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1. VIRGINIA DEPARTMENT OF CONSERVATION & RECREATION DESIGN 
REPORT FORM 

The following pages provide the Virginia Department of Conservation & Recreation 
form for the Design Report for the Construction/Alteration of Impounding Structures .. The 
form is provided in partial fulfillment of the requirements of the Department to ootiiiQ a 
permit to construct the new Ragged Mountain Dam near Charlottesville, VirgiriX&\'YThe 
location of additional information required by this form is found throughoutjhe-Design 
Report. Specifically, the "Additional Information" required by Item 10 of th(fdtm' is found 
in this submission as detailed in Table 1.1. '­

Table 1.1 
Location of Additional Information Required by VA DC:k; D~ign Report Form 

"'it>;- ; 

VADeR 
Design Report 

Form Item Description Location 

10.a 

lO.b 

\ ..1O.c 

.\\ 

"" , 

10.d 

Description of Properties loc~!e?~n the 
inundation zone downstream' [[({pi/the site of the 
impounding structure, including the location and 
number of residential strqstures, buildings, roads, 
utilities and otl)er~prQPerty that would be 
endangered should~re'impoundingstructure fail. 

Appendix A.l 
(this volume) 

(see also Design 
Report Volume 9 ­
Dam Failure and 

Inundation Mapping) 
Statement from the governing body of the local 
political subd~vision or other evidence confirming 
that thebody is aware of the proposal to build or 

.alter an impounding structure and of the land use 
Classifications applicable to the inundation zone . 

Appendix A.2 
(this volume) 

. Maps showing the location of the impounding 
st~ucture that include: the county or city in which 
the impounding structure is located, the location 
of roads, access to the site and the outline of the 
impoundment. 

Appendix A.3 
(this volume) 

A report of the geotechnical investigation(s) of 
the foundation soils or bedrock and of the 
materials to be used to construct the impounding 
structure. 

Design Report 
Volume 2­

Geotechnical Report 

f~ 6annettFleming L- L August 2008 
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Table 1.1 (continued) 

VADeR 
Design Report 

Form Item Description Location 

10.e 

Design assumptions and analyses sufficient to 
indicate that the impounding structure will be Design Report 
stable during construction and during the life of Volume 4 - Gravity 
the impounding structure under all conditions of Dam Stability 
reservoir operations, including rapid filling and Analyses Report') 
rapid drawdown of the impoundmenLiG '; 

10.f 

Confirmation of the stability of the reservoir rim j':/ :: 
area in order to safeguard against reservoir rim'i,,;'i):;-;!

/~~, si~ Report
slides of such magn~tude as. to create. waves ", ,,+1VoIllme 2 _ 
capable of overtopping the impounding structure (G'lc~'\ t· 1 R 

d fi . f ri bili duri . ',' e,oteclllllca eportan con irrnauon 0 nm sta I ity unng seismic". ';"/ 
activity. ii(·'6~ijii\ 

10.g 

Design assumptions and analyses sufficientts. 
indicate that seepage in, around, througp\~r under 
the impounding structure, foundatiqn, 'B.Q&> 
abutments will be reasonably and p?~~it!Cally 
controlled so that internal or.external f;rces or 
results thereof will not endal).gepbe stability of 
the impounding structure. 'i, • 

Provided in future 
Design Report 
Supplements. 

10.h 

( \ / 

Calculations an,da~sul-pptionsrelative to design 
of the spillwayis) :", 

Design Report 
Volume 1 - General 

Information and 
Hydrologic and 

Hvdraulic Report 

10j 

, 

A description of provisions to insure that the 
impodh<:iing structure an appurtenances will be 

:protected against deterioration or erosion due to 
fr~ezing and thawing. wind and rain, or any 
combination thereof. 

Appendix AA 
(this volume) 

!OJ , 
List and provide any other pertinent design data, 
assumptions and analyses commensurate with the 
nature of the impounding structure, and specific 
site conditions. 

All volumes of 
Design Report and in 
future Design Report 

Supplements. 

10.k 
A proposed schedule indicating construction 
sequence and time to completion. 

