
December 31, 2003 

11s. Jennifer J\. \Vhitaker, P.E. 
Chief Engineer 
Rivanna Water & Sewer J\uthority 
6951100res Creek Lane 
Charlottesville, Virginia 22902-9016 

RE:  Community Water Supply Capital Program 
South Fork Rivanna Reservoir Dredging Review 

Dear 11s. Whitaker: 

Rivanna Water and Sewer J\uthority (RWSJ\) has contracted with Gannett Fleming, 
Inc.(GF) to review the dredging investigations performed by others for the South Fork 
Rivanna Reservoir (SFRR), assess the likely outcomes and technical and economic 
impacts of dredging, and provide commentary on anticipated success. 

Recent work performed by others to assess options for increasing the storage in the SFRR 
culminated in three reports including: Draft Technical 'Memorandum on South Fork 
Rivanna Reservoir Dredging Project completed in 11arch 2003 by O'Brien & Gere 
(O&G); Analysis of Alternatives for  Rivanna Water and Sewer Author i ty completed by 
Vanasse Hangen Bmstlin, Inc. (VRB) in February 2000; and Recommended Alternatives 
Analysis Revised Draft completed by VRB in 11ay 2001. GF utilizes the terminology and 
data contained in these reports for the purposes of this review. GF has not assessed the 
accuracy of the referenced reports or determined the appropriateness of activities 
conducted beyond the commentary in this report. Reservoir storage discussed herein is 
based on the "useable" storage defined by these reports to be above the lowest gate on the 
intake. J\n assumption is often made in safe yield analysis that not all water down to the 
lowest gate is "useable". This issue will be addressed in detail in the GF raw water model 
results report scheduled for January 2004 completion. 

The SFRR was first filled in 1966 and at that time had approximately 1,700 million gallons 
of total storage and 1,250 million gallons of useable storage. Based upon recent 
bathymetric surveys, it is estimated that the current useable storage volume at SFRR is 
approximately 800 million gallons, a nearly 40% reduction in capacity due to sediment 
accumulation over the past 35 years. During that period six bathymetric surveys were 
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performed. A range of  8 million gallons per yr. (mg/yr) to 25.71 mg/yr in volume lost was  
observed for five of  the studies (when compared to the previous study). The last study  
conducted in 2002 showed an increase in the storage volume by 5 mg. It is uncertain i f   
this survey indicates a true change in conditions or simply an anomaly due to survey  
techniques or other natural conditions. As depicted in the attached Figure, the average  
sedimentation rate change is 15.14 mg/yr.  

As noted in the South Fork Rivanna Reservoir Watershed report by Albemarle County  
Watershed Manager, Stephen Bowler, the SFRR has higher suspended solids and lower  
water clarity than comparable reservoirs near Charlottesville. Sedimentation at the rate  
experienced at SFRR is generally more severe than experienced in similar settings in the  
eastern U.S. Mr. Bowler also noted that the rate of  sedimentation appears unrelated to  
development in the drainage �� �� �� �� �� ��  Maintenance dredging of  water supply reservoirs is  
also unusual. However, the sedimentation rates appear accurate and fairly constant.  
Previous investigations indicate increased erosion control in the watershed will not  
significantly reduce sediment. Controlling the sediment inflow is unlikely and dealing  
with its accumulation is a reality i f  SFRR is to �� �� �� �� �� ��  in use in its current configuration.  

In an effort to increase overall system. �� �� �� �� �� �� �� �� �� ��  RWSA is evaluating the technical and  
economic viability of  dredging the SFRR to reclaim some or all of  its original useable  
storage. Dredging the SFRR is one of  three options that are currently being considered  
along with increasing the dam height by four feet. The referenced studies conclude that all  
of  these options are technically feasible, based upon tabletop examinations. The  
methodologies for implementing each of  these options are discussed in the reports  
referenced above and will only be discussed briefly here. The main technical  
discriminators between the three options are the increase in useable storage volume, the  
capital cost of  implementation, and the operating cost associated with dredging.  
Environmental impacts must also be addressed prior to final project selection. Since this  
report is focused on sedimentation and not safe yield, only the 4'increase in dam height is  
discussed for comparison.  

Dredging 
The previous assessments agree that dredging is a technically feasible option. Dredging 
could be performed either by a contractor or internally by RWSA. For a one-time dredging 
event it would be most cost effective to utilize a contractor. For a series of  dredging events 
to occur over an extended period, it may be more cost effective for RWSA to purchase 
equipment and perform this work internally. For the purposes of  this review, GF adopts 
this approach. However, a thorough evaluation of  labor impacts, insurance costs and 
actual cost-benefit of  in-house versus contracted work should be performed i f  this option is 
pursued. GF performed a tabletop cost analysis assuming RWSA would purchase the 
dredge equipment and perform the work with RWSA staff (either new staff or existing 



Page 3 of9 
Ms. Jennifer A. Whitaker, P.E. 

staff), contract with an outside contractor to construct dewatering basins, and perform 
sediment drying, hauling and spreading with in-house staff. . 

