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June 8, 2007 
 

Ms. Andrea Terry 
Watershed Manager 
Rivanna Water & Sewer Authority 
695 Moores Creek Lane 
Charlottesville, Virginia  22902 
 
 
Subject: Beaver Creek Reservoir  
  Safe Yield Study  
 
 
Dear Ms. Terry: 
 
 Gannett Fleming has completed the safe yield investigations for Beaver Creek Reservoir 
and provides this report for your use in preparing a water supply plan to comply with the new 
Virginia Water Supply Planning Regulations.  These analyses estimate the safe yield of Beaver 
Creek Reservoir for the Crozet system during the worst drought of record to be 1.8 MGD.  
Details of the analyses are presented below. 
 
Study Limitations 
 

The scope of this study is limited to evaluating the availability of source water from 
Beaver Creek Reservoir exclusive of existing physical constraints.  Variations in monthly 
demand were not included in the analyses.  Seepage from Beaver Creek Reservoir is unknown 
and was assumed to be insignificant.   
 
Previous Studies 
 
 There are no known previous safe yield studies completed for Beaver Creek Reservoir as 
it supplies water to the Crozet system; however, several studies have examined using Beaver 
Creek Reservoir to supply water to the Urban Area System in addition to the Crozet system.  To 
a large extent, this study relies on work completed for these previous studies.  They are: 
 

• Safe Yield Study (Urban Area System), Gannett Fleming, Inc., January 2004 
• Safe Yield Study Supplement No. 1 (Urban Area System), Gannett Fleming, Inc., July 

2004 
• Technical Memorandum - Evaluation of Fluctuations in Beaver Creek Reservoir Pool 

Level, Gannett Fleming, Inc, September 9, 2004 
• Technical Memorandum – Flood Storage Reallocation Issues, Gannett Fleming, Inc., 

September 13, 2004 
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Beaver Creek Reservoir 
 
Beaver Creek Dam was originally designed and constructed in 1963 by the United States 

Department of Agriculture, Natural Resources Conservation Service (NRCS), which was 
formerly known as the Soil Conservation Service (SCS).  The dam and reservoir were designed 
to have sediment storage, water supply storage and flood control storage components.  Table 1 
lists the design volumes for these components as reported in the “Work Plan for Beaver Creek 
Watershed” dated March 1960.  Total Beaver Creek Reservoir Volume (as plotted on Figures 
provided in Appendix A) was assumed to be the sum of the sediment storage volume and the 
water supply storage volume, or 587.1 MG.   
 

Table 1 
Components of Beaver Creek Reservoir 

Design Volume 
Component acre-feet MG 

Sediment Storage 202 65.8 
Water Supply Storage 1600 521.3 
Flood Control Storage 1746 568.9 

 
No hydrographic surveys of the reservoir are known to have been completed since the 

dam was constructed; therefore, the present volume of sediment in the reservoir and the presently 
available water supply storage volume are not known.  The January 2004 Safe Yield Study 
reports the average sediment accumulation rate in the South Fork Rivanna Reservoir watershed 
(of which the watershed of Beaver Creek is a part) is approximately 15.1 MG per year.  This is 
approximately 0.058 MG per year per square mile of watershed.  If sediment is accumulating in 
Beaver Creek Reservoir at an average rate of 0.058 MG per year per square mile, then the design 
sediment pool of 202 acre-feet would accommodate approximately 118 years of sediment 
accumulation.  Based on these assumptions, it appears that the sediment storage capacity of 
Beaver Creek Reservoir is sufficient and that, theoretically, accumulated sediment would not 
reduce the design water supply storage of the reservoir within the 30-year design horizon.  For 
these analyses, the usable storage in Beaver Creek Reservoir is assumed to be 1600 acre-feet 
(constant). 
 

The drainage area upstream of Beaver Creek Dam is 9.55 mi2.  The surface area of the 
normal pool is 0.16 mi2. There are no existing voluntary minimum releases from the reservoir 
and seepage at the dam is unknown.   

 
The intake tower at Beaver Creek Dam can access water 5 feet, 10 feet, 15 feet and 20 

feet below the normal pool level.  It is assumed that these intake elevations were designed such 
that the entire as-designed water supply volume of the reservoir can be accessed; however 
without detailed hydrographic survey data this assumption cannot be confirmed.  There is also a 
lake drain at the bottom of the tower.  Water discharged through the intake tower is transferred to 
a raw water pump station at the toe of the dam.  The pump station has two 1 MGD pumps; 
however only one pump is operated at a time.  According to RWSA staff, the capacity of the pipe 
exiting the pump station is approximately 1.3 MGD.  The Crozet water treatment plant capacity 
is 1 MGD.   
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Climatological Data and Streamflow Data 
 

A determination of safe yield requires extensive hydrologic (streamflow) and 
climatological (precipitation and gross evaporation) data to identify critical drought periods and 
to determine the availability of water.  An extensive hydrologic and climatological database was 
developed as part of the July 2004 Safe Yield Study.  The period of record was from October 
1925 through September 2003.  The period of record was later extended as part of subsequent 
studies.  As documented in the July 2004 Safe Yield Supplement No. 1, the watershed of Beaver 
Creek Reservoir was assumed to be similar to the larger watershed of the Mechums River 
Pumping Station; therefore the streamflows developed in the prior study for the Mechums River 
Pumping Station were transposed to Beaver Creek Reservoir through a linear adjustment based 
on contributing drainage area.  While the details of the hydrologic and climatological database 
development are not discussed in this letter, Table 2 and Table 3 document the data used for 
Beaver Creek Reservoir. 
 