Appendix A.5 
(this volume) 

Future updates will 
be provided as 

project progresses. 

t~ fiannett Fleming 1-2 August 2008 
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2.2. Dam Site Layout Optimization 

Several factors were considered during the layout of the dam and appurtenant features. They 
are: 

•	 Engineering feasibility and ability to meet accepted design criteria and regulatory 
requirements 

•	 Anticipated construction cost 

•	 Property boundaries and ownership 

•	 Constructability/construction site layout 

•	 Reservoir volume for water supply 

•	 Impacts to public and adjacent property owners 

•	 Impacts to water supply operations 

•	 Impacts to permanent operations and maintenance 

Selection of the baseline of the proposed da~'~'~§/a~complishedconsidering these 
factors. The proposed dam needed to be located far enough downstream from the existing 
dam such that foundation excavation would not,.Cli$,turb the existing Lower Ragged Mountain 
Dam and such that the intended reservoir volume could be attained. However; topography of 
the valley of the unnamed tributary tq the Mobres Creek was such that shifting the dam 
downstream or skewing the alignment of the-darn across the valley increases material costs. 
In addition, shifting the dam down§,t,ream, would result in additional property impacts to the 
adjacent properties. Table 2.1 and Figure 2.1 show how the volume of the proposed dam 
changes with changing alignmen)? 

Table 2.1
 
Estin1a~~d Volume of RCC for Various Alignments
 

)' 

structure 

Allznment 
Estimated Volume of RCC* 

(CY) 
,/" I 116,200 
'. 2 113,900 

3 110,800 

"Note: Volume (~rRCC based on simplified template (~f dam cross-section and assumed depth to 
rock. 

~ GannettFleming 2-3	 August 2008 
GF Pruicct No (J-J,X7S2 
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5.3. Reservoir Drain Analysis 

The reservoir drain for the proposed Ragged Mountain Dam was sized using 
procedures documented in the United State Bureau of Reclamation's Criteria and Guidelines 
for Evacuating Storage Reservoirs and Sizing Low-Level Outlet Works (1990). According to 
this document, "release facilities should be located and sized to draw down the reservoir 
within a period of I to 4 months to the lower of the 'following levels: (a) A reservoir level 
commensurate with a storage capacity that is 10 percent of that of the initial reservoir level, 
(b) A reservoir level which is less than 50 percent of the hydraulic height of the dam., 

In the case of the Ragged Mountain Reservoir, the reservoir level commens~r~t't~ with 
a storage capacity that is 10 percent of that at the initial level is 604.45 feet,,\.,i1T4eJ~servoir 
level which is less than SO percent of the hydraulic height of the dami~6~) feet. The 
reservoir drain will be sized to evacuate the reservoir to Elevation 604.45 fe~t;w~thin a period 
of 1 to 4 months.~,,;' 

A 36-inch outlet pipe was selected to be the reservoir~raip."f()E Ragged Mountain 
Dam. A spillway discharge rating curve for the proposed outI~tlonfigurationwas developed 
considering minor losses provided by bends, tees, gates, valves and entrance and exit losses. 
These computations are provided in Appendix E.8. "j".

,_.-.......... '\1,
 
:~., .it,> 

In accordance with USBR Criteria. mean resefvoi{ inflows were considered in the 
reservoir drain sizing analysis. There are -nol,(SpS str~amflow gaging stations within the 
watershed or near the proposed dam. As part Sf th~'safe yield analyses for the RWSA Urban 
Area System (Gannett Fleming, 2003), represerit~tive streamflow records were compiled from 
other streamflow gages. In the absence ~of\g~ged data, these streamflows were used to 
estimate average monthly flows entering tHe reservoir. The streamflows are provided in 
Appendix X. "\ 

--'\ 
Reservoir routing was performed using an average inflow of 4 cfs. Assuming the 

reservoir is completely ful] at normal pool (EI. 686 feet), the 36-inch drawdown outlet would 
empty the reservoir in approximately X days. The drawdown could be accelerated by also 
using the water supply line-blow off. A summary showing the maximum rate of drawdown 
using only the 36-inc,preservoir drain is presented on Figure X. 

5.4. InletiOutletWorks 
\ / .. 

The'lwater supply intake structure includes provisions for a water supply conduit, 
water sppplyports, reservoir drain, and minimum flow release piping and accessories. In 
addition.' the structure is design to permit filling of the reservoir by pumping water from 
below the dam. Analyses for sizing the water supply conduit, the water supply ports, 
minimum flow release piping and accessories are presented within this section. 

