons per person per day) 

1681 158 154 

Brazos G Municipal Demands for Abilene (all values in 
acft/yr) 

21,816 23,507 21,879 

Current Water Supply Contracts2 (all values in acft/yr)    

Blair Water Supply Corp. (Taylor County-Other) 77 77 77 

City of Baird 77 77 77 

City of Clyde 307 307 307 

City of Lawn 77 77 77 

City of Merkel 353 353 353 

City of Tye 184 184 184 

Eula WSC (Callahan County-Other) 61 61 61 

Hamby Water Supply Corp. (Taylor County-Other) 307 307 307 

Hawley WSC 307 307 307 

Potosi Water Supply Corp. 307 307 307 

Steamboat Mountain WSC 307 307 307 

Sun Water Supply Corp. (Taylor County-Other) 230 230 230 

View-Caps Water Supply Corp. (Taylor County-Other) 199 199 199 

Contracts for Steam-Electric  11,837 11,837 11,837 

Total Contracts 14,630 14,630 14,630 

Other Brazos G Demands    

Manufacturing (Taylor County) 789 1,177 1,462

Steam-Electric (Jones County) 1,510 1,170 1,935

Total Other Brazos G Demands 2,299 2,347 3,397 

Total Demands 38,745 40,484 39,906 
1Estimated from City-provided data. 
2Revised from Brazos G based on updated information provided by Abilene. 
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show that per capita water use in 2000 was 168 gallons per person per day and is projected to 

drop to 158 and 154 gallons per person per day by 2030 and 2060, respectively. As estimated by 

the TWDB and the Brazos G Planning Group for the 2006 plan, and updated for the 2008 report, 

water demands in Abilene are projected to increase from 38,745 acft/yr in 2000 to 39,906 acft/yr 

in 2060. 

7.0 Alternative Population Projections for Abilene 

The TWDB estimates of growth for the Abilene region are conservative and do not 

consider factors which could significantly affect the region’s future water demands. Therefore, 

an alternative method for projecting Abilene’s population was developed for the 2008 report. 

This alternative methodology uses growth patterns for a recent 30-year period.  Between 1970 

and 2000, Abilene experienced a very consistent growth rate, adding 876 persons per year on 

average, based on decadal census data as shown in Table 3. 

Table 3. 
Recent Historical Growth in Abilene 

Census 
Year Population Change 

Growth 
Rate 

(Persons/yr)

1970 89,653 — — 

1980 98,315 8,662 866 

1990 106,654 8,339 834 

2000 115,926 9,272 927 

Average 876 

A straight-line extension of Abilene’s population beginning with the City’s year 2006 

estimated population of 121,1834 and assuming a constant growth of 876 persons per year results 

in the projection shown in Figure 6. This figure compares population projections developed 

using this alternative method with TWDB population projections. This alternative projection 

methodology provides a more realistic population projection for the City.  Population estimates 

using this alternative method are shown in Table 4 and compared to the TWDB estimates.  The 

alternative method has an additional 9,387 people in 2030 and an additional 41,652 in 2060 for 

the City of Abilene. 

                                                 
4 Source:  Texas State Data Center 
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Figure 6. Historical, Alternative, and TWDB/Brazos G  
Population Projections for Abilene 

 

Table 4. 
Comparison of TWDB and Alternative Estimates of  

Future Population for the City of Abilene 

Year 

Population Estimates 

Percent 
Difference 

TWDB/ 
Brazos G Alternative Difference

2000 115,926 115,926 0 0 

2030 132,820 142,207 9,387 +7.1 

2060 126,835 168,487 41,652 +32.8 

 

8.0 Alternative Water Demand Projections for Abilene 

The alternative population projections prepared for the 2008 report result in additional 

municipal water demands for Abilene as compared to the demands in the 2006 Brazos G plan.  

The additional population increases the City’s municipal demands by 1,677 acft/yr in 2030 and 

by 7,254 acft/yr in 2060 above the updated TWDB/Brazos G projections as shown in Table 5. 
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Table 5.  
Alternative Water Demands for the City of Abilene (acft/yr) 

Year 

Updated 
Brazos G 
Demands1 

Additional 
Abilene 

Municipal 
Demand2 

Sweetwater 
Needs3 

Nolan 
County 
Steam-

Electric3 

Fisher 
County 
Man.3 

Automobile 
Man.4 

Other 
Man.4 Total 

2000 38,745 0 0 0 0 0 0 38,745

2010 39,748 15 1,969 0 86 560 400 42,778

2020 40,197 587 2,022 700 114 560 400 44,580

2030 40,484 1,677 2,026 700 137 560 400 45,984

2040 40,457 3,059 1,969 1,100 164 560 400 47,709

2050 40,195 5,013 1,835 1,500 188 560 400 49,691

2060 39,906 7,254 1,693 2,000 212 560 400 52,025

Notes: 
1Total of Abilene Municipal, Jones County Steam-Electric, and Taylor County Manufacturing demands, as presented 
in the 2006 Brazos G Regional Water Plan and updated by Abilene to reflect current contracts (refer to Table 2). 
2Municipal demands based on alternative population projections in excess of those used in the 2006 Brazos G 
Regional Water Plan for Abilene (refer to Table 4). 
3Demands identified to be met by water management strategies for the City of Sweetwater, as presented in the 2006 
Brazos G Regional Water Plan. 
4Quantities to be held in reserve in anticipation of additional manufacturing demands. 

