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Jordan Lake Water Supply  
Allocation Application 

Fayetteville Public Works Commission 

Executive Summary 

The Public Works Commission of the City of Fayetteville (PWC) submitted a Jordan 

Lake Water Supply Allocation Application (Application) to the Division of Water 

Resources (DWR) on November 17, 2014 for a water supply storage allocation from 

Jordan Lake.  This executive summary was added to the Application in February 2015 

at the suggestion of DWR.    

Background 

The original authorization for Jordan Lake considered municipal and industrial water 

supply as an expected use of water released for downstream low flow augmentation.  

However, as PWC water demands grow, its Cape Fear River withdrawals may expand 

to the point where they may exceed levels considered to be available at Fayetteville by 

the State. 

Future Demand Projections 

As reported in the PWC 2013 Local Water Supply Plan (LWSP), the future average 

and peak day water supply needs were projected in 10-year increments through the 

year 2060 for the following categories:  

 

 Residential Demand 

 Commercial Demand 

 Industrial Demand 

 Bulk Water Sales 

 System Process Losses 

 Unaccounted for Water 

 

A summary of average and peak daily water supply needs is shown below in Table E-1 

(detailed breakdown by category is included in Table 1-7). 
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Table E-1 Fayetteville PWC Average and Peak Day Water Supply Demand Projections 

Year 

Average Daily Peak Daily  

Water Supply Water Demand 
Required 
(MGD) (MGD) 

2013 27.2 43.6 

2020 37.0 59.2 

2030 48.0 76.7 

2040 59.2 94.7 

2050 67.8 108.5 

2060 76.4 122.3 

 

Current Water Supply  

PWC’s available Cape Fear River supply used in this Jordan Lake water supply 

storage allocation application is based on the 7Q10 flow in the State’s most recent 

Cape Fear-Neuse Basin hydrologic model.  In this recent model, the simulated 7Q10 

flow is 370 cfs under the 2045 demand scenario at the Lock & Dam #3 model node 

(i.e., Node 777).  At 370 cfs (239.1 mgd), 20% of the 7Q10 is 47.8 mgd.  This value is 

significantly lower than previous estimates of PWC’s available Cape Fear River supply 

that were based on actual historical flow records; however, DWR has instructed 

applicants to rely on recent model simulation output which assumes current Jordan 

Lake operating rules throughout the model’s period of record.  With additional sources 

added in (i.e., Little Cross Creek impoundments and Big Cross Creek), the total 

combined supply available to PWC is 53.2 mgd. 

Future Water Supply Need 

It is understood that Level 1 allocations are based on the water supply needs for a 20-

year planning period and a stated intent to begin withdrawing water within 5 years; and 

a Level II allocation is assigned for water supply needs based on a 30-year planning 

period.  Based on the PWC projected demands, the current supply will be exceeded in 

the 30-year planning period, where 2045 average day demands are expected to be 

63.5 mgd.  Based on the available supply of 53.2 mgd, PWC requests a 10 mgd Level 

II allocation.  A Level I allocation is not being requested since PWC’s Year 2035 

demand projection is 53.6 mgd which only slightly exceeds its available supply. 



 
 
 
 
 
 
 
 

 E-3 

 

Jordan Lake Water Supply  
Allocation Application 

Fayetteville Public Works Commission 

At this time PWC is not participating in any regional partnership involved in water 

supply development pursuits.  However, as documented in this application, PWC 

supplies water to other entities through bulk sale agreements.
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1. Water Demand Forecast 

Fayetteville Public Works Commission (PWC) is required to submit a Local Water 

Supply Plan (LWSP) to the North Carolina Department of Water Resources (DWR) on 

an annual basis.  This Allocation Application Report (Report) serves as a supplement 

to the 2013 LWSP that PWC submitted to DWR, which provides existing water use 

(2013), projected demand (through 2060), supply, and deficit.  A copy of the 2013 

LWSP in included in Appendix A.  According to the Jordan Lake Water Supply Storage 

Allocation Application Guidelines (February 2014), the JLA-4 workbook must be 

included with the allocation application.  The JLA-4 workbook contains much of the 

information contained in this Report, and is included in Appendix B.        

1.1 User Sectors 

In the 2013 LWSP, the PWC customer base was categorized into four user sectors, 

including: 

• Residential 

• Commercial 

• Industrial 

• Bulk Water Sales 

Residential customers consist of single-family housing units as well as multi-family 

housing units. Multi-family residential units include apartment complexes, mobile home 

parks, duplexes, townhouses, and condominiums.  Commercial customers include 

commercial establishments, hospitals, and institutions.  In addition, interdepartmental 

and City of Fayetteville water usage was also categorized as commercial.  City of 

Fayetteville water use includes all water used by City Hall, departments, parks, and 

recreational facilities.  Industrial customers include all industries, as categorized by the 

Standard Industrial Classification (SIC) code.  Bulk water sale customers include 

customers who have existing agreements for purchase of bulk water from PWC, 

whether for regular or emergency use.   

1.2 Historical Demands 

In the 2013 LWSP, historical demand data from 2010 through 2013 were reviewed to 

help develop demand projections.  Table 1-1 summarizes the historical demand data 

by PWC customer category.  It should be noted that some multi-family housing units 

are included in PWC’s “commercial” billing category.  As described in Section 1.1, the 
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number of multi-family residential customers in the “commercial” category were 

estimated and recategorized as residential for future demand projections.   

Table 1-1 Fayetteville PWC Historical Water Demands by Customer Category 

 
Fiscal Year 

(1) 
 

Residential Commercial (2) Industrial 
Bulk Water 

Sales 

Daily Average Daily Average Daily Average Daily Average 

Demand (MGD) Demand (MGD) Demand (MGD) Demand (MGD) 
2010 11.04 5.40 1.63 2.969 

2011 11.15 5.76 1.76 4.114 

2012 10.73 5.52 1.86 3.898 

2013 10.31 5.45 1.67 3.775 
(1) A fiscal year is from July of the previous year through June of the year listed. 

(2) Commercial water users include the following billing categories:  commercial, 
interdepartmental, and City of Fayetteville. 

 

1.2.1 Demand Projections 

Residential Water Demand Projections 

Population Projections 

For the 2013 LWSP, the PWC service area projections were calculated by first 

estimating the base year (2000) service area population and the corresponding 

percentage that the PWC service area population is of the entire Cumberland County 

population.  The future service area population was then estimated by multiplying the 

Cumberland County population projection by the estimated percentage of the 

Cumberland County population that PWC would serve for each horizon year.  The 

future service area population projections excluded Fort Bragg, which has signed a 50-

year private water service agreement.   

The Cumberland County population was projected based historical population data for 

Cumberland County obtained from the North Carolina Office of State Planning in 



 
 
 
 
 
 
 
 

 3 

 

Jordan Lake Water Supply  
Allocation Application 

Fayetteville Public Works Commission 

addition to population projections through 2029 from the Office of State Planning 

Projections1.    

Based on the Year 2013 service area and county populations, PWC currently serves 

approximately 59.8% of the Year 2010 Cumberland County population.  Except for Fort 

Bragg, which has signed a 50-year private water service agreement, PWC anticipates 

that it will serve nearly all of the County by 2040, or 90 percent of the Cumberland 

County population.  Much of the 10 percent that PWC is not projected to serve includes 

Fort Bragg.  However, some of the 10 percent accounts for other areas of the County 

for which there is uncertainty whether PWC will provide future service.  PWC service 

area population projections through 2060 are shown in Table 1-2.   

Table 1-2 PWC Future Service Area Population Projections 

Year 
Cumberland County 

Population 
Percent of County 

Served1 
PWC Service Area 

Population2 
2010 333,558 59.69% 199,102 
2011 336,406 59.67% 200,733 
2012 337,392 60.34% 203,580 
2013 340,189 59.82% 203,500 
2020 363,155 70.00% 254,208 
2030 395,966 80.00% 316,772 
2040 427,084 90.00% 384,376 
2050 458,203 90.00% 412,383 
2060 489,322 90.00% 440,390 

1
Assumes that PWC service area will be expanded to 90% of Cumberland County by 2040. 

2 Calculated by multiplying Cumberland County Population by Percent of County Served. 
3Year 2010 Cumberland County Population data shown is based on the just-released 2010 Census data for 

North Carolina.  All demand projections included in this application were based on a Year 2010 County 

population estimate of 338,558. Because the difference between the estimated and actual population was 

less than 0.7%, the demand  projections were not modified.   

 

 

                                                      

1 

http://www.osbm.state.nc.us/ncosbm/facts_and_figures/socioeconomic_data/populatio

n_estimates/county_projections.shtm 
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Residential Usage Rates 

Residential water demands were calculated by multiplying the PWC service area 

population projections shown in Table 1-2 by the projected per capita usage rate. 

Usage rates were established based on an analysis of PWC historical and current 

usage rates and potential reductions from water conservation measures and 

replacement savings.   

Future residential demand projections were calculated by multiplying future service 

area population by the per capita usage rates.  This method avoided speculation on 

future household sizes.   

Historical usage rates were estimated by dividing the residential service water sales by 

the estimated service area population.  Accurate data were unavailable to disaggregate 

demand between single-family and multi-family use.  Therefore, as allowed by DWR’s 

Application Guidelines, a combined residential usage rate including both single and 

multi-family homes was estimated.  Based on this analysis, the current (Year 2013) 

residential usage rate was estimated to be 51 gallons per capita per day (gpcd).   

In general, the residential usage rate has decreased by approximately 15 gpcd over 

the last ten years.  In addition, with continued implementation of water conservation 

measures, the usage rate is expected to continue to decrease in the future.  Future 

usage rates were projected by accounting for savings from installation of low-flow and 

ultra low-flow plumbing fixtures in newer housing developments and retrofit of plumbing 

fixtures in older housing developments.  To account for installation of lower flow 

plumbing fixtures, the PWC residential population was subdivided by age of homes and 

estimated water usage based on estimated savings from installation of low-flow 

plumbing fixtures.  Under this methodology, it was determined that homes built prior to 

1983 have a per capita water usage of 85 gpd, homes built between 1983 and 1994 

have a usage rate of 70 gpcd, and homes built after 1994 have a usage rate of 59 

gpcd.  Based on Sate plumbing codes for ultra-low flow toilets and showers, all new 

development was assumed to have a water usage of 59 gpcd.   Without accounting for 

replacement savings from retrofit of older homes, the average usage rate is expected 

to decline from 79 gpcd in 2000 to 70 gpcd in 2050. 

