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City of Charlottesville Ragged Mountain Dam Project Scope of Work 

5/20/2010 

ATTACHMENT A 
STATEMENT OF WORK 

RAGGED MOUNTAIN DAM PROJECT 
 
PROEJECT UNDERSTANDING 

Background 

The purpose of this work scope is to develop feasible alternatives for raising the existing Lower 
Ragged Mountain Dam (LRMD). Constructed in 1908, the LRMD is a 67-foot-high, 400-foot-long 
cyclopean concrete gravity structure. The spillway is an open channel in the left abutment, 
approximately 13 feet wide with a crest elevation of El. 641.0 feet. The spillway has inadequate 
discharge capacity and cannot safely manage the inflow design flood. Project documentation from 
1913 indicates clearly that the LRMD was “…not designed on the basis of any uplift in the 
foundation or in any of the horizontal joints above the foundation”. In addition, existing documents 
describe several vertical joints and a distinct horizontal joint (at about El. 600 feet) in the dam that 
produced noticeable seepage. In 1934, the LRMD was improved, including placement of a gunite 
surfacing to the vertical upstream face and construction of an earth buttress on the downstream 
slope.  

A drilling program (two test borings) performed in 2002 confirmed the cyclopean concrete shape 
and provided critical information about the consistency of the downstream earth buttress, 
cyclopean concrete, and underlying rock foundation. With this information, a subsequent 2003 
stability evaluation indicated the LRMD, as currently configured (with earth buttress), meets 
current structural stability criteria. However, the analysis also indicated that without the earth 
buttress, the LRMD fails to meet current stability criteria.  

A 10-inch diameter outlet pipe and transmission line extends through the Upper Ragged 
Mountain Dam (URMD) and follows the original streambed to the intake tower of the LRMD. 
Reportedly, the transmission line contains a break within the Lower Ragged Mountain 
Reservoir, and that the upper reservoir level equalized to the lower reservoir during lower flows. 

The upstream boundary of the URMD is a large road embankment for I-64. The embankment is 
about 140 feet high and contains a box culvert (measuring 8 feet by 8 feet) that transfers 
surface water runoff through the embankment to the Upper Ragged Mountain Reservoir. The 
culvert’s upstream invert is El. 659.8 feet and its downstream invert is El. 653.9 feet. 

WORK SCOPE 

Task 110:   Kick-off Meeting and Site Visit 

Our initial step will be to hold a kick-off meeting with key representatives of the City to establish 
goals and procedures for the project. Key issues to be addressed at the meeting include 
establishment of the City’s expectations and goals; develop protocols for communication and 
reporting; and review/refine the work scope and project schedule.  
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To provide the City with an efficient project approach, we suggest combining the kick-off 
meeting with data collection and facility inspection work. This task will include the following work 
items: 

Data Collection – The initial step in our data collection process will be to collect and summarize 
existing information on both the URMD and the LRMD. This includes geologic information, 
topographic maps, photographs, reports and plans. Black & Veatch has already completed the 
majority of this data review as part of our proposal preparation.  

Inspection – Black & Veatch engineers will inspect all the portions of infrastructure that will likely 
be involved in the project, including all three embankments, spillways, mechanical systems, 
intake facility and water delivery piping. 

Interviews – Our engineers will engage City and RWSA staff involved in the day-to-day 
operation and maintenance of the dams, piping, and intake to understand fully the system and 
its relation to the dams. 

Two senior and one junior Black & Veatch representatives will attend the kick-off meeting and 
perform the other activities listed. We will prepare a memorandum summarizing the kick-off 
meeting minutes as well as the other activities performed during our visit.  

Task 120:    Alternatives Development and Assessment 

Using the information gathered under Task 110, we will build on the 2003 report, entitled 
Feasibility Study for Upgrading the Ragged Mountain Dams prepared by Gannett Fleming, by 
reassessing the presented alternatives and developing new ones. The overall project and all 
appurtenant works will be evaluated and considered in the upgrade alternatives.  

Understanding the City’s objectives and restrictions is critical to forming new alternative 
configurations. Based on our knowledge of the project, City interests, Virginia dam safety 
regulations, and water system operations, the following objectives are expected for the Ragged 
Mountain Project: 

• Maximize the storage volume for the Ragged Mountain Reservoir System to increase the 
safe yield of the overall water supply system. 

• Satisfy Virginia Department of Conservation & Recreation (DCR) dam safety regulations 
including spillway capacity, seismic considerations, and stability. 

• Optimize alternative reservoir configurations while considering total capital cost, cost per 
gallon stored, efficiency, and sustainability. 