The previous reports have very different opinions on the costs associated with dredging. 
The May 2001 VHB Report estimated costs of  approximately $40 million (2001) for a 
one-time dredging event around the year 2020 to restore the SFRR to its original capacity 
(includes dredging of  additional sedimentation during the interim and with diminished 
useable storage after completion due to continued sedimentation), and approximately $75 
million (2001) for eight dredging events over a 13-year period to restore the SFRR to its 
original capacity (assumes the same dredge volume and sedimentation conditions 
described in the one-time dredging event). Both options were developed with an interim 
(20 years) and ultimate (50 years) projection of useable storage volume. GF assumes a 20-
year operation to accomplish the same volume removal of  a one-time dredging operation 
scheduled for the year 2024. The costs of  a one-time dredging event have not been 
estimated by GF. A one-time event is likely to be more expensive since it will require 

á.signif icantly more land for dewatering, and:thedredging equipment required to moye r3.7 i; 
million cubic yards of  material ina short period of  ti rnewil l  be much larger thamf6hthe 
longer term dredging. 

The March 2003 O&G Report indicates a cost of  approximately $1.2 Mil l ion for the first 
year of  an annual event, including'an annual operating cost of  $75,000. This report is 
based on 155,000 cu. yds. being initially dredged and a total of  a little more than 3.0 
million cu. yds. when complete. GF investigations are based on a slightly higher volume 
of  material and result in significantly higher costs. The approach and assumptions are 
discussed below. 

The dredging operation i tself is relatively simple and would include the purchase and use 
of  a hydraulic dredge, a booster pump station, piping, anchors, and tender boats. The 
booster pump station may not be required depending on the total distance from the dredge 
to the sediment dewatering operations. Annual maintenance would include replacement of  
cutter heads, pump maintenance, boat maintenance, and pipe maintenance. The total 
estimated cost for equipment is approximately $700,000 depending on the requirements for 
a booster pump station and is based upon discussions with dredging equipment 
manufacturers. 

Dewatering of  the dredged material will be a significant cost component of  the first year 
and annual operations. Dewatering would occur in an upland diked area where the 
supernatant can flow back to the stream. A site has not yet been identified for permanent 
dewatering basins; however, the O&G Report indicated a temporary site has been 
identified on Panorama Farms. For the purposes of  cost estimating it is assumed that the 
Panorama Farm site would also be the permanent dewatering basin location. Preliminary 
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cost estimates for construction of  the dewatering basins is $450,000. Transportation and  
disposal of  dewatered material will be handled separately and is discussed below.  

The annual volume of  sediment removed from SFRR to reclaim the useable pool volume is  
based on 450 mill ion gallons of  reclaimed storage and 15.14 million gallons per year of   
new sediment. This results in a volume of  approximately 750 million gallons of  sediment,  
which equates to approximately 3.7 million cubic yards over 20 years, or 186,000 cubic  
yards per year. These sediments would require drying and disposal. Costs for disposal of   
the sediment removed from SFRR are difficult to predict since many relevant factors are  
undetermined. Consequently, dredging cost relies significantly on establishing a  
permanent disposal site and estimating the associated costs. These factors and costs and  
discussed below. Please note the GF computed volumes are more than the O&G volumes  
referenced above.  

For the first year of  operation, GF understands that RWSA has an agreement with the  
owner ofPahorama farms to dispose of  the sediments for a unit cost of  $1 per cubic yard', .,  
GF doestl lotknow what is included in this cost(i ;e: Whether Panorama farms will halll :an.d'  
spread the material or whether this must be provided by RWSA). GF suspects that this is:  
simply a disposal fee and recommends additional investigations to confirm. In estimating  
costs for the first year of  operation, GF has assumed this cost includes hauling, spreading  
and compacting, which is possible i f  the Panorama Farms owner desires these sediments  
for specific applications. I f  costs for hauling, spreading and compacting are not included  
in the disposal cost, an additional $5 to $6 per cubic yard ($750,000 to $1,000,000) must  
be added to the first year cost.  

The nature of the sediment is currently unknown. Laboratory tests should be conducted for  
PCBs, hydrocarbons, mercury, pesticides, and other parameters that could be present.  
Certain materials could be hazardous and could make dredging more expensive than  
discussed here or potentially unfeasible.  