To account for plumbing retrofit of older homes, it was assumed that all of the homes in 

the current PWC service area built prior to 1994 would be retrofitted with ultra-low flow 

plumbing by 2050.  Based on this assumption, the estimated replacement rate is 1.3 

percent per year for homes built prior to 1983 and 0.5 percent for home built between 
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1983 and 1994.  Replacement savings were estimated by assuming that replacing 

high-flow (pre-1983 homes) with ultra-low flow plumbing would provide 26 gpcd 

savings, and that replacing low flow (homes built between 1983 and 1994) with ultra-

low flow plumbing would provide 11 gpcd savings (based on water conservation 

estimates provided in a 1993 AWWA report titled,  Water Conservation Guidebook for 

Small and Medium Sized Utilities). 

Demand Projections 

Table 1-3 shows the resulting residential water demand projections through 2060 for 

the PWC service area based on the population projections and usage rates described 

above.  Actual calculated usage rates for 2010 through 2013 were relatively low, and 

likely represent unrealistic rates for future planning purposes, even with conservation 

savings associated with new home development and replacement programs; therefore, 

the residential usage rate for future planning scenarios (2020 through 2060) was held 

steady at 63 gpcd. 

Because accurate data were not available to disaggregate historical single-family and 

multi-family usage rates, residential demands projections were estimated based on a 

combined single-family and multi-family home usage rate.  This methodology 

eliminated the need to speculate on future household size and the relative mix of single 

and multi-family homes throughout the planning horizon.  A 2060 combined residential 

usage rate of 63 gpcd is considered a conservatively low rate for the projected service 

area.  
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Table 1-3  Residential Water Demand Projections 

 

Year 
PWC Service Area Population Usage Rate (gpcd) Residential Demand (mgd) 

(1) (2) (3)

2010 199,102 55 11.042 

2011 200,733 56 11.146 

2012 203,580 53 10.729 

2013 203,500 51 10.305 

2020 254,208 63 16.0 

2030 316,772 63 20.0 

2040 384,376 63 24.2 

2050 412,383 63 26.0 

2060 440,390 63 27.7 

 
(1) From Table 1-2. 
(2) Assumes calculated actual usage rates for existing customers in 2010-2013 and average usage rate 

of 63 gpcd for future planning scenarios (2020-2060). 

 

 

 
Commercial Growth 

Insufficient data were available for the PWC Master Plan Update to estimate 

commercial demand on a per acre basis. Therefore, the non-residential portion of the 

commercial demand was estimated in the Master Plan Update based on commercial 

employee projections and historical water consumption.   

The 2013 LWSP estimated the total number of commercial employees being served by 

PWC as a fraction of the PWC residential population.  Based on 2006 Cumberland 

County population and employment data, approximately 40% of the PWC residential 

population is employed by commercial businesses.  In comparison, the number of 

commercial employees in Cumberland County is approximately 30 percent of the total 

residential population (based on Employment Securities Commission data between 

1993 and 1999).   

Commercial employee projections for the PWC service area were estimated based on 

the following assumptions: 
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• Commercial employees will become more evenly distributed throughout the 

County. 

• By 2040, when the PWC service area is anticipated to include 90% of the 

Cumberland County population, the number of commercial employees in the 

PWC service area will be 40 percent of the service area population.   

PWC estimated commercial usage rates based on best available information.  A unit 

flow factor (gpd/employee) was established for the non-residential component of 

PWC’s commercial demand based on Year 2000 commercial water demand and 

commercial employee data.  The unit flow factor for the Year 2000 was calculated to be 

72.7 gpd/employee (419.9 gpd per 5/8th inch meter equivalent). It should be noted that 

this commercial use rate is lower than previous years as a result of conservation 

measures, and is comparable and, in some cases, less than experienced by other 

utilities in this region of the nation.   

Table 1-4 summarizes the commercial demand projections. Water demand projections 

were developed by multiplying this unit flow factor by the projected number of 

commercial employees in the service area. 

Table 1-4  Commercial Water Demand Projections 

Year 

PWC Service 

Area 

Population (1) 

Commercial 

Employees 

(%) (2) 

Commercial 

Employees in 

Service Area GPD/Employee (3) 

Commercial Water 

Demand (MGD) 

2010 199,102 40% 80,238 67 5.403 

2011 200,733 40% 80,895 71 5.756 

2012 203,580 40% 82,043 67 5.523 

2013 203,500 40% 82,011 67 5.454 

2020 254,208 40% 102,446 67 6.9 

2030 316,772 40% 127,659 67 8.6 

2040 384,376 40% 154,904 67 10.4 

2050 412,383 40% 166,190 67 11.1 

2060 440,390 40% 177,477 67 11.9 

(1)  From PWC Future Service Area Population Projections table. 

(2)  Based on fraction of 2006 Cumberland County population employed in civilian labor force. 

(3)  GPD/employee based on year 2000 commercial water use which includes all customer categories except 

residential, industrial, and bulk water sales.  
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Industrial Growth 

PWC currently serves thirteen industries, including Black & Decker, Momentive, Cargill, 

Carolace, Chrome Rite Plating, Cutler Hammer, Kelly Springfield Tire Company, M.J. 

Soffe, Purolator, Valley Protein/Cape Fear Feeds, National Uniform, Rental Uniform, 

and Perdue.  In Fiscal Year 2010, these thirteen industries had a combined water 

demand of 1.63 mgd.  As shown in Table 1-1, the industrial demand has declined in 

the last two years due to the loss of a couple of major industries; however, the 

Fayetteville Area Economic Development Corporation (FAEDC) is working to bring 

new industries into Cumberland County.  Despite slow industrial growth in the 1990s, 

the FAEDC projects that a new wave of industrial growth in Cumberland County will 

begin in the near future and will continue throughout the next fifty years.   

Although PWC’s industrial water demand has decreased over the last two years, the 

location of only one water intensive industry in the PWC service area would reverse 

this trend and substantially increase PWC’s industrial demand.  For example, a large 

poultry processor with a potable water demand of 1.0 MGD is presently considering 

locating within the PWC service area.  There are other water-intensive industries such 

as pharmaceutical and semiconductor manufacturing facilities which have recently 

located or expanded in North Carolina and Virginia that will use between 4 and 10 mgd 

each.  In projecting industrial demand, PWC did account for the potential location of a 

water-intensive industry, such as the current power generation prospects.  

Industrial demand projections were estimated in the Master Plan Update based on 

existing industrial use and taking into account future industrial growth projected by the 

FAEDC.  Existing industrial use data were used to establish a per acre industrial usage 

rate of 2,200 gpd/acre (7,529.0 gpd per 5/8th inch meter equivalent).  Future industrial 

usage was then estimated by applying the 2,200 gpd/acre usage rate to the projected 

industrial acreage.  Initially, future industrial sites were estimated by assuming that all 

of the industrial sites that the FAEDC projected would be developed within the next 20-

years would actually be served water over a 50-year planning period.  However, it was 

found that this assumption was overly optimistic when compared to residential growth 

projections.  Therefore, the projected industrial acres were reduced to 50% of FAEDC’s 

projection.  This methodology would account for the location of water-intensive 

industry, such as the power generation plants discussed above. Table 1-5 summarizes 

the projected PWC industrial demands.  The projected industrial acreage projected for 

2050 is about half of the estimated industrial Buildout capacity. 
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Table 1-5  Industrial Water Demand Projections 

Year 

Total Acres Developed 

for Industrial Use 

(1) 

Projected Industrial 

Water Demand (mgd) 

(2) 

2010 741 1.63 

2011 801 1.76 

2012 844 1.86 

2013 758 1.67 

2020 2,641 5.8 

2030 4,441 9.8 

2040 6,141 13.5 

2050 8,441 18.6 

2060 10,741 23.6 
 
(1) Includes existing industrial acreage plus estimates on future development.  Estimates were based on 

information provided by the FAEDC. 
(2) Projected Industrial Water Demand was based on a unit flow factor of 2200 gpd/acre. 

 

The FAEDC reports multiple benefits that the Fayetteville / Cumberland County area 

provides to support the projected industrial growth.  These benefits include: 

• Cumberland County is strategically positioned along Interstate I-95 and, having 

rail service through Norfolk Southern and CSX railroads, Cumberland County 

offers a variety of transportation benefits. 

• Excellent utilities, including inexpensive water and sewer service. 

• Skilled labor force.  With Fort Bragg, a large military base, located within the 

County, ex-military personnel provide an excellent source of multi-skilled labor 

for industries.  Currently, the Employment Security Commission is working to 

identify and place ex-military personnel in jobs in Cumberland County. 

• Economic incentives. 

The FAEDC is actively working with Fayetteville PWC and Cumberland County to 

identify and develop sites for future industrial development.  
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Bulk Water Sales 

The JLA-4 workbook included in Appendix B as well as the 2013 LWSP included in 

Appendix A has a breakdown of the anticipated bulk water sales through 2060 to all 

current customers.  It should be noted that the following contract minimums and 

documented sales growth are not included in the projected bulk sales.    

PWC has existing bulk water sale contracts with the following purchasers: 

 Town of Spring Lake (13 MG/month) – conservatively estimated at 0.6 MGD 

for planning purposes until 2015 when the Town is annexed into the PWC 

service area. 

 Fort Bragg (max. 8 MGD) – PWC began supplying 50% of Fort Bragg water in 

2010.  

 Hoke County (4 MG/month minimum, 6 MG/month maximum) - Based on 

current growth rates in Hoke County, Hoke County predicts that they may 

need to purchase as much as 7 mgd or more from PWC to meet their 2050 

water demands.  Based on the information provided by Hoke County, it may 

be assumed that PWC will provide 0.2 mgd (6 million gallons per month) to 

Hoke County starting in 2005 and that average sales will grow in linear fashion 

to 7 mgd by 2050.   This procedure for factoring in sales to Hoke County is 

consistent with guidance provided to PWC in a March 2, 2001 letter from 

DWR. 

 Brettonwood Hills – 0.012 MGD average sales in 2013.  Maximum contract 

amount of 864,000 gallons/month. 