:~ GannettFleming 5-11 August 2008 
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6.	 STREAM DIVERSION PLAN 

With two existing dams located upstream of the proposed dam site, the opportunity 
exists to use these dams as part of the stream diversion plan. Specifically, the pool of the 
existing Ragged Mountain Reservoir could be maintained in a lowered state during 
construction in order to provide some flood control benefit. 

The rainfall-runoff model described in Section 3 was used to evaluate the reservoir 
pool necessary in the existing reservoir to fully capture various flood events (withoutotitpow 
from the Lower Ragged Mountain dam). Table 6.1 presents these results. 

Table 6 1	 i . 'j
• 

Estimated Existing Ragged Mountain Reservoir Pool ~~;e(; i 

Required to Fully Capture Flood Events/"?' . 
,'>"" .... ,'. 

"k/;" 

Event 
Precipitation 

(inches) 

Existing Lower Ragged 
Mountain Dam Reservoir Pool 

Elevation Required to Fully 
Capture Flood Events (feet) 

Difference from 
Current Normal 

Pool (EI. 641) 
(feet) 

5-year 4.71 .;,639.76 / -1.24 feet 

10-year 5.57 >" 6'3~')f3 -1.57 feet 

25-year 6.84 
'. 

(;;~1{)38.90 -2.10 feet 
,;, 

For runoff occurring frorriithe\\;~kll area located downstream of the existing Lower 
Ragged Mountain Dam and upstream of the proposed Ragged Mountain Dam, a diversion 
conduit will be used tocarry the flows through the construction site. The construction 
phasing will require construction of a temporary diversion conduit on the XXX side of the 
valley floor while the' X~ side of the dam footprint is excavated and a portion of the 
permanent outlet w'~rj(s, including the reservoir drain, are constructed. Sizing of the reservoir 
drain is discussed in Section X. 

Stream diversion capacity and sizing is a risk-based decision that is quite often left to 
the ConttaStor. 'The Contractor must weigh the economics of building and maintaining a 
larger diversion system. For the Ragged Mountain Dam, it is assumed that sizing the 
diy.~rsion\ system will be left to the Contractor; however, a minimum level of protection will 
be required similar to that. 

~ GannettFleming 6-1	 August 2008 
(}F Project So. (]...J.~"7:-j2 
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1. INTRODUCTION 

In planning for future reliable water supply, Rivanna Water and Sewer Authority 

(RWSA) is planning to build a new dam which will replace the existing Lower Ragged 

Mountain Dam. Currently this dam operates during normal conditions at a pool elevation 

of 641-ft. The new dam will be located approximately 300-feet downstream of the 

existing lower dam and it will increase pool elevation from 641-ft to 686-ft. Therefore 

existing watermains that supply water from Ragged Mountain Reservoir (RMR) and 

Sugar Hallow Reservoir (SHR) to the Observatory Water Treatment Plant (OWTP) will 

be completely submerged between the existing lower dam and the new dam. 

The RWSA contracted Gannett Fleming (GF) to perform a study to preserve the existing 

connectivity and flow capacity that these two (RMR and SHR) existing reservoirs provide 

to the OWTP. 

1.1 Report Purpose 

This report documents the review process for detailed evaluation of the bypass 

watermain that will provide and maintain current flows for the existing system. It also 

contains the ability to connect future watermains coming from South Fork Reservoir 

(SFR) to RMR and from RMR to SFR. In addition, a potential site for a pump station 

to pump water from RMR to SFR is indicated in order to meet required demands in 

the future. 

~ GannettFleming July 2008 
CiF ProJl:C1 ;-';0. 048782 
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2. GENERAL PROJECT INFORMATION 

2.1 Design Criteria 

The proposed Ragged Mountain Dam will have to be able to provide adequate 

flow to the OWTP which currently operates at 3.5 MGD as a dependable supply. 

There are two IS-inch diameter watermains that supply water to the OWTP. One 18­

inch main comes from SHR and is approximately 16 long. The second IS-inch main 

comes from RMR and is approximately 5 miles long. The IS-inch SHR waterrnain 

flows by gravity to the plant and l S-inch main from RMR passes through a booster 

pump station (Stadium Pump Station). 