 

Additionally, the City is a regional supplier of water, and as such is a realistic 

provider to meet future water needs outside of Jones and Taylor Counties. Brazos G considers 

Abilene to be an alternative source of supply to meet the future needs for the City of 

Sweetwater, if water supply strategies identified for Sweetwater are ultimately not capable of 

providing the necessary supplies. These future demands are shown in Table 5 and include not 

only municipal needs within Sweetwater of up to 2,026 acft/yr, but also Steam-Electric demands 

in Nolan County and Manufacturing demands in Fisher County of 2,000 acft/yr and 212 

acft/yr, respectively.5 

In addition to the future water demands that have been identified by the TWDB and 

Brazos G, it is prudent for the City to retain supply reserves to meet additional water needs 

resulting from new or expanded manufacturers or industries.  In order to estimate these reserve 

supplies, it was assumed in the 2008 report that a new manufacturing plant equivalent to an 

automobile assembly facility and a new beverage bottling plant (or expansion) would potentially 

be located in Abilene.  A typical automobile assembly facility requires about 560 acft/yr of 

                                                 
5 “2006 Brazos G Regional Water Plan,” HDR Engineering, Inc., January 2006. 



 Summary Report — Updated Evaluations of Cedar Ridge Reservoir 
HDR-201644-98093-09 and Possum Kingdom Lake Water Supply Options for the City of Abilene 

 

 13
City of Abilene 
November 2009 

supply, mostly related to painting processes.  A new or expanded bottling plant is estimated to 

require about 400 acft/yr of supply. 

In summary, the alternative water demand projections presented in Table 5 indicate that 

by 2060, water demands for Abilene could reach 52,025 acft/yr.  This represents an increase of 

13,280 acft/yr or 34 percent above the City’s year 2000 demands of 38,745 acft/yr. 

9.0 Water Demand Projections for Abilene for TWDB/Brazos G 2011 Plan 
(Pending) 

The next update to the Brazos G Regional Water Plan will be finalized in 2011 (2011 

plan). Water demand projections currently under consideration by Brazos G for use in the 2011 

plan for the Abilene Region are significantly higher than those included in the 2006 plan due 

primarily to updated estimates of Steam-Electric demands. The 2060 water demands under 

consideration for the Abilene Region by Brazos G for the 2011 plan total 60,339 acft/yr, and are 

presented in Appendix A. This is 8,314 acft/yr more than the City’s alternative 2060 demands of 

52,025 acft/yr and 20,433 acft/yr more than the 2060 estimates in the 2006 Brazos G Regional 

Water Plan of 39,906 acft/yr. In the spring of 2010, Brazos G will publish its Initially Prepared 

2011 Plan which is anticipated to include these new demand estimates. This report considers 

both the City’s alternative 2060 demands of 52,025 acft/yr and the pending Brazos G 2011 plan 

demands of 60,339 acft/yr for purposes of evaluating the Cedar Ridge Reservoir and Possum 

Kingdom water supply options. 

10.0 Summary of Water Available from Abilene’s Existing Supply Sources 

A summary of water supply available to Abilene from each of the City’s existing water 

supply sources is included in Table 6. These estimates are from the 2008 report and based 

on long-term supplies (under year 2060 sediment conditions) from Fort Phantom Hill and 

Hubbard Creek Reservoirs as well as the existing potable water production capacity of the 

Hargesheimer water treatment plant. This table shows that year 2060 supplies from existing 

sources total 39,664 acft/yr for a 1-year safe yield and 31,982 acft/yr for a 2-year safe yield. 

Traditionally, water supply planning in West Texas has been based on the 1-year safe 

yield of a reservoir. However, considering the severity and length of the recent drought and 

the uncertainties associated with future climate and watershed changes using a 2-year safe 

yield is appropriate. As an example, the initial planning for the O.H. Ivie Reservoir project 

would have needed to consider something in excess of a 2-year safe yield in order for that 
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project to have yielded assured water supplies during the current drought cycle. The results 

of the 2008 report’s safe yield analyses are summarized in Table 6, which shows the 

portions of the FPH and HCR yields and the volume of Ivie Reservoir water available to 

Abilene. The FPH yield available to Abilene is adjusted by 2,500 acft/yr to account for West 

Texas Utilities water rights. The HCR amounts available to Abilene are based on the City’s 

existing contract with the WCTMWD.  

Table 6. 
Summary of Long-Term (2060) Water Supply Volumes 

Available to Abilene from Existing Sources 
(from 2008 report) 

 Safe Yields for 2060 
Sediment Conditions 

(acft/yr) 

Source 1-year 2-year 

Fort Phantom Hill 
(Abilene Portion) 

12,6501 8,3721 

Hubbard Creek Reservoir 
(Abilene Portion) 

20,2942 16,8902 

Ivie/Hargesheimer WTP 6,7203 6,7203 

Total Supply 39,664 31,982 
1FPH safe yields are adjusted based on WTU’s right to use 
2,500 acft/yr. 