 Brookwood South – 0.171 MGD average sales in 2013 

 Cliffdale West – Emergency supply only (0 MGD sales in 2013) 

 East Gate – 0.014 MGD average sales in 2013 

 Kelly Hills – 0.006 MGD average sales in 2013.  Maximum contract amount of 

864,000 gallons/month. 

 Rain Tree II – 0.019 MGD average sales in 2013 

 Stoney Point – 0.020 MGD average sales in 2013 

 Tangelwood South – 0.015 MGD average sales in 2013 

 Town of Stedman – 0.109 MGD average sales in 2013.  Minimum of 1.035 

MG/month and maximum of 5 MG/month.   

 

In 2013, the total bulk water sales were 3.775 MGD.  For planning purposes, it is 

assumed that the bulk water sales will remain at a constant 3.79 MGD through the end 

of the planning horizon.  While PWC is only planning on average bulk sales of 3.79 
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MGD through 2060, it should be noted that there is contract capacity in several of the 

agreements with bulk sales customers to supply a larger amount of water in the future.   

 

System Processes and Unaccounted-For-Water 

In PWC’s Master Plan Update, PWC water supply data were analyzed to estimate 

water demand associated with system processes and unaccounted-for-water (UFW).  

The amount of system process water used by PWC was assumed to be the difference 

between the amount of water treated at the P.O. Hoffer and Glenville WTF and the 

amount actually pumped to the distribution system.  The UFW level was then 

calculated as the difference between the amount of water pumped to the distribution 

system and the metered water sales.  

Table 1-6 summarizes an analysis of system process and UFW levels for the PWC 

system between 1994 and 2000 (Fiscal Years 1995 through 1999).  Although UFW 

levels varied from year-to-year, the combined system process and UFW levels varied 

only between 10 and 16 percent each year, with an average combined demand of 14 

percent of metered water sales.  For the demand projections, it was assumed that the 

UFW and system process demands would be maintained at 6 percent and 8 percent, 

respectively.  The 8% system process demand also provides an allowance for County 

Fire Department water usage and flushing program water losses. 

Table 1-6 Analysis of System Process And Unaccounted-For-Water 

       Percent of Water Sales 

Fiscal 

Year 

Withdrawal 

(MGD) 

Pumped 

(MGD) 

System 

Process 

(MGD) 

Metered 

Sales 

(MGD) 

System 

Process 

(MGD) 

UFW 

(MGD) 

System 

Process UFW Combined 

1995 23.5 22.1 1.4 20.4 1.4 1.7 6.9% 8.4% 15.4% 

1996 24.3 22.6 1.7 20.9 1.7 1.7 8.1% 7.9% 16.0% 

1997 24.8 23.0 1.8 22.5 1.8 0.5 7.8% 2.2% 10.0% 

1998 26.6 25.3 1.3 23.1 1.3 2.1 5.8% 9.2% 15.0% 

1999 27.4 24.9 2.5 24.4 2.5 0.5 10.1% 2.0% 12.0% 

      AVERAGE 7.7% 5.9% 13.7% 
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Total Demand Forecast 

Table 1-7 summarizes the average and peak daily demands PWC projections through 

2060.  Peak daily demands were assumed to be 1.6 times the average daily demand.  

The maximum day to average day demand peaking factor was established in the 

ongoing PWC Water Master Plan and Cumberland County Rural Water Study (CDM, 

May 2001 draft).  A map of the current and future PWC service area is included in 

Appendix C.   

  



TABLE 1-7
Average and Peak Day Water Demand Projections

Residential Commercial Industrial Subtotal of Bulk Water Subtotal of System Unaccounted- Average Daily Peak Daily 
Demand Demand Demand Base Demand Sales Demand Process -for-water Water Supply Water Demand
MGD (1) MGD (2) MGD (3) MGD MGD (4) MGD MGD (5) MGD (5) Required (MGD) (MGD) (6)

2010 11.0 5.4 1.6 18.1 2.97 21.0 2.78 4.2 28.0 44.8

2013 10.3 5.5 1.7 17.4 3.78 21.2 3.18 2.9 27.2 43.6

2015 13.5 6.2 3.7 23.4 3.79 27.2 2.18 1.6 31.0 49.7

2020 16.0 6.9 5.8 28.7 3.79 32.5 2.60 1.9 37.0 59.2

2025 18.0 7.8 7.8 33.6 3.79 37.4 2.99 2.2 42.6 68.2

2030 20.0 8.6 9.8 38.3 3.79 42.1 3.37 2.5 48.0 76.7

2035 22.1 9.5 11.7 43.3 3.79 47.0 3.76 2.8 53.6 85.8

2040 24.2 10.4 13.5 48.1 3.79 51.9 4.15 3.1 59.2 94.7

2045 25.1 10.8 16.1 51.9 3.79 55.7 4.46 3.3 63.5 101.6

2050 26.0 11.1 18.6 55.7 3.79 59.5 4.76 3.6 67.8 108.5

2055 26.9 11.5 21.1 59.5 3.79 63.2 5.06 3.8 72.1 115.3

2060 27.7 11.9 23.6 63.3 3.79 67.1 5.36 4.0 76.4 122.3

(1) From Table  1-3 - Residential Water Demand Projections (Including Conservation Savings)

(2) From Table 1-4 - Commercial Water Demand Projections

(3) From Table 1-5 - Industrial Water Demand Projections

(4) Based on 2013 bulk sales equal to 3.775 mgd, and assuming a constant future sales of 3.79 mgd.  

(5) Based on historical average of approximately 14% for system process and unaccounted-for-water combined.  Approximate average

of 8% for system process water and 6% for UFW for years 2015-2060.  Actual system losses and UFW shown for years 2010 and 2013.

(6) Based on peak day/ average day peaking factor of 1.6 calculated based on the average annual peaking factor experienced by PWC between 1995 and 1999.

Year

3141-001 November 2014
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2. Conservation and Demand Management  

The PWC maintains an active water conservation and maintenance program that 

consists of the following elements: 

• UFW Reduction Programs – One of PWC’s goals is to ensure that UFW levels 

are maintained below 10%.  To meet this goal, PWC maintains a proactive 

maintenance program, which includes an on-going meter repair and 

replacement effort and ensures rapid responses to identified leaks.  All meters 

in the PWC service area are tested, repaired, or replaced based on the 

following schedule: 

- Residential meters (mostly 5/8th inch meters): every 12 years 

- 1 ½ inch meters:  every 5 years 

- 2 inch meters:  every 3 years 

- 3 inch meters:  every 4 years 

- 4, 6, and 8-inch meters:  every 12 months. 

 

PWC is currently converting all of its meters to a radio/read system.  Under this 

program, all PWC meters will be retrofitted or replaced over the next three years.  

Upon upgrade of each meter, the regularly scheduled maintenance program will again 

be followed. 

• Local Water Shortage Ordinance – The PWC has adopted a local Water 

Shortage Response Ordinance (Ordinance No. S2010-007), which is included 

in Appendix D.   

• Public Education – The PWC continually distributes educational materials to 

the public regarding water conservation.  In addition, PWC observes National 

Drinking Water week with promotions on the radio and in the Newspaper.  This 

educational effort will continue in the future. 

• PWC utilizes various mechanical and electronic leak detection devices to 

pinpoint known or suspected leaks.  Chemical test kits are also used by field 

crews to determine if water is potable or non-potable.   
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• PWC performs unidirectional flushing of all water mains through fire hydrants 

on a five year cycle.  The City of Fayetteville and Cumberland County Fire 

Departments inspect and work all fire hydrants on an annual basis.  

• All valves are inspected/operated during unidirectional flushing of the 

distribution system.  All valves 16” and larger are exercised annually.   

• Wastewater reuse – Reuse systems are in service at both wastewater 

treatment facilities for irrigation and equipment washdown.  Opportunities for 

reuse in the service area are discussed in Section 5 of this Application.  

Reclaimed water is used for irrigation at the Cross Creek and Rockfish Creek 

Water Reclamation Facilities during the months of May through September.  

An average of 0.160 MGD of reclaimed water is used in this system.   

• In 2013, PWC began a pilot program to offer financial incentives to customers 

who switched to High Efficiency Toilets (HET). 

• Odd-Even Landscape Irrigation Program – Beginning in 1994, the PWC has 

conducted a program each summer to encourage residents to irrigate only on 

odd calendar dates if their address ends in an odd number and only on even 

calendar dates if their address ends in an even number.  The objective of this 

program is to reduce peak water demands. 

• Waterwise Garden Demonstration Project – PWC, in conjunction with the 

Fayetteville Botanical Gardens, constructed a demonstration project in 1996 

that provides the typical homeowner with practical, low-cost suggestions for 

reducing residential landscape irrigation requirements and encourage 

responsible irrigation practices.  This program is part of PWC’s on-going 

conservation public education programs and is funded annually for 

maintenance and issuance of brochures encouraging water conservation. 

• A rate structure analysis was conducted for PWC.  “Flat/Fixed” rate is the PWC 

temporary water rate; “Increasing Block” is for residential and irrigation use; 

and “Uniform” is for non-residential, non-residential irrigation, large water users 

and fire hydrant connections.  Appendix E contains the current water rate 

schedule for PWC, taken from the 2014 Comprehensive Annual Financial 

Report for Fayetteville PWC.   
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3. Current Water Supply  

Fayetteville PWC’s current water supply sources consist of two major surface water 

sources, the Cape Fear River and Lake Impoundments on Little Cross Creek. In 

addition, Big Cross Creek, a smaller surface water source, is used as a supplemental 

raw water supply.  PWC’s existing raw water supplies are summarized in Table 3-1.  A 

description of each of these water supply sources is provided below.  

Table 3-1 Current Water Supply Sources For Fayetteville PWC 

Source County Basin Source Type 
Safe-Yield 

(mgd) 
Water Quality 

Cape Fear River Cumberland Cape Fear Surface 47.81 Good 

Glenville Lake Cumberland Cape Fear Surface 4.52 Good 

Big Cross Creek Cumberland Cape Fear Surface 0.0.93 Good 

Total Current Available Supply 53.2  

TBD:  To meet determined. 
1Based on 20% of the model simulated 7Q10 in the Cape Fear River at model node 777 (2045 demand 

simulation, 370 cfs 7Q10 flow) 
220 and 50-year safe yield. 
320% of the estimated 7Q10 flow. 