A bypass waterrnain is proposed in order to continue obtaining flow from these 

two reservoirs. This bypass has to have to capacity and ability to operate during and 

after construction of the new dam. There are three mains that connect to the RMR 

intake tower. These are extended downstream thru the existing dam thru an existing 

tunnel and subsequent channel. See pictures I and 2. This consists of a lO-inch 

diameter watennain (abandoned), a 12-inch diameter watermain and an IS-inch 

diameter watermain. The I8-inch and 12-inch watermain are interconnected 

downstream of the reservoir. The I8-inch watermain continues downstream and is 

ultimately routed to the OWTP. The 12-inch watermain continues downstream and 

serves as a blow-off/drain for the RMR. It is proposed to reroute the existing l8-inch 

watennain that passes through the lower dam and the 18-inch from SHR to maintain 

the current functionality of the existing facilities. See Figure I for existing conditions. 

In order to accomplish this, it is proposed to connect a new 24-inch diameter 

watermain to the IS-inch watermain passing thru the lower dam in the vicinity of the 

tunnel/channel. The use of tapping sleeve and valve or an insertion valve may be 

required to accomplish this depending upon the findings of additional field or plan 

investigations that would quantify the geometry of the existing watermains in the 

tunnel/channel area, or the ability to shutdown the IS-inch watermain at the intake 

tower on the upstream side of the lower dam. Ultimately, the contractor is responsible 

~ Gannett Fleming 2 July 2008 
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to dig test pits to verify geometry and material requirements. This proposed bypass 

would also connect to the 18-inch watannain from the SHR. The bypass is to be 

installed towards the left abutment side of the dam and routed approximately 950-feet 

downstream as a 24-inch main. Then it would be reconnected to both the RMR and 

SHR 18-inch watermains. See Figure 2 for proposed connections. 

Once the new connections and rerouting is completed, the two existing i8-inch 

watennains will be abandoned or removed at the section where the new dam will be 

built. See Figure 3 for watennains to be abandoned. The existing stream has to be 

diverted to allow for construction of the new dam, the stream diversion conduit is to 

be 42-inch diameter watennain and is to run from the upstream to the downstream side 

of the new dam. After construction of the new dam, this conduit will eventually serve 

as the inlet/outlet watermain from the intake structure. The 42-inch watermain will be 

reduced to a 36-inch diameter watermain in order to connect with the proposed 36­

inch diameter watennain coming from the SFR. A hydraulic analysis was computed 

to verify the size of this future connection from SFR to RMR and from RMR to SFR. 

The new 24-inch and 42-inch watennain are to be supported on piers to span 

the cut-off excavation. The dam foundation is to be deep and it may require special 

provisions to install these piers and supports. In addition, provisions are to be made to 

account for extending the 42-inch watennain through the new dam as a 36-inch main 

for future extension to the SFR as well as installation of valves and tees that could be 

used as inlet/outlet to the new dam and interconnect with the future SFR watennain. 

The proposed 36-inch watennain that connects to the 42-inch watennain that 

comes out from the new Ragged Mountain Dam will require a pump station in order to 

pump water to the SFR. The SFR currently operates at a normal pool elevation of 

386-feet. There will be approximately 10 miles of watermain between these two 

reservoirs and it is to cross residential areas, golf courses. college facilities, streets and 

streams. A previous study by GF was developed in order to provide the best 

alignment possible without having to interfere with properties and environmental 

sensitive areas. Pipeline alignment criteria was based on property acquisition. See 

figure 4 for pipeline route. Ideally a pump station site for this 36-inch will be located 

~ 6annett Fleming 3 July 2008 
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somewhere along Farmington road which will provide convenient access and power 

connections. However, due to the topography and hydraulic factors this site would not 

work unless pipeline alignment between the new dam and Farmington road be 

modified in order to operate hydraulically correct. See figure 5 for ground profile. 

Another site to be considered is just downstream the new dam. This site is to be 

located approximately 2,500-feet downstream and will have to be located outside the 

flood plain boundary. Access to this pump station could be possible by using 

Reservoir Road which is to be used as a construction access road for the new dam. 