2HCR yields available to Abilene are based on City’s contract 
with WCTMWD. 

3Based on current potable plant production capacity. Future 
(2060) potable water supply is limited to 6,720 acft/yr due to 
potential for additional reduction of safe yield of Ivie. 

The Ivie Reservoir amount of 6,720 acft/yr is based on the current capacity of the 

Hargesheimer water treatment plant, rather than the City’s contract amount with the Colorado 

River Municipal Water District (CRMWD), because the City’s contract with CRMWD is for 

16.54 percent of the 1-year safe yield of the Ivie project. Originally, in 1976, the safe yield of Ivie 

Reservoir was estimated to be 90,700 acft/yr. However, over the past two decades, inflows to 

Ivie have been seriously affected by drought conditions in the watershed and the 1-year safe 

yield has been revised three times between 1976 to 2006. The most recent safe yield study for 

the Ivie Reservoir (2006, Freese and Nichols, Inc.) indicates that the 1-year safe yield of the 

project is now 65,940 acft/yr, or 72.7 percent of the original estimate. This means that during 

the recent drought, if Ivie Reservoir had been utilized at its original safe yield amount of 90,700 

acft/yr, the reservoir would have gone dry. 
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This reduction in the safe yield of Ivie Reservoir effectively limits the amount of 

raw water available to Abilene from Ivie to about 10,600 acft/yr, based on estimated year 

2060 reservoir sediment conditions. Because the water quality in Ivie Reservoir does not meet 

secondary drinking water standards, it is treated using reverse osmosis at the City’s 

Hargesheimer water treatment plant. In this treatment process, about 15 percent of the raw water 

from Ivie ends up in a waste stream (brine), which is currently disposed of in evaporation ponds 

or discharged to the City’s wastewater system. Currently, the capacity of the Hargesheimer 

water treatment plant to produce potable water is limited to 6,720 acft/yr. Because the 

continuing drought could further reduce the safe yield of the Ivie Reservoir, future use of Ivie 

water in this study is limited to the current treatment plant capacity of 6,720 acft/yr of potable 

supply. 

11.0 Comparison of Future Water Demand Projections and Existing Supply 
Sources  

A comparison of future water demands to existing water supplies is shown in 

Figure 7 and Table 7. Table 7 shows that by 2060 under the 1-year safe yield scenario, the 

City will need an additional supply of 12,361 acft/yr (or 12,400 acft/yr when rounded), and that 

under the 2-year safe yield scenario an additional supply of 20,043 acft/yr (or 20,000 acft/yr 

when rounded) is needed. Both of these additional supply requirements are based on the 

City’s alternative 2060 demand projections of 52,025 acft/yr. If the pending Brazos G 2011 plan 

demand projections for 2060 conditions of 60,339 acft/yr are accepted, then the 2060 

additional supply requirement increases to 28,357 acft/yr (or 28,400 acft/yr when rounded) as 

shown in Table 7. 

12.0 Evaluation of Water Supply Options 

Two water supply options were evaluated with respect to safe yield and updated 

costs to meet future needs. These options include: 

 Cedar Ridge Reservoir with delivery to Fort Phantom Hill Reservoir, and 

 Purchase of Possum Kingdom Lake water from the BRA with delivery to Abilene. 

For this report both options were evaluated for supplying 12,400 acft/yr to meet year 

2060 projected additional supply requirements as shown in Table 7 and Figure 8 using  
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Figure 7.  Comparison of Updated Brazos G 2006 Plan and City’s Alternative Demands 
with Existing Water Supplies 

Table 7. 
Comparison of Future Demands with 
Current Supplies for 2060 Conditions  

Existing Supply 
Based on This 

Safe Yield 

2060 Supply from 
Existing Sources 

(acft/yr) 

2060 
Demands 
(acft/yr) 

2060 
Additional Supply

Requirements 
(acft/yr) 

(Rounded Amounts) 

1-Year 39,664 52,025  
(City’s Alternative) 

12,361 (12,400) 

2-Year 31,982 52,025  
(City’s Alternative) 

20,043 (20,000) 

2-Year 31,982 60,339 (Region G 
2011 Plan Pending) 

28,357 (28,400) 
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Figure 8.  Comparison of Additional 2060 Water Supply Requirements 
 

1-year safe yields from existing sources. Cedar Ridge Reservoir was also evaluated for two other 

scenarios based on meeting year 2060 projected additional water supply requirements using  

2-year safe yields from existing sources as shown in Table 7 and Figure 8. One scenario includes 

the use of the City’s alternative 2060 demands of 52,025 acft/yr and results in a 2060 additional 

water supply requirement of about 20,000 acft/yr. The other scenario includes the use of the 

pending Brazos G 2011 plan 2060 water demands of 60,339 acft/yr and results in a 2060 

additional water supply requirement of about 28,400 acft/yr. This last scenario requires Cedar 

Ridge Reservoir to be operated on a firm yield basis as it requires the use of almost the entire 

2060 firm yield of Cedar Ridge Reservoir of 28,680 acft/yr. 