 

Cape Fear River 

The PWC relies on the Cape Fear as its major raw water supply.  The segment of the 

Cape Fear River used as a water source is classified as a WS-IV segment. The PWC 

has two raw water intake / pump stations located on the Cape Fear River.  The first 

pump station is used to provide a supplemental water supply source to the Glenville 

Lake WTF.  This pump station has a design capacity of 32 mgd and a firm capacity of 

16 mgd. The second pump station supplies raw water to the P.O. Hoffer WTF. The 

Cape Fear River is the sole raw water source for the P.O. Hoffer WTF.  This pump 

station has a design capacity of 60 mgd and a firm capacity of 42 mgd. 

According to the Jordan Lake Water Supply Storage Allocation Application Guidelines 

document (Round 4, revised February 18, 2014), the available supply for run-of-river 

sources should be calculated as follows: 
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For run-of-river sources, applicants will use the results of an instream 
flow study, when such is available, to determine the available supply. If 
the results of an instream flow study are not available for a given source, 
the applicant’s available supply is assumed to be 20% of the 7Q10 flow 
as determined using the basecase scenario of the appropriate river 
basin hydrologic model if there are no other intakes in close proximity. 

 

Using this acceptable methodology, PWC’s available Cape Fear River supply used in 

this Jordan Lake water supply storage allocation application is based on the 7Q10 flow 

in the State’s most recent Cape Fear-Neuse Basin hydrologic model.  In this recent 

model, the simulated 7Q10 flow is 370 cfs under the 2045 demand scenario at the 

Lock & Dam #3 model node (i.e., Node 777).  At 370 cfs (239.1 MGD), 20% of the 

7Q10 is 47.8 MGD.  This value is significantly lower than previous estimates of PWC’s 

available Cape Fear River supply that were based on actual historical flow records; 

however, DWR has instructed applicants to rely on recent model simulation output 

which assumes current Jordan Lake operating rules throughout the model’s period of 

record. 

Lake Impoundments on Little Cross Creek 

The second major surface water source is a series of four lake impoundments on Little 

Cross Creek, including Bonnie Doone Lake, Kornbow lake, Mintz Pond, and Glenville 

Lake.  Raw water from the Little Cross Creek Basin is treated at the Glenville Lake 

Water Treatment Facility (Glenville WTF).  The raw water intake for the Glenville WTF 

is located on Glenville Lake.   Little Cross Creek is classified as a WS-IV watershed. 

The 20 and 50-year safe yield for Little Cross Creek is estimated to be 4.5 mgd. 

Big Cross Creek (Supplemental Supply) 

Big Cross Creek, a WS-IV classified watershed, serves as a smaller, supplemental 

water source for the Glenville WTF.  In 1997, this raw water source was used 263 days 

at an average withdrawal rate of 1.765 mgd.  The maximum withdrawal capacity for the 

Big Cross Creek is estimated to be 2 mgd. 

The safe yield for Big Cross Creek was estimated, as per DWR’s Round Four 

Application Guidelines, as 20% of the 7Q10 flow.  Fayetteville PWC staff have 

determined the drainage area above the Big Cross Creek intake to be approximately 

15.1 square miles.  There is no streamflow gaging station on Big Cross Creek.  
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Therefore, low flow statistics were reviewed for two surrogate gages in the local region 

with relatively small drainage areas, as shown in Table 3-2: 

 

Table 3-2 Low Flow Statistics For Surrogate Gages 

  Gaging Station Drainage Area 

Lowest Daily Mean 

Flow (cfs) 7Q10 Flow (cfs) 

Flat Creek near 

Inverness 

Full Drainage Area 7.63 2.2 3.6 

Per Square Mile 1.0 0.29 0.47 

Rockfish Creek 

at Raeford 

Full Drainage Area 93.1 34 41.8 

Per Square Mile 1.0 0.37 0.45 

 

Applying these per square mile low flow statistics to the Big Cross Creek intake results 

in an estimated minimum daily flow of between 4.4 and 5.6 cfs and estimated 7Q10 

flow of between 6.8 and 7.1 cfs.  Based on DWR's Round Four Application Guidelines, 

available supply for unregulated streams can be estimated as 20 percent of the 7Q10 

flow.  For the two surrogate gages, 20 percent of the 7Q10 flow would be less than the 

minimum daily flow.  Therefore, available supply at the Big Cross Creek intake is 

estimated to be 1.4 cfs (0.9 mgd), which is 20 percent of an estimated 7Q10 flow of 6.8 

to 7.1 cfs. 

4. Future Water Supply Needs  

Table 4-1 provides a summary PWC’s average and maximum day projected demands 

through 2050.  Deficit projections are based on the recently calculated 7Q10 flow from 

the Cape Fear-Neuse hydrologic model.   
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Table 4-1 Deficit Projections for Fayetteville PWC 

Year 

Average Daily 

Demand 

(mgd) 

Maximum Daily 

Demand 

(mgd) 

Current 

Available 

Supply 

(mgd) 

Deficit 

(mgd) 

Demand as % 

of Supply 

2010 28.0 44.8 53.2 -25.2 53% 

2013 27.2 43.6 53.2 -26.0 51% 

2015 31.0 49.7 53.2 -22.2 58% 

2020 37.0 59.2 53.2 -16.2 70% 

2025 42.6 68.2 53.2 -10.6 80% 

2030 48.0 76.7 53.2 -5.2 90% 

2035 53.6 85.8 53.2 0.4 101% 

2040 59.2 94.7 53.2 6.0 111% 

2045 63.5 101.6 53.2 10.3 119% 

2050 67.8 108.5 53.2 14.6 127% 

2055 72.1 115.3 53.2 18.9 136% 

2060 76.4 122.3 53.2 23.2 144% 

 

5. Comparison of Alternative Water Supplies 

As discussed in Section 4, PWC’s projected demand deficits reach 10.3 MGD in 2045 

and 23.2 MGD in 2060.  An evaluation of alternative water supplies was performed to 

assess potential long-term water supply alternatives for the PWC.   

The following water supply alternatives are included this evaluation: 

• Jordan Lake Allocation (via Cape Fear River Withdrawal Facilities) 

• New Reservoir in Cumberland County 

• Interbasin Transfer (IBT) from Lumber River Basin 

• Interbasin Transfer from Reservoir Located on Yadkin-Pee Dee River  

• Groundwater Sources 

• Offstream Storage in Local Quarry 
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• Aquifer Storage and Recovery (ASR) 

• Non-Potable Reuse 

• Bulk Water Purchase. 

A fatal flaw analysis was performed to determine the feasibility of each of the above 

water supply alternatives.  The results from this evaluation are presented in Section 

5.1.  An alternatives evaluation was then performed for each of the feasible water 

supply options using the evaluation criteria provided in the Jordan Lake Allocation 

Application Guidelines.  This alternatives evaluation is presented in Section 5.2. 

5.1 Feasibility Analysis of Water Supply Alternatives 

 

Jordan Lake Allocation (via Cape Fear River Withdrawal Facilities) 

As PWC water demands grow, Cape Fear River withdrawals by PWC may expand to 

the point where they meet or exceed levels considered to be available at Fayetteville 

by the State.  Depending on how a State policy for available Cape Fear River supply at 

Fayetteville is defined,  PWC could require a Jordan Lake water supply allocation to 

ensure that flows are released from Jordan Lake in sufficient quantity to allow PWC to 

meet future demands.  For purposes of this application, it has been assumed that the 

Jordan Lake Water Supply Storage Allocation Application Guidelines document 

(Round 4, revised February 18, 2014) govern how this available supply is defined.  

Under those guidelines PWC will need additional supply such as an allocation from 

Jordan Lake to meet its projected future demands. 

The U.S. Army Corps of Engineers has estimated that the safe yield of the Jordan Lake 

water supply pool is approximately 100 mgd.  To date, 63 mgd of the total supply has 

been allocated to surrounding water systems.  Consequently, a maximum of 37 mgd 

could be allocated during Round 4.  If PWC were granted its requested 10 MGD Level 

II water supply allocation from Jordan Lake, the additional supply would be withdrawn 

from the Cape Fear River using existing intakes.  PWC has two raw water intake / 

pump stations located on the Cape Fear River.  The first pump station, which is 

pumped to the Glenville Lake WTF through a 36-inch raw water main, has a design 

capacity of 32 mgd.  This pump station can also provide raw water to the P.O. Hoffer 

WTF through a separate 36-inch raw water main and is used as a back-up pump 
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station for this facility.  The second pump station supplies raw water to the P.O. Hoffer 

WTF through a 36-inch raw water main and has a design capacity of 60 mgd.   

PWC would need to upgrade its existing withdrawal facilities to accommodate the 2060 

peak demand of 122 mgd.  This upgrade would include installation of new pumps to 

increase the design and firm pumping capacity of the intake pump station and 

modifications to the existing transmission line so that both of the 36-inch transmission 

lines to the P.O. Hoffer WTF could be utilized for raw water transmission.  Based on a 

preliminary evaluation of the intake facilities and raw water pumping capacity, the 

intake structure is adequately sized to accommodate peak flows through 2040 and the 

raw water pump station has sufficient capacity to accommodate the projected peak 

demand through 2025.  However, additional pumps would still need to be installed to 

increase the firm capacity of the intake pump stations to accommodate peak demands 

through 2025.  Overall, these upgrades and modifications would be a minor capital 

investment in comparison to the other raw water supply alternatives.  In addition, with 

the nearby location of the raw water source and the benefit of existing infrastructure, 

this alternative would also be the easiest to implement.  

The majority of Cumberland County and eastern Hoke County is within the Cape Fear 

River Basin.  A very small portion of the southwestern part of Cumberland County lies 

within the Lumber River Basin and the eastern portion of Cumberland County lies 

within the South River Basin.  Although all of the PWC’s wastewater treatment facilities 

discharge treated effluent to the Cape Fear River Basin, some consumptive losses 

would be expected to occur within the Lumber River and South River Basins if the 

PWC service area comprises the majority of Cumberland County.  These consumptive 

losses would constitute an interbasin transfer if the total loss exceeded 2 mgd.  