However, power (comments). The pump station site was selected and designed based 

on the lowest water supply intake for the new dam. Lowest intake elevation is set to 

be at 625-feet, approximately 61 feet below normal pool elevation. Hydraulics 

calculations were computed for a 36-inch waterrnain with a full flow of 28 million 

gallons per day (MGD) and a conservative C factor of L10. See Figure 6 for HGL 

profile. After having computed the hydraulics and revised the flood plain boundary, 

the pump station site is to be located at elevation of 570 more or less. Flood plain 

boundary seems to run along the 560 contour line, therefore pump station must be 

located above the 100 year flood plain boundary. See Figure 7 for pump station 

location. 

WGannettFleming 4 JuLy 2008 
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Appendix A.I
 
Lower Dam Tunnel/Channel Pictures
 

""~ 
~ GannettFleming 5 July 2008 
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Picture! - Tunnel/Channel looking downstream of the existing Lower Dam 

.~ DannettFleming 6 July 2008 

Draft 
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Picture 2- Tunnel/Channel Looking Upstream of Existing Lower Dam 

W5annettFleming 7 July 2008 
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Appendix A.2
 
Existing and Proposed Conditions
 

~~ aannettFleming 8 July 2008 
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RIVANNA WATER & SEWER AUTHORITY 
695 MOORES CREEK LANE' CHARLOTTESVILLE, VIRGINIA 22902-9016 
(434) 977-2970 • FAX, (434) 293-8858 • WEBSITE, WWW.RIVANNA.ORG 

November 11,2008 

Mr. David Conniff, P.E. 
Dam Safety and Floodplain Management 
Department of Conservation and Recreation 
203 Governor Street, Suite 213 
Richmond, VA 23219-2094 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Dear Mr. Conniff: 

I am writing to you today in response to your request during our telephone conversation on 
October 20, 2008. 

In a letter dated December 6, 2006 the Rivanna Water & Sewer Authority (RWSA) requested 
that the Virginia Department of Conservation and Recreation (DCR) grant a new Conditional 
Operating Certificate for the existing Upper and Lower Ragged Mountain Dams on the basis of 
our progress toward the state and federal permitting for a new Ragged Mountain Dam. 

On January 19, 2007, the Virginia Soil and Water Conservation Board (Board) approved a 
twenty-two (22) month extension to the Class I Conditional Certificate for the Upper and Lower 
Ragged Mountain Dams (Inventory Numbers 00356 and 00304 respectively). The certificate 
extensions are to expire on November 30, 2008. The Certificate Extensions were conditional to 
the following: 

1.	 Utilize the locally developed and approved plan for the design and construction of a new 
water supply darn to replace the two existing water supply dams. 

2.	 Satisfy and close out the existing Conditional Operation and Maintenance Certificates by 
developing procedures to minimize the potential loss of life and property until the new 
dam is put into service. 

Since approval of this Conditional Certificate, RWSA has consistently satisfied the second 
condition above, including the annual reduction in storage volume during the hurricane season. 
RWSA has also made consistent and effective progress toward the environmental permitting, 
along with preliminary design of the new darn from January 2007 through August 2008. As a 
result of these efforts, a Water Protection Permit was issued by the Virginia Department of 
Environmental Quality in February 2008 authorizing design and construction of the new dam, 
and a U S Army Corps of Engineers permit with similar authorization was issued in June 2008. 
RWSA entered an engineering services contract with Gannett Fleming in October 2007 from 
which dam geotechnical investigations and preliminary design has progressed. Further, in recent 
months a new citizen group has organized an effort to persuade the local governments to oppose 
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the new dam project and RWSA has spent considerable efforts in attempting to further educate 
the local public on the need for the new dam, including education on the need to resolve current 
safety concerns with the existing dams. The City of Charlottesville is the owner of the existing 
dams as well as the property on which the new dam is proposed, and RWSA must obtain the 
City's approval as property owner before the dam construction begins. 

RWSA and our consulting engineers, Gannett Fleming, attended a meeting in your Richmond 
office on July 10, 2008 at which time we updated you on design progress. In addition, we 
discussed the concept recommended by Gannett Fleming to design and construct the proposed 
Ragged Mountain Dam in two phases (the first phase to consist of foundation preparation and the 
second phase to provide the roller compacted concrete dam). In a letter reviewed at that meeting, 
RWSA outlined a prospective schedule for DCR design review at several points for both design 
phases. Likewise, we discussed the process of obtaining a Construction Permit for the proposed 
dam. 