• Minimize or eliminate interruption of the water supply from the Lower Ragged Mountain 
Reservoir during construction of the alternative. 

• Provide a reliable water supply reservoir and delivery system. 
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Alternatives development will focus on raising the LRMD to the greatest extent allowable as 
shown through engineering analyses and judgment. However, other considerations are critical 
to identifying the optimal upgrade including:  

• The selection of target water surface elevations that achieve future safe yield requirements; 

• The use of project phasing (i.e. designing an upgrade now that can be easily upgraded in 
the future); 

• The disposition of the URMD, likely to be breached; and 

• The cost of the upgrades, including modifications to the I-64 road embankment, if 
applicable.  

Under this task, development of preliminary alternatives will depend on assessment of existing 
conditions as available through documentation including historical records and subsurface data 
supporting the 2003 study. For each considered alternative, we will prepare a description, layout 
(plan and cross section), rough-order-of-magnitude cost estimate, and an accounting of 
advantages/disadvantages. We will provide this information to the City for review and comment.  

Black & Veatch will organize a teleconference with the City to discuss the results and determine 
the City’s interest in continuing evaluation of feasible alternatives. 

Task 130: Subsurface Investigation Program 

A subsurface exploration program of the LRMD must be conducted to aid in the assessment of 
the alternatives identified in Task 120. At this time, we do not anticipate the need for intrusive 
investigations at the URMD or the I-64 road embankment. The URMD is likely to be breached 
and the I-64 embankment is currently being investigated by another consulting team.  

Existing subsurface data includes original construction photographs of the LRMD and two test 
borings in the LRMD completed in 2002. This data provides a good indication of the consistency 
and strength of the cyclopean concrete, buttress fill, and underlying bedrock.  

The investigation scope will be tailored to the alternatives identified in Task 120. We envision 
the use of test borings, piezometers and laboratory testing to establish the engineering 
characteristics of the existing materials at the LRMD. The specific details of the investigation 
program will be developed early in execution of Task 120. For estimating purposes, we 
assumed the investigation program would require 20 days to complete and consist of the 
following elements: 

• Two test borings along the crest of the LRMD and two test borings along the downstream 
top edge of the buttress to assess the condition of the cyclopean concrete, contact between 
differing materials (i.e., cyclopean concrete and concrete, concrete and bedrock) as well as 
the underlying bedrock. Two borings on the downstream slope of the buttress to assess the 
condition of the slope, location of the phreatic surface and underlying rock. One test boring 
in each abutment to locate and assess the underlying bedrock. Total drilling length of 
approximately 140 feet in soil, 220 feet in cyclopean concrete, and 200 feet in rock. Three 
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piezometers (190 linear feet) to evaluate the uplift pressures in on the LRMD as well as the 
phreatic surface in the downstream buttress. Estimated at about $80,000. 

• The use of a downhole tele-viewer in the borings through the cyclopean concrete to assess 
the insitu condition of the concrete. Estimated at about $15,000.  

• Laboratory testing program to consist of soil, bedrock and concrete testing. The number and 
type of testing will be determined based on the nature of the recovered samples. Specific 
testing will likely include moisture content, Atterberg limits, grainsize distribution, soil 
strength (triaxial, direct shear), compressive strength (bedrock, concrete), direct shear, and 
tensile strength. Petrographic analysis of several cyclopean concrete samples. Estimated at 
about $15,000. 

• Field engineering by Black & Veatch personnel to organize, observe and direct the drilling 
and laboratory testing subcontractors.  

The collected data will be used to supporting engineering analyses of alternatives identified in 
the workshop. All subsurface information will be consolidated into a series of appendices to the 
overall project report. These appendices will include test boring logs and laboratory testing data. 
Interpretation of this data will be provided as it relates to the preferred alternatives under Task 
150.  

Task 140:    Project Workshop 

The alternatives for improving the Ragged Mountain Reservoir System will then be the focus of 
a workshop with Black & Veatch and City staff. If the City desires, other interested parties, 
including representatives from the Rivanna Water and Sewer Authority, can be invited to attend 
as well. Preceding the workshop, we will identify and describe outstanding information, items for 
clarification, and the primary concepts and details to be addressed.  

In this cooperative setting, integral persons involved with the project will be able to meet, 
interact, evaluate, and understand the project as a whole. We will discuss the feasible 
alternatives identified through execution of Tasks 120 and 130 and establish evaluation criteria 
and their relative importance. We will consider the feasible alternatives in various contexts, with 
the City’s community and overall goals and mission in mind. At the conclusion of the workshop, 
the Black & Veatch team and the City will select a preferred series of alternatives requiring 
engineering analyses to refine. It is assumed that a maximum of three alternatives will be 
selected for further evaluation. 