However, it should be noted that the majority of transfer would probably occur within 

the South River basin, which drains to the Cape Fear River downstream of Fayetteville. 

Therefore, the potential for significant interbasin transfer outside of the Cape Fear 

River Basin would be small.   

New Reservoir in Cumberland County 

This alternative consists of creating a multi-purpose reservoir within Cumberland 

County that would be designed to serve as both a recreational facility and as a 

supplemental raw water source for the PWC during peak water demands.  Cumberland 

County and the PWC collaborated to evaluate the feasibility and potential siting of a 

reservoir in Cumberland County.  The results from this evaluation are reported in the 

Cumberland County Preliminary Siting and Reservoir Feasibility Study (Geometrics 
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Engineering, January 2000).  The purpose of this study was to determine the feasibility 

of locating a reservoir in Cumberland County given the local water resources and 

environmental issues.  

The results from this investigation indicated that development of a new reservoir is 

feasible, provided that additional studies are conducted to validate stream flows and 

environmental impacts.  It was assumed that the reservoir would be used to provide a 

maximum supplemental potable water supply of 9 mgd.  The Cape Fear River itself 

was not considered as a potential reservoir site since major uncertainties exist about 

whether such a facility could be permitted in today’s regulatory environment.  Excluding 

the Cape Fear River, Rockfish Creek and the Little River were the only other local 

surface water sources identified to have sufficient drought flows (7Q10 flows) to 

support the proposed reservoir.  However, it was found that the Little River would be 

only marginally adequate in supporting the proposed reservoir and that excessive 

drawdown of the reservoir water level could occur during periods of severe drought and 

peak water demand.   Alternatively, a reservoir located on Rockfish Creek would be 

capable of providing a raw water supply above 9 mgd.  The most favorable location for 

the proposed reservoir was found to be near  the Town of Hope Mills near the 

confluence of Little Rockfish Creek and Rockfish Creek.  The reservoir would cover a 

surface area of approximately 1,500 acres with an average depth of 18 feet (27,000 

acre-feet of storage).  It was noted in the Reservoir Feasibility Study that locating the 

reservoir at Rockfish Creek would result in flooding of existing roadways, farmlands, 

forest and residential sites and that a detailed environmental impact study would be 

required.  Based on inspection of U.S. Fish and Wildlife Service National Wetland 

Inventory Maps, it was estimated that the reservoir could impact approximately 200 

acres of wetlands.  However, no ground truthing has been conducted to verify wetland 

boundaries and acreage. 

The available supply from the proposed reservoir was estimated using two methods.  

In the first method, a draft-storage relationship for the Rockfish Creek station near 

Hope Mills, provided in the 1975 USGS Publication, Evaluation of Reservoir Sites in 

North Carolina, was utilized to estimate the available storage.   The total storage 

volume for a 1,500 acre reservoir at Rockfish Creek is estimated to be 27,000 acre-ft 

based on an average depth of 18 feet reported in the Reservoir Feasibility Study.  

According to the draft-storage relations provided in the 1975 USGS Reservoir 

Evaluation, this storage volume would provide a 50-year total draft rate of 226 cfs.  

Accounting for evaporation (estimated as 1.5 cfs, or 1 mgd, based on an assumed net 

evaporation rate of 10 inches/year from the reservoir surface) and infiltration (5 cfs 

maximum assumed in the Reservoir Feasibility Study), one would conclude that a net 
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available draft of 219 cfs (141 mgd) is available for reservoir release and water 

demand consumption.  It is unknown what the minimum spillway overflow requirement 

would be for this reservoir.  In the Jordan Lake Application Guidelines, the DWR 

indicates that it will provide guidance in estimating the minimum release for proposed 

reservoirs.  If it assumed that the minimum reservoir release would be the 90% 

exceedance flow (116 cfs or 75 mgd), then the yield for the reservoir would be 

approximately 106 cfs (66 mgd). 

Because the validity of the reservoir yield estimate using data from the 1975 USGS 

Reservoir Evaluation is unknown, a simple spreadsheet model, set-up using a daily 

time step methodology, was also used to estimate the safe yield.  This model also 

provided flexibility to test various reservoir operating rules, including minimum release 

practices.  Reservoir inflows through basin runoff were assumed to equal the daily 

stream flow records for Rockfish Creek near Hope Mills, NC.  The period of record for 

this gage station includes April 1929 to December 1931 and March 1939 to December 

1954.  It was assumed that 25% of the total storage volume of 27,000 acre-feet would 

be storage reserve to account for the following: 

• More severe drought conditions than modeled 

• Future storage losses through sedimentation 

• Protection of raw water quality 

• Protection of fisheries 

• Some protection of recreational use. 

Net evaporation was estimated using 10 inches/year for net evaporation from the 

reservoir surface to simulate dry year conditions.  At this evaporation rate, the net 

evaporation during drought conditions is estimated to be 1.0 mgd.  Seepage losses 

were estimated to be 3 mgd based on data provided in the Cumberland County 

Preliminary Siting and Reservoir Feasibility Study.   

Based on the above assumptions, the safe yield was estimated assuming three 

minimum reservoir releases.  In the first case, the minimum reservoir release was set 

at 0 mgd to compare the safe yield projected by the model to the safe yield estimated 

using the USGS methodology.  The resulting safe yield estimate for this scenario is 
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137 mgd, which is consistent with the 141 mgd safe yield projected by the USGS 

methodology.   

The second and third scenarios considered the effects of various reservoir release 

schedules on the safe yield.  In the second scenario, the minimum reservoir release 

was defined as the greater of two-thirds of the previous daily inflow or the 90% 

exceedance flow (116 cfs or 75 mgd).  Figures 5-1 and 5-2 illustrate the results of this 

model run.  As shown on Figure 5-1, at this release rate, the safe yield of the reservoir 

was estimated to be 38 mgd.  For the third case, the minimum reservoir release was 

defined as the lesser of the previous daily inflow or the 50% exceedance flow (342 cfs 

or 221 mgd).  This more stringent reservoir release schedule would significantly reduce 

the available yield to 14 mgd.  These case scenarios highlight the sensitivity of the safe 

yield estimate to the minimum release schedule.   

In its March 2, 2001 letter summarizing comments on PWC’s December 2000 Draft 

Application, DWR stated that PWC should use the minimum release defined in the 

second scenario for purposes of the Jordan Lake Application, which would correspond 

to a safe yield of 38 mgd.   If this alternative were developed in the future, a more site-

specific study would be required to determine actual minimum releases.   

In its March 2, 2001 comments, DWR asked if any existing reservoirs in Cumberland 

County could be utilized as an alternative water supply.  There are several existing 

reservoirs in Cumberland County, including a reservoir on Little Rockfish Creek in the 

Town of Hope Mills (Hope Mills Lake) and a reservoir on Rockfish Creek (Upchurch 

Pond).  However, the Hope Mills Lake is currently drained due to dam failure.  Until 

litigation is complete, Hope Mills Lake is not a viable water supply source.  Based on a 

surface area of 200 acres and an average estimated depth of between 5 and 12 feet, 

Upchurch Pond has an estimated volume of between 1,000 and 2,400 acre-feet (326 

to 782 MG). In comparison to the new reservoir alternative, which has a total storage 

volume of 27,000 acre-feet (8,800 MG), both of these existing reservoirs are more than 

an order of magnitude smaller in volume. Based on this evaluation, it is concluded that 

existing reservoirs in Cumberland County would not be large enough to provide an 

adequate supply to PWC.    

 

 

  



SIMULATED  ROCKFISH  CREEK  RESERVOIR  STORAGE  HISTORY  (MAR 1939 - DEC 1954) 
Demand = 38 MGD;  Minimum Release = Greater of 2/3 of Previous Daily Inflow or 90% Exceedance Flow
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FIGURE 5-1



SIMULATED  ROCKFISH  CREEK  RESERVOIR  STORAGE  HISTORY  (APR 1929 - DEC 1931) 
Demand = 38 MGD;  Minimum Release = Greater of 2/3 of Previous Daily Inflow or 90% Exceedance Flow
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Interbasin Transfer from the Lumber River Basin 

This alternative considers supplementing PWC’s existing raw water supply by 

transmission of raw water from another river basin.  The closest surface water source 

to PWC that is not part of the Cape Fear River Basin is the Lumber River Basin.  The 

Neuse River is the closest surface water source east of Fayetteville, but it is located 

substantially farther away from the PWC service area than the Lumber River.  It is 

estimated that this alternative would require installation of approximately 33-miles of 

transmission line along the I-95 corridor between Fayetteville and the town of 

Lumberton.  Because the Lumber River is not flow regulated, allowable withdrawals 

would be constrained by low-flow (drought) conditions.  The closest available flow data 

for the Lumber River is a gage station located near Maxton, NC.  At this station, the 

Lumber River is reported to have 365 mi2 of drainage area.  Based on flow data from 

1987 through 1999, the lowest daily mean flow and annual 7-day minimum flow at this 

gage station were reported to be 75 cfs (1999) and 79 cfs (1999), respectively.  Much 

lower flows probably occurred at this station in 1968, based on lower flows reported at 

another gage station in Boardman, NC (68 cfs lowest daily mean flow and 72 cfs 

annual 7-day minimum flow) with a significantly larger drainage area of 1,228 mi2.  

These flows are so low that substantial drawdown would occur to satisfy PWC’s 

demand. In addition, parts of the Lumber River, located both upstream and 

downstream of the proposed withdrawal location, have been designated, based on 

recommendations from the National Park Service, as a National Wild and Scenic River 

System.  In addition, the Lumber River has also been designated by the State as a 

North Carolina Natural and Scenic River.  As such, excessive drawdown would be 

unacceptable to preserving the river’s scenic designation.  For these reasons, the 

Lumber River is not considered a viable water supply option for the PWC. 

Interbasin Transfer from Reservoir Located on Yadkin-Pee Dee River 

In addition to siting a new reservoir, the PWC has also investigated transferring raw 

water from existing reservoirs located on the Yadkin-Pee Dee River.  Although there 

are multiple reservoirs located on the Yadkin-Pee Dee River, only the more closely 

located reservoirs were considered for PWC.  There are three consecutive reservoirs 

that are part of the Yadkin Chain lakes that are located west of the PWC service area.  

These reservoirs include: 

• Badin Lake on the Yadkin River (farthest upstream). 