On August 12, 2008, RWSA staff met with Gannett Fleming on the progress of the geotechnical 
investigations and findings, which included initial interpretations as to how Gannett Fleming 
would translate the data into foundation design and overall dam construction cost. Gannett 
Fleming presented to the staff geophysical data indicating that several areas of underground rock 
were found to be fragmented and/or partially weathered. While Gannett Fleming's 
investigations were not yet fully completed, and they felt further data was needed in some areas, 
they developed preliminary conclusions suggesting that the foundation and both sides of the 
valley at the new dam site would need to be excavated and replaced with concrete to a much 
greater extent than was assumed during the conceptual development of the dam alternative in 
2005. Their revised estimated project cost was affected to some degree by general increases in 
the cost of construction since 2004. However, the increase in their estimate was affected much 
more substantially by their current assumptions on excavation and concrete replacement. 
Gannett Fleming's August 2008 estimate anticipated the possibility that the cost of the new 
Ragged Mountain Dam could increase beyond $70 million, which is significantly greater than 
earlier estimates of total project cost of approximately $ 37 million. 

Given the magnitude of this increase, the RWSA staff felt that it was prudent and necessary to 
obtain a second opinion. At the August 12 meeting, the staff directed Gannett Fleming to stop 
work. RWSA subsequently contracted with Schnabel Engineering for a limited review of 
Gannett's conclusions, which focused primarily on reviewing the interpretation of currently 
available geophysical data and the cost estimate. Schnabel completed its report on September 
19,2008. 

Schnabel's report recognized the significant complexities of dam foundation design and the need 
to provide a safe structure. Schnabel also stated that from its review of specific geophysical data, 
it believes the rock quality at the Ragged Mountain site is "generally very good to good", 
providing positive assurance regarding the location of this site for an expanded reservoir. 
Schnabel also identified a number of ways by which it may be possible to design a less costly 
dam than those proposed by Gannett as the basis of its August 2008 cost estimate. Schnabel's 
report looks at two key areas of concern: (1) what are potential cost reductions from Gannett's 
estimate even if the larger depth of foundation and length of core side walls were assumed 
necessary; and (2) are there alternative design approaches that could avoid some of the added 
costs for a deeper foundation and wider side walls. Regarding the first area of concern, Schnabel 
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identifies several examples where it feels that Gannett's assumptions are too conservative, and 
identifies alternative approaches it estimates could reduce Gannett's August 2008 estimate by 
$13.5 million (before contingencies are applied). Regarding the second area of concern, 
Schnabel suggests it is likely that the new dam's foundation can be shallower and narrower, and 
that could further reduce Gannett's August 2008 estimate. Schnabel recommends that some 
additional geophysical data be collected, and further recommends that seepage and settlement 
computations be completed, to assess the extent of feasibility of the use of grouting to keep 
fractured rock in place. To the extent fractured rock can be retained, Schnabel suggests 
excavation and foundation costs could be further reduced. 

At its September 22, 2008 meeting, the RWSA Board of Directors requested staff to draft a 
preliminary scope of services to seat an expert panel (at least three individuals well known 
nationwide for their experience and expertise in dam design and/or construction) who would 
review the geotechnical data and its interpretations by both Gannett and Schnabel, guide RWSA 
through any necessary additional testing, and provide specific recommendations on the best 
location and orientation of the new dam on the site, together with cost-effective foundation 
design criteria. At the request of members of the Board of Directors, a copy of the draft scope of 
work was made available to the RWSA Board just before its October 27, 2008 meeting. At that 
meeting, Mr. O'Connell (a member of the RWSA Board and City Manager of Charlottesville) 
requested additional time to allow for further review of the draft scope of services by the City 
before it is issued, and the Board concurred. 