Of the two options considered, Cedar Ridge Reservoir is the only option able to meet the 

City’s 2060 water demands if future planning is based on 2-year reservoir safe yields or if the 

pending Brazos G 2011 plan water demands for the Abilene Region are eventually adopted. 
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13.0 Comparison of Water Supply and Costs for Two Options  

Total project costs, including transmission and treatment for both options, were 

updated for this study to September 2008 pricing to be consistent with the 2011 regional 

water plan costing timeframe. Total project costs are shown in Figure 9, average annual costs 

are shown in Figure 10, and unit costs of water are shown in Figure 11. 

For the Possum Kingdom option (which includes a new pipeline to deliver, on 

average, 12,400 acft/yr), total project costs increased from $166,283,000 (2008 report) to 

$175,876,000 an increase of $9,593,000 or 5.8 percent. All of this increase in cost was due to 

inflation. Total annual costs for this option increased from $20,975,000 to $21,969,000 an 

increase of $994,000 or 4.7 percent. The increase in annual cost was not as significant as the 

increase in project costs due to power costs remaining the same at $0.09 per kilowatt hour 

(kWh). Unit cost of water for this option increased from $1,692 per acft to $1,772 per acft an 

increase of 4.7 percent. 

For the Cedar Ridge Reservoir option (which includes a pipeline to deliver 12,400 

acft/yr to Fort Phantom Hill Reservoir), total project costs increased from $192,420,000 (2008 

report) to $215,166,000 an increase of $22,746,000 or 11.8 percent. About half of this increase 

in cost is due to inflation (5.8%) with the other portion being attributable primarily to a larger 

capacity spillway than was associated with the original dam site, so as to minimize flood 

levels in the reservoir. Total annual costs for this option increased from $18,019,000 to 

$19,206,000 an increase of $1,187,000 or 6.6 percent. The increase in annual costs were not as 

significant as the increase in project costs due, in part, to a shorter pipeline and reduced 

pumping costs. Unit cost of water for this option increased from $1,453 per acft to $1,549 per 

acft an increase of 6.6 percent. The two other Cedar Ridge options (i.e. delivery of 20,000 and 

28,400 acft/yr), resulted in unit costs of $1,022 per acft for the 20,000 acft/yr option and $775 

per acft for the 28,400 acft/yr option. As shown in Figure 11, all Cedar Ridge options have unit 

costs which are less than the Possum Kingdom option. 
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Figure 9.  Comparison of Total Project Costs  

s 

Figure 10.  Comparison of Average Annual Costs  
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Figure 11.  Comparison of Unit Costs of Water  
 

14.0 Summary of Significant Findings 

Significant findings of this study and the 2008 study include: 

(1) Recent drought conditions have significantly reduced water supplies from Ivie and 

streamflows on the Clear Fork of the Brazos River and bring into question the 

adequacy of relying upon traditional 1-year safe yield methods to determine 

reservoir supplies in West Texas. Pursuant to a request by the City of Abilene to use 

2-year estimates of safe yield for Fort Phantom Hill Reservoir, in August and 

September of 2009 the Brazos G Planning Group and the TWDB approved the use 

of the 2-year safe yield in planning for water supplies from this reservoir.  A similar 

request from the WCTMWD for use of the 2-year safe yield of Hubbard Creek 

Reservoir was also approved.  

(2) Water Supply from Ivie Reservoir should be limited to 6,720 acft/yr which is the 

existing plant capacity. 
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(3) Water demand projections prepared for the City (2008 report) indicate a projected 

supply shortage in 2060 of 12,400 acft based on 1-year safe yield estimates. When 

2-year safe yield estimates are considered, supply shortages in 2060 are estimated at 

20,000 acft. If the pending water demands proposed by the 2011 Brazos G plan are 

considered, estimated 2060 water shortages increase by 8,314 acft/yr to 28,400 

acft/yr.  

(4) The Possum Kingdom Lake (PK) option can supply a maximum quantity of 14,800 

acft/yr of potable supply based on full utilization of the full 20,000 acft/yr of BRA 

raw water available. This option meets the City’s 2060 shortage of 12,400 acft/yr 

only if planning is based on using the 1-year safe yield of existing supply reservoirs. 

This option can not, on its own, meet the 2060 needs of the City if planning is based 

on using  2-year safe yields of existing supply reservoirs. 

(5) The Cedar Ridge Reservoir option can supply the full 2060 shortage of 12,400, 

20,000 or 28,400 acft/yr based on the 1- or 2-year safe yield scenarios and  all water 

demand projections. Cedar Ridge is the only option that can meet Abilene's future 

needs if the region's existing water supplies are reduced by future droughts to what 

their 2-year safe yields can provide or if the pending 2011 Brazos G water demand 

projections are approved.  

(6) The 2005/2007 agreements include these significant provisions: 

(a) Removal of future obligations of the City and District to release water to 

Possum Kingdom Lake, ensuring existing reservoir yields. 

(b) Opportunity for the City and/or District to obtain up to 20,000 acft/yr of raw 

water from Possum Kingdom Lake. 