Long term disposal options are not discussed in the March 2003 O&G Report; however,  
GF assumes that RWSA will purchase a 200-acre parcel for permanent sediment disposal  
as recommended in the May 2001 VHB Report with an additional cost of  approximately  
$8 per cubic yard for dewatering, hauling, spreading and compacting of  the sediments. A  
site should be preliminarily identified in future investigations to confirm costs. For the  
purposes of  cost estimating GF has assumed a cost of  $500,000 for property acquisition  
amortized as an annual cost for the twenty years of operation. '  

To provide some perspective on this volume, this volume of material spread evenly over a  
200-acre site would raise the grade by approximately 9 feet.  
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The anticipated costs associated with the first year of  dredge operations and maintenance is  
approximately $1.8 million and is based on a dredge volume of  186,000 cu. yds. Details  
are presented in Table 1 below. Please note that this estimate assumes that the cost  
presented in the O&G Report for sediment disposal at Panaroma Farms includes hauling,  
spreading and compacting. I f  hauling, spreading and compacting must be accomplished by  
RWSA, this cost goes up to $2.8 million. Table 2 presents annual operating costs expected  
for operating of  the dredging equipment and disposal of the sediments, which is estimated  
at approximately $2,100,000. The costs included in the annual operating and maintenance  
assume that RWSA will adequately maintain the dredging equipment and that full  
replacement will not be necessary. Annualized land purchase costs are also included.  

Table!   
I " fm laIDred'19m9 Cáosts  

Item 
Dredge 
Booster Pump 
Piping 
Tenders 
Anchors & miscellaneous 
equipment 
Dewatering Basins 
Disposal of  Sediment 
Maintenance Parts (cutter 
heads, pump parts, piping 
repairs, etc. 
Fuel 
Labor 
Subtotal 
Contingency (20%) 
Total*  

FirstYear Cost 
$400,000 
$250,000 
$15,000 
�� �� �� �� �� �� ��  

$10,000 

$450,000 
S155,000 
$25,000 

$30,000 
$125,000 

$1,485,000 
$297,000 

$1,782,000á 
-

*Note: Total  f i rst year cost would increase to 
approximately $2.8 million i f  haul ing, spreading, 
and compacting costs must be added. 
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Table 2 
AnnuaID d' 0re 19m9 JeratlODs costs 

Item First Year Cost 
Fuel $30,000 
Labor $125,000 
Dredging Equipment $40,000 
Maintenance and Repair 

--
Cutter Heads $25,000 
Booster Pump Maintenance $10,000 
and Repair 

-

Disposal of  Sediment $1,488,000 
Land Acquisition $36,000 
Subtotal $1,750,000 
Contingency (20%) $350,000 
Total  $2,100,00'0 . 

Dam Raising 
The May 2001 VHB Report details the options of  raising the pool level at SFRR by 4' and 
8'. GF includes only the 4 feet height increase in this report as comparison for gaining 
storage volume. The costs presented for the 4-ft. increase generally seem reasonable and 
are accepted for the purposes of  this report. GF has included a 10% factor on costs to 
account for increases since the report was prepared in 2000. The 8-f1. 'increase comparison 
is not made because costs have not been adequately confirmed for an 8-ft. crest increase to 
the SFRR. Various dam height increases may be considered upon completion of  the safe 
yield investigation scheduled for January 2004. 

Cost Analysis 
GF prepared the following cost analysis based on the past reports and the above described 
estimate for dredging. GF assumes the current (2003) useable storage volume is 
approximately 800 mill ion gallons, since it was estimated at 841 million gallons in a 2000 
bathymetric survey and sedimentation has likely continued at the current rate. The 
summary costs are based on 2003 dollars. GF assumes that all options are immediately 
implemented. Table 3 presents the useable storage Voli.lme estimates in 2004 after 
implementation of  each option, useable storage volume in 2024 at the completion of  20-
year dredging, and in 2054 to provide comparison. Volume reduction for the non-dredging 
periods is based on the projected approximately 15 mill ion gallons per year lost volume 
due to continued sediment deposits. Dredging volume is based on the useable storage 
desired plus the additional sediment accumulated in the interim. Costs per gal10n of  
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useable storage volume increase are presented based on the volume increase achieved as of   
2024 from the current useable storage volume.  

Table 3 

Option Current 
Useable 
Storage 

Vol. 2003 

Useable 
Storage 

Vol. 
2004 

Dredging 800MG 822.5 
MG 

4' Dam 
Height 
Increase 

800MG 1385 
MG 

4' Dam 
Height 
Increase & 
Dredging 

800MG 1,422.5 
MG 

o  to os'plion etCompanson 
Useable  
Storage  

Vol. 2024  

1,250 MG  

1l00MG  

1,850 MG  

Useable 
Storage 

Vol. 2054 

Cost 
(2003 $) 

Cost 
($$/Ga1 Vol. 
as of2024) 

800MG $41.7 m $.0334 

650MG $2.5 m $.0023 

1,400 MG $44.2 m $.0239 

Note:  All volumes shown assume contmued sedlmentatlOn at thecurrent rate. Useable 
storage volumes for all options will continue to diminish due to sedimentation. 