On November 3, 2008 the Charlottesville City Council approved a document titled, "Expert 
Panel Water Supply Plan Review for RWSA - Scope of Work Outline." This document would 
significantly expand the expert panel scope of work by appointing a general Board of 
Consultants to oversee the review of additional studies to include studies of some of the findings 
and conclusions that are the foundation of the water supply permitting process that led to the 
current direction of developing a new dam. The document details that the Board of Consultants 
will work with RWSA to perform technical studies on (a) water conservation, (b) Future 50-Year 
Water Demand Calculations, (c) a Dredging Feasibility Study for the existing South Fork 
Rivanna Reservoir, (d) Ragged Mountain Dam Design Review, and (e) Pipelines to Ragged 
Mountain. This document stipulates that, "Council in adopting this Scope of Work on November 
3, 2008 requested that construction work on the dam will not proceed until the other studies are 
complete." 

The three other regional governing Boards (on the matter of water supply), the Albemarle 
County Board of Supervisors, the Albemarle County Service Authority Board of Directors, and 
the Rivanna Water and Sewer Board of Directors, are all currently reviewing the City Council 
proposal and will be discussing it in the near future. The Albemarle County Board of 
Supervisors has requested a joint meeting of these boards and at its request RWSA staff is 
currently attempting to organize this meeting. 

Until the regional governing Boards provide direction to RWSA with respect to the expert panel 
and City Council's November 3 decision, RWSA staff lacks local direction on how to make 
further progress, while maintaining local government support, on an expert panel leading to 
completing the design of the new Ragged Mountain Dam. Because such support is essential to 
project success, we would not expect to resume this work until receiving direction from the 
RWSA Board of Directors as a result of upcoming joint discussions by the regional Boards. 
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Once this direction is provided, staff will notify DCR Division of Dam Safety and Floodplain 
Management as to the scope and anticipated schedule. 

If you have any questions, please do not hesitate to contact me at 434-977-2970, ext. 103. 

C: RWSA Board of Directors 
Mr. Chuck Kent 
Ms. Jennifer Whitaker 
Dr. Bob Wichser 

File- RaggedMountain Dams- New Construction- OCR Dam Safety 
T:\Letters & Memos\Tom\November 2008\DavidConniffllll 08.doc 
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August 7,2006 

Mr. David Conniff, P.E. 
Dam Safety and Floodplain Management 
Department of Conservation and Recreation 
203 Governor Street, Suite 213 
Richmond, VA 23219-2094 

Re: Lower and Upper Ragged 
Mountain Dams 
VA 00304 and VA 00356 

Dear Mr. Conniff: 

On July 14, 2006, you conducted a site visit at the Ragged Mountain Dams and met with 
Richard Defibaugh (Water Department Manager) and Jennifer Whitaker (Chief 
Engineer). At this meeting, you discussed the regulatory history of these two dams and 
voiced concern about the previously submitted remediation schedule. At your request, 
we provided you with a letter verifying the Authority's funding allocation for the Ragged 
Mountain Dam Upgrade Project. Additionally, you have requested a letter outlining the 
constraints under which we currently operate this critical water supply facility. This 
letter serves to summarize the Authority's dam safety practices at the Ragged Mountain 
Dams and the factors governing their operation. As you are aware, greater detail 
regarding the information summarized here was submitted to DCR-Dam Safety in early 
July as a part of an application for extension of the Certificate to Operate. 

The Authority has responsibilities both to operate its facilities safely, and to provide the 
public with an adequate and reliable water supply. The Authority's current policies 
attempt to optimize the achievement of both goals. 

In June of 2003, RWSA retained Gannett Fleming under two separate contracts to 
provide engineering services that included (a) preliminary investigations of remediation 
opportunities for safety concerns at the Ragged Mountain Dams, and (b) an evaluation of 
potential water supply sources to meet future raw water needs. As these studies 
progressed, it became obvious that replacement of the existing Ragged Mountain Dams 
with a larger impoundment was a viable water supply expansion alternative. However, it 
made little sense to remediate the existing dams if they were to be replaced almost 
immediately. Thus, the process of selecting a preferred water supply became a part of the 
critical path in selecting the remediation technique for the Ragged Mountain structures. 
In April of 2005, Mr. Robert Cooper of DCR-Dam Safety concurred with this approach 
in response to questions from elected officials at a public meeting. 