(c) Opportunity for the City to pursue permitting of Cedar Ridge Reservoir with the 

Brazos River Authority’s agreement to not protest the City’s water rights 

application. 

(7) Unit costs of delivering potable water to Abilene for all Cedar Ridge options are 

less than the unit cost of the Possum Kingdom option.   
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(8) City’s outstanding debt service requirements associated with the Ivie project6 will 

be reduced by about $5,290,000 per annum beginning in 2022 as shown in 

Figure 12.   

 

Figure 12.  Abilene’s Current Debt Service Requirements for Ivie Reservoir, 
Pipeline, Treatment Plant, and Associated Facilities 

 

15.0 Summary of Additional Findings with Respect to Cedar Ridge Reservoir 

Additional findings with respect to Cedar Ridge Reservoir include: 

(1) Cedar Ridge Reservoir will store 227,127 acft at a conservation pool elevation of 

1,489 feet above mean sea level (ft-msl).  With a conservation pool area of 6,635 

acres, the reservoir has an average depth of 34 feet, thus minimizing evaporation 

losses resulting in an efficient reservoir site.  

(2) Cedar Ridge Reservoir is expected have an initial 1-year safe yield of between 

25,180 acft/yr and 30,730 acft/yr based on hydrologic conditions occurring for the 

1940 to 2008 period and various other assumptions regarding water rights, 

environmental flows, and use of Abilene’s existing return flows.  

                                                 
6 Source:  City of Abilene Finance Data. 
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(3) Geologic and geotechnical investigations performed at the new dam site revealed 

suitable characteristics to construct a safe dam and reservoir. 

(4) Obtaining a State water right permit and Federal section 404 permit for the Cedar 

Ridge Reservoir project could take between 5 and 10 years to complete.  An 

updated permitting schedule is shown in Figure 13. 

(5) Construction and filling of Cedar Ridge Reservoir at the new dam site will result in 

the flooding of approximately 430 acres of lotic (river) habitat (as compared to 

about 500 acres at the original dam site), which includes the narrow riparian 

corridor flanking the river. 

(6) Based on environmental sampling and numerous site visits in 2009 and prior years, 

no endangered species are likely to be affected by the construction of the reservoir.  

However, there is one threatened species likely to be an issue at the Cedar Ridge 

site and that is the Brazos water snake, Nerodia harteri.  Although this snake is 

presently only state-listed, it is of restricted distribution as is its sister species, the 

Concho water snake (N. paucimaculata).  The Concho water snake was listed as 

endangered by the U.S. Fish and Wildlife Service (USFWS) when the Stacy 

Reservoir project (now O.H. Ivie Reservoir) was announced, and USFWS could 

choose to do the same for the Brazos water snake in this case. Recently the USFWS 

has initiated efforts for the potential de-listing of the Concho water snake from the 

endangered species list and the result of this effort should continue to be monitored. 

(7) Water quality in Cedar Ridge Reservoir is estimated to meet primary and secondary 

drinking water standards for chloride, sulfate, and total dissolved solids more than 

90 percent of the time. Mixing the raw water with water in Fort Phantom Hill 

Reservoir should not be a problem; however, a more rigorous analysis of water 

quality resulting from delivery of Cedar Ridge water into FPH is recommended as 

more data becomes available. 

(8) Provided that obstacles associated with permitting and threatened species can be 

overcome, the Cedar Ridge Reservoir project, as compared to other options, 

provides the largest quantity of water supply to the region at a reasonable unit cost, 

and provides the most protection to the region in the event that future droughts are 

more severe than previous droughts. 
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16.0 Recommendations 

The following recommendations are presented based on the findings of this study and the 

2008 report:  

(1) City should proceed with applying for a water rights permit for Cedar Ridge 

Reservoir in 2010. The 2005/2007 agreements specify that the City must have a 

water rights permit filed and declared administratively complete by TCEQ by March 

10, 2015 and the permit issued by March 10, 2018 in order for specific provisions of 

the agreements to remain in effect (i.e., that BRA will not protest the water right 

application). Because Cedar Ridge Reservoir will be perceived to be a significant 

project in a river basin with many downstream water rights, there will be an 

opportunity for potential protests of the permit and this permitting effort could take 

up to 10 years. Concurrent with the State water rights permitting effort, the City 

should continue on-going environmental studies necessary to file for and `secure a 

Federal Section 404 permit in the near future. 

(2) The Brazos G Planning Group should be requested to continue to include Cedar 

Ridge Reservoir as a Unique Reservoir Site and a Recommended Water Management 

Strategy and also be requested to include the Possum Kingdom Lake option as an 

Alternative Water Management Strategy. 

(3) City should continue to operate their reservoirs on a 1-year safe yield basis but 

should use 2-year safe yields in planning for future supplies. 

(4) City should evaluate trends in regional streamflows at about 3 to 5 year intervals to 

determine if streamflows are declining over time as a result of changes in climate 

and/or watershed conditions. 