• Lake Tillery on the Pee Dee River.   
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• Blewett Falls Lake on the Pee Dee River (farther downstream). 

All three of these reservoirs are large impoundments used by either Carolina Power 

and Light (CP&L) or Yadkin, Inc. for power generation.  Table 5-1 shows reported 

hydrologic data for the three reservoirs. 

 

Table 5-1 Hydrologic Data For Yadkin Chain Lakes 

Reservoir1 

Drainage Area 

(sq. miles) 

Total Capacity 

(acre-ft) 

Usable Capacity 

(acre-ft) 

Surface Area 

(acres) 

Badin Lake 4,180 241,000 129,000 5,350 

Lake Tillery 4,600 167,000 136,000 5,264 

Blewett Falls Lake 6,830 97,000 42,500 2,570 

1Data from NC Water Resources Data Report (USGS, Water Year 1999) and the 1998 Yadkin-Pee Dee River 

Basinwide Water Quality Management Plan. 

Transmission of additional water supply from any of these reservoirs would require 

installation of a new raw water intake, pump stations, and a transmission line between 

Fayetteville and the reservoir.  Of the three reservoirs, Blewett Falls is the closest to 

Fayetteville and would require the least linear footage of transmission line.  It is 

estimated that a transmission line between Fayetteville and Blewett Falls would require 

installation of approximately 70 miles of transmission line.  Because almost all of 

Montgomery County east of Badin Lake and Lake Tillery is designated as national 

forest, routing of a raw water transmission line to these reservoirs would be more 

difficult in comparison to routing to Blewett Falls.  To avoid routing the transmission line 

through the national forest, an additional 20 to 40 miles of transmission line would be 

required to reach Badin Lake or Lake Tillery above the 70 miles of transmission line 

required to reach Blewett Falls.     

Based on available location and potential environmental and institutional impacts, 

Blewett Falls Lake appears to be the most favorable reservoir on the Yadkin-Pee Dee 

River for PWC to use as a supplemental raw water supply.  Therefore, a preliminary 

evaluation of reservoir and stream data was performed to determine if Blewett Falls 

Lake would have sufficient storage to support the withdrawal rates the PWC would 

likely need.  Based on USGS data (Water Years 1928 – 1999) for the Pee Dee River 
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near Rockingham, NC, the following data were reported for the Pee Dee River just 

downstream of Blewett Falls Dam: 

• 6,863 mi2 of drainage area. 

• Lowest daily mean flow:  58 cfs (1951). 

• Annual 7-Day minimum flow:  185 cfs (1985). 

• 90% exceedance flow:  1,750 cfs. 

As shown in Table 5-1, Blewett Falls Lake has 31.6 billion gallons (97,000 acre-ft) of 

total storage volume and 13.8 billion gallons (42,500 acre-ft) of usable volume.  In 

addition, based on stream flow data, flows just downstream of the dam exceed 1,131 

mgd (1,750 cfs) 90% of the time.  The large storage buffer of the lake should provide 

ample supply for the periods when extreme low flow events occur.  Even with minimum 

inflows to the lake, 13.8 billion gallons would provide hundreds of days of supply at the 

withdrawal rate that PWC would likely need.  Therefore, it can be concluded that 

Blewett Falls Lake is large enough to provide adequate supply to PWC, even during 

periods of minimum inflow to the lake.  

Because use of Blewett Falls Lake would be considered an IBT, two sub-alternatives 

will be evaluated in the alternatives analysis.  The first will consider only transferring 

raw water from Blewett Falls Lake to the P.O. Hoffer WTF.  The second sub-alternative 

will also include a second transmission line for returning wastewater treatment effluent 

back to the Pee Dee River Basin to minimize impacts of the IBT.    

Groundwater Sources 

This alternative consists of pumping groundwater from local aquifers to supplement the 

Cape Fear River raw water surface supply.  In evaluating groundwater supplies, two 

main issues must be addressed.  First, the aquifers must provide an adequate safe 

yield to support the water demand. Second, the new wells must not result in a 

significant drawdown of groundwater levels in regional aquifer formations.   

In 1997, the PWC performed a preliminary ASR evaluation.  The results from this 

evaluation are documented in a Preliminary Engineering Report, Implementation of an 

Aquifer Storage and Recovery System (Hazen and Sawyer, 1997).  As part of this 
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evaluation, local hydrogeologic conditions were evaluated.  Supporting data for the 

following groundwater evaluation are provided in the ASR evaluation.   

Fayetteville is situated 50 miles east of the western border of the North Carolina 

Coastal Plain.  The two main aquifer formations located in the vicinity of the Fayetteville 

area are the Black Creek aquifer and the Cape Fear aquifer. From the 1997 

Fayetteville hydrogeologic evaluation, it was concluded that the local hydrogeologic 

framework is highly variable and that most of the aquifers in the PWC service area are 

low yielding.  The three main aquifers in the PWC service area include the surficial 

sand aquifer, the Cretaceous sand aquifer (which includes the Black Creek Aquifer), 

and the Cretaceous clay aquifer.  Although the surficial aquifer is permeable, because 

of the relative thinness of this aquifer, sustainable yields from this aquifer are less than 

50 gpm (0.072 mgd).  The Cretaceous sand aquifer is the most productive aquifer in 

the Cumberland County area and is capable of achieving yields in excess of 100 gpm 

(0.144 mgd).  In its 1992 Local Water Supply Plan, the Town of Spring Lake reported 

24-hour yields of 142 gpm (0.205 mgd) and 172 gpm (0.247 mgd) for its two regularly 

operated groundwater wells in the Black Creek Aquifer.  The Cretaceous clay aquifer, 

the least productive of the three aquifers, generally achieves yields of less than 20 gpm  

(0.029 mgd). 

Parts of the North Carolina Coastal Plain, particularly the central and eastern sections, 

have experienced substantial decreases in potentiometric surfaces of several aquifers 

in areas where the groundwater demand exceeds the demands.  A 1991 USGS 

Simulation of Ground Water Flow in the Coastal Plain Aquifer System on North 

Carolina indicated that, based on existing well systems, drawdowns in the western part 

of the Black Creek and Upper Cape Fear aquifers in the vicinity of the PWC service 

area are not substantial.  However, it is unknown what a substantial increase in the 

groundwater pumping system would have on the groundwater aquifers in the western 

region of the Coastal Plain.    

In summary, based on local hydrogeologic conditions in the Fayetteville area, 

groundwater yields are too low to support long-term water supply needs for the PWC.  

In addition, it is unclear what a substantial increase groundwater demand in the 

western region of the North Carolina Coastal Plain would have on regional drawdowns, 

particularly when central and eastern sections of the regional aquifers are already 

showing evidence of depletion. 
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Offstream Storage in Local Quarry  

In 1998, the PWC performed a site feasibility study for a raw water impoundment for 

the P.O. Hoffer Plant (CDM, 1998) for water quality management.  One of the potential 

storage sites was an existing water quarry owned by the City of Fayetteville and 

located about two miles north of the P.O. Hoffer WTF near the west bank of the Cape 

Fear River.  The quarry was reported to have a surface area of 12 acres and an 

average depth of 10 feet.  Based on these values, the total storage capacity of this 

quarry is 120 acre-ft or 39 million gallons.  This quarry was ultimately eliminated as a 

potential raw water storage impoundment for several reasons, including the fact that 

the quarry was being considered for an alternative use and the quarry was found to 

under the direct influence of groundwater. 

A preliminary evaluation of other quarries in Cumberland County was performed to 

identify potential sites for offstream raw water storage.  Based on information from NC 

DENR’s Division of Land Resources’ 1999 mine location maps and data tables for 

North Carolina, two large, inactive sand/gravel quarries were found to be located south 

of Fayetteville within a few miles of the Cape Fear River.  These quarries included 

Holmes Pit, a 39.6 acre quarry and W.J. Construction Company Pit, a 18.5 acre quarry.  

A detailed feasibility analysis would need to be conducted to confirm the storage 

volume and assess the suitability of these quarries for raw water storage.  An initial 

evaluation, however, indicates that these quarries would provide small storage 

volumes (on the order of less than 100 to 200 million gallons) that would be capable of 

providing only a few days of supply to PWC during low flow periods.  Therefore, it is 

concluded that there is not a local quarry large enough to store a large enough supply 

to justify this option as a long-term water supply alternative. 

Aquifer Storage and Recovery  

Aquifer storage and recovery (ASR) is the injection and storage of potable water in the 

ground for later retrieval.  A preliminary ASR evaluation was performed for the PWC 

and is reported in a Preliminary Engineering Report titled, Implementation of an Aquifer 

Storage and Recovery System (Hazen and Sawyer, 1997).  Results from this 

evaluation indicated that insufficient hydrologic data were available to determine the 

aquifer storage capacity.  In addition, yield capacity for existing wells were found to be 

highly variable throughout the Fayetteville service area, ranging from low yields of less 

than 20 gpm to higher, more productive yields of greater than 100 gpm.  Results from 

this investigation also indicated that permitting for ASR would be difficult.  In addition, it 

was found that injection of treated surface water into the aquifers could result in several 
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potentially negative geochemical reactions, including dissolution of iron and 

precipitation of iron hydroxides and potential swelling of clays.   For these reasons, 

ASR is not at this time considered a viable long-term water supply option for PWC. 

Non-Potable Reuse 

Non-potable reuse, or water reclamation, is the use of highly treated wastewater to 

satisfy non-potable demands for water.  Potential non-potable water users in the PWC 

service area include large industrial users and the PWC co-generation facility.  In 

August of 2011, a Water Reuse Feasibility Study was prepared for the PWC by McKim 

& Creed. This report concluded that wastewater reuse was a technically feasible 

option, and provided the following estimates of demand that could potentially be 

supplied:  

 Cross Creek Wastewater Reclamation Facility:  includes a service to 94 

potential users totaling 6.4 MGD average daily demand.  The total cost for 

Phases 1 through 4 was estimated at $11,028,000 (excludes O&M). 

 Rockfish Creek Wastewater Reclamation Facility:  includes service to six 

potential users totaling 1.63 MGD average daily demand.  The total cost for 

Phases 1 through 4 was estimated at $3,582,000 (excludes O&M).      