The workshop will require approximately eight hours providing sufficient time to thoroughly 
discuss the project and each alternative. The workshop will be attended by several Black & 
Veatch representatives including the project manager, engineering manager, senior water 
resources engineer and a junior dam engineer. Workshop discussions will be documented 
through recording of minutes supplemented by documents developed or presented at the 
workshop. 

Task 150: Conceptual Layout and Cost Estimating 
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Under this task, we will refine the preferred alternatives identified during the workshop. 
Appropriate engineering analyses will be performed to properly size the alternatives to satisfy 
City interests as well as dam safety requirements (i.e. spillway capacity, dam stability, etc.). 
These analyses may include hydraulic capacity, earth slope stability, concrete dam stability, 
seepage, or liquefaction potential depending on the alternative configuration. We have assumed 
that the stability calculations supporting the results presented in the 2003 report are available 
for review. If these calculations are not available for review, additional effort may be needed to 
evaluate the alternatives. We will negotiate with the City to facilitate changes to our scope and 
fee without significant changes to the schedule. 

Each alternative will be sized and developed based on the results of these analyses. We will 
develop drawings illustrating each alternative including a plan, profile, cross sections, and 
details, as necessary. Black & Veatch will prepare an opinion of probable construction costs for 
each alternative that considers the level of project definition. Consideration for design and 
construction contingencies generally ranges between 25 and 50 percent at this level of project 
definition which is estimated at about 5 percent. This is in general accordance with a Class 4 
estimate as defined by AACE International Recommended Practice No. 18R-97. 

Task 160: Project Meeting 

Under this task, two Black & Veatch personnel will attend a meeting with City personnel to 
discuss the results of Task 150 as well as preparation of the final report. Black & Veatch will 
provide a brief presentation (Micosoft Powerpoint) summarizing the results. If the City desires, 
other interested parties can be invited to attend as well. The project manager and one other 
Black & Veatch team member will attend the meeting and record meeting minutes. 

Task 170: Document Preparation  

Using the documentation developed under the previous tasks and through the workshop, we will 
prepare a comprehensive document providing a description of the considered alternatives, the 
evaluation process, the preferred selection of alternatives, and refinement of the selected 
alternatives. We will submit a draft table of contents of the report for discussion during the 
workshop.  

A draft of the final report will be provided to the City for review and comment. Upon receipt of one 
set of comments, we will prepare a final report and provide the City five (5) hard copies along with a 
PDF version.  

Task 180: Technical Support (optional) 

Considering the stakeholder interest in the report and its conclusions, Black & Veatch will be 
prepared to address questions from all parties, prepare alternate documentation, and attend 
public meetings as necessary to support the City. If the City desires, Black & Veatch will prepare 
a fact sheet for public distribution to explain the progress of the project, alternatives, and key 
ideas. A fact sheet would allow the City to control the flow of information about the project, level 
the information playing field, provide transparent progress reporting, and establish a mode of 
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communication with the stakeholders—all of which help to ease stakeholder concern and 
diffuse debates that can arise from a controversial project.  

If requested, we will work with City representatives to develop an appropriate work scope and 
fee associated with this effort. 

SCHEDULE 

Black & Veatch is prepared to begin work within two weeks upon receiving a Notice To Proceed 
(NTP). Our anticipated schedule is as follows: 

 Task 110: Establish a meeting date as soon as possible. Depending on the City’s 
availability, we anticipate completing this work with in four weeks from NTP. 

 Task 120: Work will begin immediately after completion of Task 110. Development of 
feasible alternatives depends on the results of Task 130. Based on our current 
understanding, we assume the subsurface investigation will require six to eight weeks to 
complete. Therefore, completion of Task 120 is anticipated fourteen to sixteen weeks from 
NTP. 

 Task 130: Work will begin immediately after completion of Task 110. To expedite the 
completion of Task 120, execution of Tasks 120 and 130 will overlap. We will develop the 
specific investigation program within one week from the start of this work. We will schedule 
our drilling subcontractor to begin work four to five weeks after NTP. With a six to eight week 
investigation period, we anticipate completion of Task 130 ten to thirteen weeks after NTP.  

 The workshop date (Task 140) will depend on the results of Task 120, the City interest in the 
identified feasible alternatives, and availability of City personnel to attend. We envision a 
workshop date approximately four weeks after completion of Task 120.  

 We anticipate submission of the draft report (Task 170) eight to ten weeks after the project 
workshop.  