(5) City should maintain their option with BRA to purchase up to 20,000 acft of raw 

water from Possum Kingdom Lake until the Cedar Ridge Reservoir project is 

permitted, and even longer if streamflows in the region continue to decline. The 

2005/2007 agreements specify that this option to purchase is available to the City at 

no cost until March 10, 2015.  At such time, the City will have the opportunity to 

either exercise the option or maintain the option at a rate to be established by BRA 

for at least an additional 10 years. 
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(6) Considering the uncertainties associated with developing estimates of future water 

needs for the next 50 years in a region of the State as diverse as the Abilene region, 

the City should continue to investigate alternative water management strategies 

available to increase its water supply. 

(7) A more rigorous analysis of the expected water quality from mixing Cedar Ridge 

Reservoir water with FPH water should be performed to ensure that water quality 

standards in FPH will not be exceeded. 

(8) An alternative analysis of intake locations and pipeline routes to deliver Cedar Ridge 

water to FPH should be completed prior to the City selecting the most favorable 

intake site and pipeline route. 

(9) To better define streamflows and water quality at the Cedar Ridge Reservoir site, the 

City should work with the TWDB and the U.S. Geological Survey (USGS) to install 

a new stream gage and water quality monitoring station upstream of Cedar Ridge 

Reservoir on the Clear Fork near the City of Lueders.  
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Appendix A 
Water Demand Projections for the Abilene Region  

(Pending Brazos G Demands for 2011 Plan)   
 

Existing Water Contracts and 
Potential Water Users 

Year (acft/yr) 

‘2010 ‘2020 ‘2030 ‘2040 ‘2050 ‘2060 

City of Abilene 22,891 23,485 23,507 23,181 22,588 21,879 

Blair WSC (Taylor C-O) 77 77 77 77 77 77 

City of Baird 77 77 77 77 77 77 

City of Clyde  307 307 307 307 307 307 

City of Lawn 77 77 77 77 77 77 

City of Merkel 353 353 353 353 353 353 

City of Tye  184 184 184 184 184 184 

Eula WSC (Callahan C-O) 61 61 61 61 61 61 

Hamby WSC (Taylor C-O) 308 308 308 308 308 308 

Hawley WSC  307 307 307 307 307 307 

Potosi WSC  307 307 307 307 307 307 

Steamboat Mountain WSC  307 307 307 307 307 307 

Sun WSC (Taylor C-O) 230 230 230 230 230 230 

View Caps WSC (Taylor C-O) 199 199 199 199 199 199 

West Texas Utilities 11,837 11,837 11,837 11,837 11,837 11,837 

Taylor County Manufacturing 972 1,081 1,177 1,270 1,349 1,462 

Pending: Nolan County Steam 
Electric 

807 11,311 20,000 20,000 20,000 20,000 

Pending: City of Sweetwater 2,597 2,660 2,673 2,626 2,501 2,368 

Total Demand 41,898 53,167 61,987 61,707 61,068 60,339 
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ITEM #1

INTRODUCTION



HDR is an architectural, engineering and consulting firm that

excels at managing complex projects and solving challenges

for clients. As an integrated firm, HDR provides a total

spectrum of services for our clients. Our staff professionals

represent hundreds of disciplines and partner on blended

teams nationwide to provide solutions beyond the scope of

traditional A/E/C firms.

Since being founded as one of the first water, environment,

and utility law firms in Texas, Lloyd Gosselink Rochelle &

Townsend, P.C. has grown its practice to include business

transactions, commercial litigation and employment law.

Lloyd Gosselink is committed to its clients and their success

and works hard to gain an in-depth understanding of their

clients’ operations. Lloyd Gosselink is trusted by both the

public and private sectors to provide quality, cost-effective

representation before legislatures, courts and regulatory

agencies. The Firm’s goal is to deliver top-quality, cost-

effective legal representation and to work with our clients to

find innovative solutions to legal problems.

Enprotec / Hibbs & Todd, Inc. (eHT) is a civil,

environmental and geotechnical engineering firm that is in

the business of creating sustainable development,

improving community infrastructure for future growth, and

preserving some of our most prized natural resources. We

are a forward-thinking and progressive team of engineers

and scientists with deep industry expertise, knowledge and

resources. Our success is based on enduring partnerships

with our clients.

Alan Plummer Associates Inc., was founded in 1978 with a

vision to balance environmental stewardship with technical

excellence, serving clients with distinction and integrity.

Today, with over 100 employees and five offices in Fort

Worth, Dallas, Austin, Houston and San Antonio and a

project office in Pascagoula, Mississippi, Alan Plummer

Associates, Inc. continues that commitment. Dedicated to

water resources and environmental engineering, our firm

balances sound engineering principles with innovative

technology tailored to our clients’ needs. From initial project

kick-off, through stringent QC review, to a completed project,

our focus stays on developing cost-effective solutions.

WATER SUPPLIES TEAM



GEOTECHNICAL/GEOLOGICAL CONSULTANTS

Fugro Consultants has provided geotechnical engineering,

construction materials engineering and testing, pavement

management, testing and materials research, and quality

control/quality assurance services for 62 years. Our

continuous growth is testament to our ability to work as a

project team partner, bringing our clients the benefits of our

reputation as an innovation leader in developing new

methods, equipment and technologies into effective,

practical and environmentally conscious state-of-the-art

practice.