In early July of this year, RWSA submitted a Joint Permit Application to the Virginia 
Marine Resources Commission, the United States Army Corps of Engineers (ACOE) and 
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the Virginia Department of Environmental Quality (DEQ) for necessary permits to 
construct a replacement Ragged Mountain Dam just downstream from the current 
Lower Dam. Design and construction of the new dam will take approximately 5 years. 
Prior to completion of the new dam, RWSA must operate the existing Ragged Mountain 
Dam if it is to provide an adequate and reliable water supply to the Charlottesville and 
Albemarle County urban service area. Currently this facility provides 465 MG of raw 
water storage, approximately 29% of that area's total stored water supply. Based on 
recent supply and demand evaluations, RWSA will need to have the replacement dam in 
operation at Ragged Mountain by 2008 in order to continue meeting the needs of the 
community thereafter. 

To ensure that dam safety issues related to spillway capacity are properly addressed and 
managed in the interim, RWSA -- with the assistance of its engineering consultants -­
has adopted a drawdown program to reduce unavoidable risks.. In August of 2004, 
Gannett Fleming performed additional hydraulic analyses to assist the Authority in 
determining operating parameters for the reservoir system. In that evaluation, Gannett 
Fleming found that the Lower Dam could pass a 24-hour rainfall event of 12.I-inches 
(approximately a 500-year storm), without overtopping. With the reservoir lowered 3 
feet, the system could pass a 13-inch event in 24-hours, exceeding the 500-year storm 
event. Given the configuration and location of the outlet works, the reservoir has a 
lengthy drain time (approximately 6 days to drain 5-feet). By lowering the normal pool 5 
feet, the reservoir is capable of passing a 15-inch storm. 

Based on the foregoing, the Authority's Operational Plan calls for the reservoir's normal 
pool to be lowered by 3-feet as a precaution during the hurricane season. Reservoir 
levels will be monitored daily by instrumentation and calibration checked by an actual on-site 
visit to the Ragged Mountain dam at least every 14 days. Additionally, the plan provides 
for the water level to be further lowered from 3 feet to 5 feet below normal pool within 
72 hours prior to forecast heavy precipitation. In the event of an emergency at the dam, a 
recent and updated Emergency Action Plan is in effect. Included in the EAP are detailed 
inundation maps, a process flow chart, and a listing of all properties and roads that would 
be affected by the inundation. Additionally, RWSA has worked with the local EOC on 
the implementation of this plan. The EOC has the ability to generate a reverse-911 
process and will coordinate evacuation and road closure procedures. If the dam were to 
overtop or show signs of failure, the Authority would implement this process to 
immediately reduce the risk to the downstream area. 

If DCR were to desire the immediate remediation of the existing Ragged Mountain dam 
facility, such a project would under the best. circumstances likely take 4 years to 
complete. The modified facility would have a useful life of only about a year before the 
replacement Ragged Mountain dam is scheduled for completion. The waste of public 
funds involved in completing two projects that would accomplish the same purpose 
should be obvious. Furthermore, the immediate remediation of the existing dam may 
require a partial dewatering of the reservoir, or removal of the facility from service, 
thereby reducing water storage capacity. In all cases where the water level behind the 



dam is lowered, there is a reduced water supply capacity. We believe such conditions 
could substantially increase the risk that the Charlottesville area may be subjected to 
potentially severe water use restrictions or possible rationing during critical times, and 
that the impacts on the public could be enormous and wide-reaching. It is important to 
note that even if the dam were empty, it would not be able to pass the entire targeted flow 
of the Probable Maximum Flood (PMF). 

As explained previously, the Authority plans to remediate the Dam Safety concerns at 
these facilities through the construction of a replacement dam facility at this location. 
The Authority has applied for necessary permits and has an approved capital 
improvements plan to finance the project. Based on anticipated approval of the 
permits by August 2007, we anticipate completion of construction by June 2011. The 
Authority is firmly committed to addressing the dam safety issues at the Ragged 
Mountain Dams and will make every effort possible to meet or improve the schedule. 
We are equally committed to mitigating, to the extent possible, the interim spillway 
capacity concerns and as such have instituted a normal pool drawdown plan during the 
fall tropical storm season. 

We hope that this information will assist you in your review of the previously-submitted 
Operation and Maintenance Permit Application package. We look forward to our on­
going work together to permit, design and ultimately construct a replacement dam at the 
Ragged Mountain site that addresses all of your concerns. If there are any questions 
please do not hesitate to contact Jennifer Whitaker or myself. 

Sincerely, 

Thomas L. Frederick 
Executive Director 