Table 2 
Data Used in Development of Net Evaporation Database for Beaver Creek Reservoir 

 
Component Source 

Average Monthly Gross 
Evaporation 

Evaporation from Lakes and Reservoirs, Meyer, 1942 

Daily Precipitation National Climatic Data Center Precipitation Gage at 
Charlottesville 

Daily Net Evaporation Computed from Average Monthly Gross Evaporation and Daily 
Precipitation.  See January 2004 Safe Yield Study for details.   

 
Table 3 

Data Used in Development of Inflow Database for Beaver Creek Reservoir 
 

Period USGS Streamflow Gage Relationship Used 
October 1925-September 1934 2033500 – Rivanna River near 

Charlottesville 
Best Fit Statistical 

Relationship 
October 1934 – September 1942 02034000 – Rivanna River at 

Palmyra 
Best Fit Statistical 

Relationship 
October 1942 – September 1951 2031000 – Mechums River near 

White Hall 
Direct Transposition 
Based on Drainage 

Area 
October 1951 – March 1952 2034000 – Rivanna River at Palmyra Best Fit Statistical 

Relationship 
April 1952 – August 1966 2032500 – S.F. Rivanna near 

Earlysville 
Direct Transposition 
Based on Drainage 

Area 
September 1966 – March 1970 2034000 – Rivanna River at Palmyra Best Fit Statistical 

Relationship 
April 1970 – September 1979 2032680 – N.F. Rivanna River near 

Proffit 
Best Fit Statistical 

Relationship 
October 1979 – July 2005 2031000 – Mechums River near 

White Hall 
Direct Transposition 
Based on Drainage 

Area 
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Results of Analyses 
 
 A computer model was developed to simulate the operation of the Beaver Creek 
reservoir.  The purpose of the model was to simulate the operation of the existing system for a 
lengthy period of record to determine the safe yield.  The effect of different operating 
assumptions, conservation and drought contingency measures, regulatory releases and expansion 
alternatives were not considered.   
 
 For this study, safe yield is defined as the maximum quantity of water that can be 
continuously withdrawn from the system during the most severe drought of record without 
exhausting the supply.  It is assumed that the reservoir is full at the beginning and at the end of 
the period.  Demand is assumed to be withdrawn from the reservoir on an average day basis. 
 
 Based on the simulation of the system, the drought of record occurred from June 27, 2001 
to November 11, 2002.  Other severe droughts occurred in 1931, 1966, and 1977.  During the 
2001-2002 drought, the maximum constant demand that could be supplied is 1.8 MGD.  For this 
demand, the reservoir level would have fallen below the crest of the spillway on June 27, 2001 
and just emptied the usable storage in the reservoir on November 11, 2002.  The reservoir would 
not have refilled until February 24, 2003 which is over 100 days later.  Plots of reservoir storage, 
reservoir inflow, net evaporation and spillway losses versus time for the period of record are 
attached as Figures A.1 through A.9.  These plots show the fluctuation in reservoir storage and 
other system variables that would have theoretically occurred over this period. 
 

Physical characteristics of the system which could potentially limit the safe yield include:  
the pump station capacity (1 MGD), the raw water pipeline capacity (approximately 1.3 MGD) 
and the treatment plant capacity (1 MGD).  Significant modifications to the system may be 
required to operate at or near the safe yield of 1.8 MGD.  As mentioned earlier, no minimum 
releases are required from the Beaver Creek Reservoir at this time.  If a constant minimum 
release is required in the future, the safe yield for water supply could be computed by subtracting 
the minimum release requirement from the safe yield computed in this study.  If complex 
variable release requirements are required, additional study would be necessary to assess the full 
impact of the minimum releases on safe yield. 
 

We trust that the results of this analysis will be useful to you in preparing the water 
supply plan to comply with the new Virginia Water Supply Planning Regulations.  Should you 
have any questions regarding this study, please contact me at (703) 222-3704, extension 11. 
 

 
Sincerely, 

 
GANNETT FLEMING, INC. 

 
 
 

Aaron D. Keno, P.E. 
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Vice President 
Fairfax Office Manager 

 
 
 
 
Enclosures as noted 
 
cc: J. Whitaker, RWSA 
 File 
  
 