Dr. Johnson has 48 years experience studying the geology

of Oklahoma, Texas and the western United States. He

earned a BS, MS and Ph.D. in Geology and a BS in

Geological Engineering. A full-time employee with the

Oklahoma Geological Survey (OGS) at The University of

Oklahoma from 1961–2000, he was Associate Director at

OGS from 1978–2000. He has also been a consultant

since 1970. His major research is the study and evaluation

of gypsum- and salt-related problems in Oklahoma and

Texas, and he has published more than 250 books, reports,

articles and abstracts. He is a Registered Professional

Geologist in Texas and Arkansas.

KENNETH S. JOHNSON, Ph.D., GEOLOGIST



ITEM #2

BACKGROUND
COUNCIL WORKSHOP HELD MAY 1, 2008



RECOMMENDED KEY

WATER MANAGEMENT STRATEGIES

I. Develop Cedar Ridge Reservoir as the 

Recommended Water Management Strategy

 Proceed with Water Rights Permitting through the Texas 

Commission on Environmental Quality (TCEQ)

 Proceed with Section 404 Permitting through the Corps of 

Engineers

 Proceed with Supporting Activities (Geotechnical; 

Environmental Studies; Surveying; Mapping; etc.)

II. Continue Planning for Alternative Water 

Management Strategies

 Purchase and Use of Water from Possum Kingdom 

Reservoir

 Recycled (Reclaimed) Water into Lake Fort Phantom Hill



FUTURE KEY DATES

Interlocal Agreement dated March 10, 2005, between Abilene, the 

WCTMWD and the BRA establishes:

 Cedar Ridge Reservoir

March 10, 2015: Cedar Ridge Reservoir TCEQ Water Rights Permit deemed 

administratively complete with public notice issued.

March 10, 2018: Cedar Ridge Reservoir TCEQ Water Rights Permit issued.

 Water Supply from Possum Kingdom Reservoir

March 10, 2015: End of a preferential right and option to purchase 20,000 acre-feet per 

year of BRA system water from Possum Kingdom Reservoir. There is 

no cost to the City during this period for this option to purchase.

March 10, 2025: End of an extension of the preferential right and option to purchase 

20,000 acre-feet per year of BRA system water from Possum Kingdom 

Reservoir. The cost of this extended option period will be at a Reservation 

Rate (i.e., a rate established by the BRA to reserve water prior to actual 

diversion and use of the water). Extensions to this date can be obtained 

by mutual agreement.



ITEM #3

SUMMARY OF ACTIVITIES 
SINCE MAY, 2008



COUNCIL RESOLUTION (Cedar Ridge Permits)

24-2008



CEDAR RIDGE 

RESERVOIR 
(ORIGINAL DAM SITE) 



PHASE I GEOTECHNICAL INVESTIGATION 
AT ORIGINAL DAM SITE

 Funded by the Texas Water Development Board (TWDB)

 Summer, 2008: Field core drilling and geotechnical investigation. 

Finding of Gypsum.

 February 16, 2009: Fugro Consultants, Inc. issues report, “Phase I 

Geotechnical Investigations – Cedar Ridge 

Reservoir, Throckmorton County, Texas”

 Geotechnical Advisory Group formed to determine a path 

forward considering the Gypsum issue

• Core eHT/HDR/Fugro Team with the addition of key personnel from 

HDR/Fugro

• Dr. Kenneth S. Johnson



ENVIRONMENTAL ANALYSES

 Literature Review

• Identified species of concern

• Established appropriate survey methodologies

 Brazos Water Snake Survey Report (May, 2009)

 Field Reconnaissance Trip (March, 2009)

• Preliminary documentation of vegetation, terrestrial and 

aquatic wildlife, freshwater mussels and the Brazos River 

Snake

 Mussel Survey (August, 2009)

 Preliminary Aquatic Life Monitoring (September, 2009)



ITEM #4

SITING OF CEDAR RIDGE DAM



GEOTECHNICAL ADVISORY GROUP

Initiated Regional Geologic Study to aid in identifying alternative dam 

sites along the Clear Fork of the Brazos River

 Geologic Literature Review

 Geologic Structure Contour Map and Report

 Helicopter Flyover Reconnaissance

 Geologic Field Mapping and Report

 Geotechnical Core Borings for Geology Mapping
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Dr. Johnson’s Presentation

Gypsum-Karst

Problems 

and the Siting of 

Cedar Ridge Dam
Kenneth S. Johnson



Karst development  

in gypsum

Karst Features: caves, sinkholes, disappearing 

streams, springs, and underground water courses; 

resulting from dissolution of relatively soluble rock

(limestone, dolomite, and gypsum)



Quail Creek Dike, Utah, 1989



Requirements for Dissolution of Gypsum:

1. Deposit of gypsum against which, or 

through which, water can flow.

2. Water unsaturated with CaSO4.

3. An outlet that allows resulting solution to 

escape.

4. Energy, such as a hydrostatic head, that 

causes water to flow through the system. 



Known karst areas 

in SW USA
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Oil- and gas-well map, Clear Fork area
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Gypsum is soluble and typically contains cavities, sinkholes, 

and caves (“karst”).