The projected impact to the water / sanitary sewer rate structure from debt 

accumulated to implement a Water Reuse System was deemed too adverse.  Hence, 

further planning and design of a Water Reuse system are on hold at this time.   

 

Bulk Water Purchase 

As the primary purveyor of water to Cumberland County, the PWC is the only 

significant water supplier in the Fayetteville region.  Harnett County, located upstream 

of the PWC, is the second largest water supplier in the neighboring counties.  

However, Harnett County also relies on the Cape Fear River for its raw water supply.  

As supported by its Round 2 Jordan Lake Water Supply Allocation Request of 12 mgd, 

Harnett County, like the PWC, also projects the need for additional water supply 

beyond its current allocation.  In the September 2000, Round 2 Jordan Lake Water 

Supply Storage Allocation and IBT Recommendations, DWR did not recommend 

granting any additional water supply storage allocation to Harnett County.  This 

decision was based on DWR’s projection that Harnett County would still have a 19-
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mgd supply surplus in 2015.  However, it should be noted that the 2015 supply surplus 

was based on substantially reducing the County’s demand projections and maintaining 

the 600 �50 cfs minimum target flow at the Lillington gage station on the Cape Fear 

River.  Because flows at Lillington have frequently dropped below the minimum target, 

Harnett’s “surplus” is considered uncertain at this time.  In addition, given that Harnett 

County is waiting for analysis of available Cape Fear River supply to be completed, 

bulk water purchase from Harnett County is not considered a feasible alternative for 

the PWC. 

5.2 Comparison of Feasible Alternative Water Supplies 

Based on the above analysis of potential alternative water supply options for the PWC, 

feasible long-term water supply options were identified that could be used to 

supplement PWC’s existing surface water supply.  Based on the feasibility analysis, the 

following water supply options were considered for further evaluation: 

• Jordan Lake Allocation (via Cape Fear River Withdrawal Facilities). 

• New Reservoir in Cumberland County. 

• Blewett Falls Lake. 

The JLA-4 workbook in Appendix B provides a summary of the alternatives evaluation.  

A discussion of the evaluation criteria is provided below. 

 

Available Supply 

All three water supply alternatives would provide a large enough water supply to be 

considered a stand-alone water supply option for providing a supplemental water 

supply to PWC.   

As explained previously, the U.S. Army Corps of Engineers has estimated that the safe 

yield of the Jordan Lake water supply pool is approximately 100 mgd.  To date, 63 mgd 

of the total supply has been allocated to surrounding water systems.  Consequently, a 

maximum of 37 mgd of the 100 mgd Jordan Lake supply could be allocated during 

Round 4.   
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Based on data from NC Water Resources Data Report (USGS, Water Year 1999), 

Blewett Falls Lake has a usable capacity of approximately 13.8 billion gallons (42,500 

acre-ft).  Based on this usable capacity and stream data just downstream of the 

reservoir, it is estimated that Blewett Falls Lake would be capable of providing a 

supplemental water supply in excess of 30 mgd even during sustained low-flow 

periods.  

As described in Section 5.1, the safe yield for the Cumberland County reservoir 

alternative is estimated to be 38 mgd based on an assumed minimum release defined 

as the greater of two-thirds of the previous daily inflow or the 90% exceedance flow 

(116 cfs or 75 mgd). 

 

Environmental Impacts 

Of the three alternatives, the Cape Fear River withdrawal facilities expansion would 

have the least environmental impact.  Expansion of the Cape Fear River withdrawal 

facilities would only require installation of new pumps to increase the design and firm 

pumping capacity and minor modifications to existing transmission lines.  No in-stream 

construction would be required.  

Siting of a Cumberland County reservoir near Hope Mills would significantly impact 

wetlands and also will result in flooding of existing roadways, farmlands, forest and 

residential sites, including a cemetery and golf-course.  Of the three likely alternatives, 

siting of a new reservoir would have the most significant environment impacts and 

would likely require preparation of an extensive environmental impact statement.  

The environmental impacts of using Blewett Falls Lake as a raw water source are 

considered moderate in comparison to the other two alternatives.  This alternative 

would require construction of a raw water intake, pumping stations, and an 

approximate 70-mile transmission line.  An environmental assessment or 

environmental impact statement would be required to determine the impacts of this 

alternative.  Since this alternative would result in substantial transfer of water from the 

Yadkin-Pee Dee River Basin to the Cape Fear River Basin, an IBT certificate would 

also be required. 
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Water Quality Classification 

All potential alternative water supply sources are classified as WS-IV, which is the 

same classification as all existing raw water sources for PWC.   

Timing 

The Cape Fear River withdrawal facilities expansion could be implemented in a very 

short period (less than two years), once an allocation is granted.  Conversely, siting of 

a reservoir would require a significantly longer planning period.  The permitting period 

alone for a new reservoir can require in excess of 10 years for some reservoirs.  

Therefore, it was assumed that the new reservoir alternative would require between a 

10 and 20 year planning horizon.  CP&L’s FERC license for Blewett Falls Lake is up for 

reissuance in 2008.  The planning period for the license renewal is five years.  The 

proposed interbasin transfer would be an integral part of the license renewal process.  

The total time to permit and implement the Blewett Falls Lake alternative is estimated 

to be on the order of 10 years given the FERC re-licensing schedule. 

Interbasin Transfer 

As previously discussed, the majority of Cumberland County and eastern Hoke County 

lie within the Cape Fear River Basin, and PWC discharges its treated wastewater 

effluent to the Cape Fear River Basin.  Therefore, continued PWC use of Jordan Lake 

releases via Cape Fear River withdrawals would probably not result in  significant 

interbasin transfer (IBT).  In addition, because the Cumberland County reservoir would 

be supported by a tributary of the Cape Fear River Basin, this alternative would also 

likely not result in significant IBT.  The only alternative that would result in significant 

IBT would be transmitting water from Blewett Falls Lake.  Even if wastewater effluent 

were discharged back to the Blewett Falls Lake, some IBT would occur.  The IBT 

quantities could not be estimated since these values are dependent on PWC’s yet 

unquantified deficit.  Once the available PWC supply is known, and the deficits are 

determined, then the IBT quantities can be estimated for this alternative. 

Regional Partnerships 

While no regional partnerships would be organized as part of the Cape Fear withdrawal 

expansion, a regional partnership with Cumberland County and local governments 

would be an integral part of developing a Cumberland County Reservoir on Rockfish 

Creek.  In addition, if Blewett Falls Lake were used as a supplemental raw water 
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supply, then tie-ins to the transmission line could be coordinated with other regional 

communities.   

Technical, Institutional, and Political Complexity 

As explained in Section 5.1, expansion of Cape Fear River withdrawals by PWC 

beyond what is considered the “available supply” at Fayetteville could require a Jordan 

Lake water supply allocation. Apart from the allocation, this alternative would be 

considered the easiest to implement technically and institutionally.  Because the 

expansion would require minimal upgrades (installation of new pumps), no disturbance 

to the river is expected. 

Siting and development of a Cumberland County Reservoir is considered technically, 

institutionally, and politically very complex.  Planning for this reservoir would require 

coordination with several state and federal agencies to complete the required 

environmental impact studies.  In addition, zoning and permitting would require 

cooperation with the local authorities (particularly the Town of Hope Mills), the County, 

and the State.  

Use of Blewett Falls Lake is considered complex from a technical viewpoint, given the 

long distance of the transmission line.  Environmental impact studies would require 

coordination will several state and federal agencies.  In addition, an interbasin transfer 

certificate would be required from the EMC.  Therefore, this alternative is considered 

institutionally and politically very complex.     

Public Benefits 

Of the three alternatives, the Cumberland County reservoir is the only alternative that 

would provide additional public benefits beyond the addition of raw water supply for the 

PWC service area.  The reservoir alternative would be sized to provide recreational 

benefits in addition to water storage. 

Consistency with Local Plans 

Continued use of Cape Fear River withdrawals is consistent with Fayetteville area 

plans.   However, for the other two alternatives, this information will be provided in the 

final application once PWC’s deficit projections are known and alternatives can be 

appropriately sized and evaluated in more detail. 
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Cost 

Detailed construction and operating costs were not developed for the application.  

However, relative project costs are compared.  Of the three alternatives, the Cape Fear 

River withdrawal facilities would be the most cost effective and would be expected to 

be a fraction of the cost of the other alternatives.  Conversely, the cost for developing a 

Cumberland County Reservoir would be substantial (tens of million dollar investment).  

The costs of installing a 70-mile transmission line from Blewett Falls Lake to the PWC 

water system would also be substantial (i.e., several orders of magnitude higher) in 

comparison to expansion of Cape Fear River withdrawal facilities.  

 

5.3 Alternatives Summary 

As described in the above alternatives analysis, the Cape Fear River is the most 

favorable and viable water supply for the Fayetteville PWC.  Other alternatives 

(Cumberland County Reservoir on Rockfish Creek and Blewett Falls Lake) would 

require significantly longer planning horizons, development of environmental impact 

statements, significant mitigation of environmental impacts (Cumberland County 

Reservoir alternative) and major capital investments.  In addition, the continued use of 

the Cape Fear River would minimize the need for potential IBT for the PWC service 

area.  The PWC currently relies on the Cape Fear River for its raw water source, and 

analysis of long-term water supply alternatives indicates that the PWC should continue 

to use the Cape Fear as its major raw water source. 

6. Plans to Use Jordan Lake 

The PWC is requesting a Level II supply allocation of 10 MGD from the Jordan Lake 

water supply pool to meet long-term water demands.  If PWC were granted an 

allocation, the raw water would be withdrawn from the existing Cape Fear River 

intakes.   