Observations 
1.  Sedimentation in the SFRR is accumulating at approximately 15 mg/yr. The 

sedimentation conditions at SFRR are unusual for similar reservoirs in Virginia and 
the eastern U.S. The sediment accumulation at SFRR appears fairly constant and 
predictable. 

2.  The nature of  the sediment is currently unknown. Laboratory tests should be 
conducted for PCBs, hydrocarbons, mercury, pesticides, and other parameters that 
could be present. Certain materials could be hazardous and could make dredging 
more expensive than discussed here or potentially unfeasible. 

3.  It appears that sedimentation will continue in the South Fork Rivanna River and i f  
it continues at a similar rate, any project must include sediment removal to preserve 
useable storage volume at SFRR site or -consider the impact on safe yield. I f  no 
action is taken, the SFRR intake could eventually be buried or otherwise rendered 
unusable due to sediment accumulation. 

4.  According to the O& G study, the pilot dredging project would remove 155,000 
cu.yds. of  sediment. At current sedimentation rates, that volume gained would be 
depleted in approximately 2 years. 

5.  At 15.14 mg/yr., approximately 300 mill ion gallons (or 1.5 million cu.yds.) of  
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additional storage will be lost in SFRR over the next 20 years. Considering the 
current lost volume (approximately 450 mg), a total of  750 mg (or 3.7 million cu. 
yds.) of  sediment must be removed over the next 20 years to restore the original 
(1966) volume. 

6.  Table 3 identifies the approximate projected volumes at a 20 yr. (2024) and 50 yr. 
(2054) planning period. Dredging or a 4'Dam Height Increase as stand-alone 
projects will result in 2024 useable storage volumes near original (1966) volumes 
and 2054 volumes near current day amounts as sedimentation accumulation 
resumes after 2024. 

7.  The above options were previously identified by others and evaluated based on 
current knowledge. Cost estimates are presented for comparison purposes only. 

8.  Each option results in different useable storage volumes and hence would result in 
different safe yields. There are other issues in addition to sedimentation/dredging 
that ultimately impact safe yield and are important to selecting an option 
(pennitting requirements, property impacts, etc.). 

9.  Environmental impacts must be considered prior to final project selection. 
10. Additional investigations regarding a dewatering site and permanent disposal site 

are necessary to finnly estimate dredging costs and assess feasibility. 
11. While the initial (pilot) dredging proj ect is not unreasonable ($1.8 million), the cost 

for fully implementing any of  the identified dredging options is high enough ($41.7 
million in 2003 dollars) to warrant serious consideration of  alternative approaches 
to gain volume and enhance safe yield. 

12. Other alternatives may exist individually or in combination that could provide the 
desired increase in safe yield at a competitive cost including: 

a.  An alternative to capture sediment in a constructed facility at the head-end 
of  the SFRR; 

b.  An alternative to develop storage elsewhere in the watershed. Immediate 
alternatives include other RWSA reservoirs. Ragged Mountain is an 
obvious candidate since rehabilitation is required at the site regardless of  
other factors. Other benefits are gained since sedimentation is less severe in 
tributaries (reducing maintenance costs and increasing safe yield 
sustainability). 

c.  An alternative for continuous or periodic conveyance of  sediment at SFRR 
through modified dam operation strategies or constructed solutions. 

Recommendations 
1.  Delay implementation of  the pilot dredging project until the long term cost of  

dredging can be re-evaluated and alternate long term solutions for increasing 
safe yield are investigated. Alternatives should include additional storage at 
Ragged Mountain and other highly ranked alternatives previously identified. 
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2.  Develop short tenn and long tenn options for satisfying projected water supply 
deficits following completion of  the GF safe Yield Analysis scheduled for 
January 2004. Options should provide "apples-to-apples" comparisons of  
improvements. 

3.  Continue with other Community Water Supply Capital Program projects based 
on a logical critical path. 

4.  Conduct laboratory tests on SFRR sediments for PCBs, hydrocarbons, mercury, 
pesticides, and other parameters that could be present. 

S.  Monitor the rate of  sedimentation by bathymetric survey every 2 years. The 
same method of  survey should be used in all future surveys to reduce error due 
to measurement method. Map location of  the sediment and test sediment 
characteristics throughout the deposition area and at various depth. 

Gannett Fleming appreciates the opportuni ty to serve RWSA and looks forward to 
discussing this letter report and implementing:appropriate action plans. 

Very truly yours, 
GANNETT FLEMING, INC. 

Thomas B. Pursel, P.E.  
Project Manager  

Attachments 

Q:\42727 Rivanna\ Task 3 - Dredging\dredging letter-final.due 