Dams built upon gypsum karst generally are not able to retain 

water.

Although not mentioned in the geologic literature, gypsum was 

discovered at original CR dam site. 

Gypsum is present in the Clear Fork Valley from the original CR 

dam site upstream to borehole SB-4.

Best location for dam is upstream from SB-4.

Two alternative dam sites were considered.

Site A – top of gypsum is within 20 feet of bottom of reservoir 

– two narrow ridges are additional concern for seepage

Site B – top of gypsum is more than 50 ft below reservoir 

bottom – no narrow ridges at site B

Summary



ITEM #5

CEDAR RIDGE RESERVOIR
NEW DAM SITE



GEOTECHNICAL ADVISORY GROUP

June, 2009: Alternative dam site selected

July, 2009: Field core drilling and geotechnical investigation 

of alternative dam site

September 4, 2009: Fugro Consultants, Inc. issues report, “Regional 

Geologic Study – Cedar Ridge Reservoir 

Alternative Dam Sites, Haskell, Shackelford and 

Throckmorton Counties”

November 6, 2009: Fugro Consultants, Inc. issues report, 

“Preliminary Geotechnical Investigation – Cedar 

Ridge Reservoir Alternative Dam Site, 

Throckmorton County, Texas”

 “…the alternative dam site under consideration is suitable for the 

planned project.”
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UPDATED SIZE 

OF CEDAR RIDGE RESERVOIR

Conservation 

Pool Elevation 

(ft-msl)

Surface Area 

(acres)

Capacity 

(ac-ft)

Average Depth 

(ft)

Original Dam Site 1,430 6,190 310,383 50

New Dam Site 1,489 6,635 227,127 34

 Conservation Pool Elevation at new dam site based on not significantly 

increasing flood levels in the Lueders area.



UPDATED YIELDS 

FOR CEDAR RIDGE RESERVOIR

Yield Scenario

Estimated

2060 Yield (ac-ft / yr) % Reduction

Original Dam Site New Dam Site

Firm 35,660 28,680 20%

1-Year 31,660 24,480 23%

2-Year 28,877 21,520 25%

 Abilene return flows are not included in the yields presented.



ITEM #6

UPDATED NEED 

FOR FUTURE WATER SUPPLY



WATER DEMANDS – 2060 

2008 Alternative Demands for Abilene Brazos G / TWDB (Pending 2011 Plan)



Water Demands based on 2008 Alternative Water Demand Projections (2060 – 52,025 ac-ft)

Water Supplies: Fort Phantom Hill; Hubbard Creek Reservoir; Ivie/Hargesheimer WTP (2060 Conditions)

UPDATED NEED FOR FUTURE WATER SUPPLY

2060 Need: 20,000 ac-ft
(Based on 2-Year Safe Yield as 

Approved by Brazos G/TWDB)

2060 Need: 12,400 ac-ft
(Based on 1-Year Safe Yield)

1-Year Safe Yield

(39,664 ac-ft)

2-Year Safe Yield

(31,982 ac-ft)



Water Demands based on Pending Region G 2011 Plan (2060 – 60,339 ac-ft)

Water Supplies: Fort Phantom Hill; Hubbard Creek Reservoir; Ivie/Hargesheimer WTP (2060 Conditions)

2060 Need: 

28,400 ac-ft
(Based on 2-Year 

Safe Yield as Approved 

by Brazos G/TWDB)

UPDATED NEED FOR FUTURE WATER SUPPLY

1-Year Safe Yield

(39,664 ac-ft)

2-Year Safe Yield

(31,982 ac-ft)



ITEM #7

UPDATED PROJECT DEVELOPMENT COSTS
CEDAR RIDGE RESERVOIR / 

RAW WATER FROM POSSUM KINGDOM LAKE



COMPARISON OF TOTAL PROJECT COSTS



COMPARISON OF AVERAGE ANNUAL COSTS



ITEM #8

UPCOMING ACTIVITIES



CEDAR RIDGE RESERVOIR
UPCOMING ACTIVITIES

 Continued Coordination with Ranches / Property Owners

 Develop Project Management Plan with Corps of Engineers (COE)

 Continued Inter-agency Coordination

 Continued Coordination with Brazos G Planning Group

 Continued Environmental Analyses

• Brazos Water Snake Surveys

• Aquatic Life Monitoring Surveys

• Vegetation Mapping

• Wetlands Survey

 Water Rights Permit Application Submission to TCEQ

 Initial Cultural Resources Evaluation

 Federal Section 404 Permitting and Mitigation Plan Preparation

 Installation of New USGS Streamgage at Lueders



2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

File TCEQ Water 

Rights Permit

File Federal Section 

404 Permit 

Application

Draft Water 

Rights Permit 

Issued by TCEQ

Water Rights 

Permit Issued 

by TCEQ

Federal Section 

404 Permit Issued

Initiate Federal 

Section 404 

Environmental 

Studies

CEDAR RIDGE RESERVOIR
PERMITTING SCHEDULE



ITEM #9

QUESTIONS AND DISCUSSION
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