FEE ESTIMATE 

Black & Veatch will provide the services as described in this statement of work for an estimated 
price of $348,695.  The derivation of our budget estimate is provided in Attachment A. 

Although the City is approving the entire work scope described herein (except optional Task 180), 
Black & Veatch is authorized to execute Tasks 110, 120 and 130 up to a total of $199,965. Work on 
remaining tasks (140, 150, 160 and 170) will not commence unless requested by the City. 

These fees represent our best estimate of the required level of effort to meet the requirements of 
the task order, based upon our knowledge of the required scope.  Should the scope of work change 
by virtue of changes made by others, we would notify and provide the City with revised cost figures 
for approval prior to conducting the additional work.  



ATTACHMENT A
BUDGET DERIVATION

RAGGED MOUNTAIN DAM PROJECT
CITY OF CHARLOTTESVILLE

Hrs Cost Hrs Cost Hrs Cost Hrs Cost Hrs Cost Hrs Cost Hrs Cost

Peer Review 225.00$           0 -$                    2 450.00$              0 -$                    4 900.00$              4 900.00$              0 -$                    8 1,800.00$           18 4,050.00$         

Senior Project Manager 210.00$           16 3,360.00$           30 6,300.00$           10 2,100.00$           20 4,200.00$           40 8,400.00$           12 2,520.00$           32 6,720.00$           160 33,600.00$       

Engineer (7) 195.00$           4 780.00$              24 4,680.00$           0 -$                    0 -$                    60 11,700.00$         0 -$                    32 6,240.00$           120 23,400.00$       

Engineer (6) 175.00$           20 3,500.00$           40 7,000.00$           32 5,600.00$           32 5,600.00$           60 10,500.00$         16 2,800.00$           40 7,000.00$           240 42,000.00$       

Engineer (5) 150.00$           0 -$                    0 -$                    0 -$                    0 -$                    40 6,000.00$           0 -$                    0 -$                    40 6,000.00$         

Engineering Geologist (5) 140.00$           0 -$                    0 -$                    4 560.00$              0 -$                    8 1,120.00$           0 -$                    0 -$                    12 1,680.00$         

Engineer (4) 130.00$           0 -$                    20 2,600.00$           12 1,560.00$           0 -$                    40 5,200.00$           0 -$                    16 2,080.00$           88 11,440.00$       

Engineer (2-3) 115.00$           20 2,300.00$           80 9,200.00$           250 28,750.00$         50 5,750.00$           240 27,600.00$         0 -$                    120 13,800.00$         760 87,400.00$       

Drafting/GIS 90.00$             0 -$                    60 5,400.00$           0 -$                    16 1,440.00$           80 7,200.00$           0 -$                    24 2,160.00$           180 16,200.00$       

Admin. Assistant 75.00$             4 300.00$              8 600.00$              0 -$                    12 900.00$              16 1,200.00$           2 150.00$              40 3,000.00$           82 6,150.00$         

Subtotal Labor Cost 64 10,240.00$         264 36,230.00$         308 38,570.00$         134 18,790.00$         588 79,820.00$         30 5,470.00$           312 42,800.00$         1700 231,920.00$     

Expenses Rate No. Units Cost No. Units Cost No. Units Cost No. Units Cost No. Units Cost No. Units Cost No. Units Cost

Rental Car 75.00$             3 225.00$              0 -$                    0 -$                    3 225.00$              0 -$                    2 150.00$              0 -$                    600.00$            

Copying/Phone/Mileage LS 0 -$                    0 -$                    1 500.00$              0 0 -$                    0 -$                    1 250.00$              750.00$            

Lodging and Meals 175.00$           2 350.00$              0 -$                    20 3,500.00$           2 350.00$              0 -$                    1 175.00$              0 -$                    4,375.00$         

Airfare LS 1 350.00$              0 -$                    0 -$                    1 350.00$              0 -$                    1 350.00$              0 -$                    1,050.00$         

Geotechnical Drilling (Sub) LS 0 -$                    0 -$                    1 110,000.00$       0 -$                    0 -$                    0 -$                    0 -$                    110,000.00$     

Subtotal Expenses 925.00$              -$                    114,000.00$       925.00$              -$                    675.00$              250.00$              116,775.00$     

Total Cost 11,165.00$         36,230.00$         152,570.00$       19,715.00$         79,820.00$         6,145.00$           43,050.00$         348,695$          

Labor Category  Labor Rates  Project Initiation / Kick-off

Task 110 Task 120 Task 140

Alternatives Assessment TotalTotal  
Units

Task 170

Document Preparation

Task 130

Subsurface Investigation

Task 150 Task 160

Conceptual Layout and 
Costing Project MeetingProject Workshop
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