Since PWC would continue to make use of Cape Fear River withdrawals, rather than 

direct withdrawals from Jordan Lake, monitoring of Jordan Lake water quality would not 

be necessary to establish raw water quality suitability for PWC.  However, all raw and 

finished water that PWC uses from the Cape Fear River Basin are and will continue to 

be monitored in accordance with the EPA and NC DENR regulations.  PWC operates 

the Cross Creek laboratory, which is a state certified laboratory capable of performing 



 
 
 
 
 
 
 
 

 36 

 

Jordan Lake Water Supply  
Allocation Application 

Fayetteville Public Works Commission 

most of the required raw and finished water quality monitoring.  Analysis of parameters 

for which the laboratory is not certified is contracted out to various environmental 

testing laboratories. 
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Local Water Supply Plan  supplemental information  for Jordan Lake Allocation Application
Applicant Public Works Commission of the City of Fayetteville

Date 14-Nov-14

Projections
Population to be Served

2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
Year-round 199102 226655 254208 285490 316772 350574 384376 398380 412383 426387 440390

Seasonal (if applicable) 0 0 0 0 0 0 0 0 0 0 0

Indicate months of seasonal use Jan Feb Mar Apr May June Jul Aug Sept Oct Nov Dec

Type of Use (Average Daily Service Area Demand in Million Gallons per Day (MGD)  Do not include sales to other systems)
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

(1) Residential 11.042 13.521 16.000 18.000 20.000 22.100 24.200 25.100 26.000 26.850 27.700
Metered Irrigation

(2) Commercial 5.403 6.152 6.900 7.750 8.600 9.500 10.400 10.750 11.100 11.500 11.900
Metered Irrigation

(3) Industrial 1.630 3.715 5.800 7.800 9.800 11.650 13.500 16.050 18.600 21.100 23.600
Metered Irrigation

(4) Institutional 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Metered Irrigation

Sub-total 18.075 23.388 28.700 33.550 38.400 43.250 48.100 51.900 55.700 59.450 63.200
(5) System Processes                % as Decimal         0.08 2.782 2.2 2.6 3.0 3.4 3.8 4.2 4.5 4.8 5.1 5.4
(6) Unaccounted-for Water        % as Decimal 0.06 4.188 1.6 1.9 2.2 2.5 2.8 3.1 3.3 3.6 3.8 4.0

(7) Total Service Area Demand 25.045 27.192 33.249 38.778 44.307 49.836 55.365 59.697 64.029 68.304 72.579

Sales Commitments 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
Existing Sales Contracts  (list buyer and years covered by contract)

Brettonwood Hills 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
Brookwood South 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171 0.171
Cliffdale West 0 0 0 0 0 0 0 0 0 0
East Gate 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Fort Bragg 2.203 2.203 2.203 2.203 2.203 2.203 2.203 2.203 2.203 2.203
Hoke County 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.519
Kelly Hills 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Rain Tree II 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.019
Stoney Point 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Tangelwood South 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
Town of Spring Lake 0.702 0.702 0.702 0.702 0.702 0.702 0.702 0.702 0.702 0.702
Town of Stedman 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109 0.109
Existing commitments for additional Future Sales (list buyer) 0 0 0 0 0 0 0 0 0 0

Total Sales Contracts 2.969 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790
Total System Demand 28.014 30.982 37.039 42.568 48.097 53.626 59.155 63.487 67.819 72.094 76.369

2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

Future Sales Contracts that have already been agreed to.
Pipe Size Regular or

System Name PWSID MGD Year Begin Year End (inches) Emergency

Future Supplies  List all new supplies or facilities which were under development as of July 1, 2012
Source or Facility Name PWSID SW or GW Sub-Basin Wat Qual Expected Development Year 

Classification Supply Time Online

 Supply-Demand  Comparison  (Show all quantities in Million Gallons per Day )

Available Supply , MGD 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
(1) Existing Surface Water Supply 53.200 53.200 53.200 53.200 53.200 53.200 53.200 53.200 53.200 53.200 53.200
(2) Existing Ground Water Supply 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

(3) Existing Purchase Contracts    0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(4) Future Supplies                       0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

(5) Total Available Supply 53.200 53.200 53.200 53.200 53.200 53.200 53.200 53.200 53.200 53.200 53.200
(6) Service Area Demand 25.045 27.192 33.249 38.778 44.307 49.836 55.365 59.697 64.029 68.304 72.579

4 (7) Existing Sales Contracts       2.969 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790
(8) Contracts for Future Sales 0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000 10.000

(9) Total Average Daily Demand 28.014 31.982 39.039 45.568 52.097 58.626 65.155 70.487 75.819 81.094 86.369
(10) Demand as Percent of Supply 53% 60% 73% 86% 98% 110% 122% 132% 143% 152% 162%

Additional Information for J.L. Allocation
(12) Sales Under Existing Contracts 2.969 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790 3.790
(13) Expected Sales Under Future Contracts 0 0 0 0 0 0 0 0 0 0 0
(14) Demand in Each Planning Period 28.014 30.982 37.0386 42.5676 48.0966 53.6256 59.1546 63.4866 67.8186 72.0936 76.3686
(15) Supply Deficit    (Demand minus Supply) (25.186) (22.218) (16.161) (10.632) (5.103) 0.426 5.955 10.287 14.619 18.894 23.169

Water Supplied to: Contract Amount and Duration
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Public Works Commission of the City of Fayetteville Applicant
14-Nov-14 Date

Future Supply Alternative 1 - New Reservoir in Cumberland County
List the Components of each alternative scenario including the expected period when each component will come online. Show all water volumes in millions of gallons per day

(label the alternative presented in this table)
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

(1) Line (15) From Demand - Supply Comparison Table -25.186 -22.21765 -16.1614 -10.6324 -5.1034 0.4256 5.9546 10.2866 14.6186 18.8936 23.1686
(2)                    Supply from new reservoir 0 0 0 0 0 38 38 38 38 38 38

(3)               Supply Available for future needs -25.186 -22.21765 -16.1614 -10.6324 -5.1034 38.4256 43.9546 48.2866 52.6186 56.8936 61.1686

(4)                   Total discharge to Source Basin
(5)              Consumptive Use in Source Basin
(6)              Total discharge to Receiving Basin
(7)         Consumptive Use in Receiving Basin

(8)     Amount NOT returned to Source Basin 0 0 0 0 0 0 0 0 0 0 0

List details of the future supply options included in this alternative scenario

Future Source PWSID SW or GW
GS 143-
215.22G Wat. Qual Additional Development Year

Basin Classification Supply mgd Time (years) Online



Public Works Commission of the City of Fayetteville Applicant
14-Nov-14 Date

Future Supply Alternative 2 - Interbasin Transfer from Blewett Falls Lake on Yadkin-Pee Dee River (with no return)
List the Components of each alternative scenario including the expected period when each component will come online. Show all water volumes in millions of gallons per day

(label the alternative presented in this table)
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

(1) Line (15) From Demand - Supply Comparison Table -25.186 -22.21765 -16.1614 -10.6324 -5.1034 0.4256 5.9546 10.2866 14.6186 18.8936 23.1686
(2)        New Intake and Pipeline from Blewett Falls Lake 0 0 0 30 30 30 30 30 30 30 30

(3)               Supply Available for future needs -25.186 -22.21765 -16.1614 19.3676 24.8966 30.4256 35.9546 40.2866 44.6186 48.8936 53.1686

(4)                   Total discharge to Source Basin
(5)              Consumptive Use in Source Basin
(6)              Total discharge to Receiving Basin
(7)         Consumptive Use in Receiving Basin

(8)     Amount NOT returned to Source Basin 0 0 0 0 0 0 0 0 0 0 0

List details of the future supply options included in this alternative scenario

Future Source PWSID SW or GW
GS 143-
215.22G Wat. Qual Additional Development Year

Basin Classification Supply mgd Time (years) Online



Public Works Commission of the City of Fayetteville Applicant
14-Nov-14 Date

Future Supply Alternative 3 - Interbasin Transfer from Blewett Falls Lake on Yadkin-Pee Dee River (with wastewater effluent return)
List the Components of each alternative scenario including the expected period when each component will come online Show all water volumes in millions of gallons per day

(label the alternative presented in this table)
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

(1) Line (15) From Demand - Supply Comparison Table -25.186 -22.21765 -16.1614 -10.6324 -5.1034 0.4256 5.9546 10.2866 14.6186 18.8936 23.1686
(2)             New Intake and Pipeline from Blewett Falls Lake 0 0 0 30 30 30 30 30 30 30 30

(3)               Supply Available for future needs -25.186 -22.21765 -16.1614 19.3676 24.8966 30.4256 35.9546 40.2866 44.6186 48.8936 53.1686

(4)                   Total discharge to Source Basin
(5)              Consumptive Use in Source Basin
(6)              Total discharge to Receiving Basin
(7)         Consumptive Use in Receiving Basin

(8)     Amount NOT returned to Source Basin 0 0 0 0 0 0 0 0 0 0 0

List details of the future supply options included in this alternative scenario

Future Source PWSID SW or GW
GS 143-
215.22G Wat. Qual Additional Development Year

Basin Classification Supply mgd Time (years) Online



Applicant Public Works Commission of the City of Fayetteville

Date 14-Nov-14

Alternatives Summary Description

Alternative 1 New Reservoir in Cumberland County

Alternative 2 Interbasin Transfer from Blewett Falls Lake on Yadkin-Pee Dee River (with no return)

Alternative 3 Interbasin Transfer from Blewett Falls Lake on Yadkin-Pee Dee River (with wastewater effluent return)

Alternative 4

Alternative 5

Jordan Lake Allocation Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

Allocation Request (% of storage) 10%

Total Supply (MGD) 10* 38 >30 >30

Environmental Impacts Low High Moderate Moderate

Water Quality Classification WS-IV WS-IV WS-IV and B WS-IV and B

Interbasin Transfer (MGD) TBD** TBD** TBD TBD

Regional Partnerships No Yes Yes Yes

Technical Complexity Not Complex Very Complex Complex Complex

Institutional Complexity Not Complex Very Complex Very Complex Very Complex

Political Complexity Not Complex Very Complex Very Complex Very Complex

Public Benefits None Many None None

Consistency with local plans Yes TBD TBD TBD

Total Cost ($ millions) Low High High High

Unit Cost ($/1000 gallons) Low High High High

Detailed cost estimates not available at this time. 

* Total Level II allocation request of 10% based on 100 mgd total storage being available.   

**  Because small portions of Cumberland County are located outside the Cape Fear River Basin (in the Lumber River Basin and South River Basin), some consumptive losses would be expected to occur 
outside the Cape Fear River Basin.  These consumptive losses would constitute an interbasin transfer if the total exceeded 2 mgd.  However, the quantities cannot be quantified until the PWC’s available 
supply is determined.
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2010 Water Shortage Response 

Ordinance (No. S2010-007) 
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PWC Water Rate Schedule 








