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PREFACE 

This report is prepared under guidance contained in the 
Recommended Guidelines for Safety Inspection of Dams, for 
Phas~ I Investigations. Copies of these guidelines may be 
obtalned from the Office of the Chief of Engineers, Washington, 
~.C. ,20314. ~h~ purpose of a Phase I investigation is to 
ldentlfy expedltl0usly ~~ose dams which may pose hazards to 
human life or property. The assessment of the general 
condition of the dam is based upon available data and visual 
inspections. Detailed investigation and analyses involving 
topographic mapping, subsurface investigations testing, and 
detailed computational evaluations are beyond the scope of a 
Phase I investigation; however, the investigation is intended 
to identify any need for such studies. 

In reviewing this report, it should be realized that the 
reported condition of the dam is based on observations of 
field conditions at the time of inspection along with data 
available to the inspection team. In cases where the reser­
voir was lowered or drained prior to inspection, such action, 
while improving the stability and safety of the darn, removes 
the normal load on the structure and may obscure certain 
conditions which might oth~rwise be detectable if inspected 
under the normal operating environment of the structure. 

It is important to note that the condition of a dam depends 
o~ numerous and constantly changing internal and external 
conditions, and is evolutionary in nature. It would be 
incorrect to assume that the present condition of the dam 
will continue to represent the condition of the dam at some 
point in the future. Only through continued care and 
inspection can there be any chance that unsafe conditions be 
detected. 

Phase I i::lspections are not intended to provide detailed 
hydrologic and hydraulic analyses. In accordance with the 
established guidelines, the spillway design flood is based 
on the estimated HProbable Maximum Flood ll for the regicn 
(flood discharges that may be expected from the most severe 
combination of critical meteorologic and hydrologic conditions 
that are reasonably possible), or fractions thereof. Because 
of the magnitude and rarity of such a storm event, a finding 
that a spillway will not pass the design flood should not be 
interpreted as necessarily posing a highly inadequate cO::ldi­
tion. The design flood provides a measure of relative 
spillway capacity and serves as an ~id in determi~ing . 
the need for more detailed hydrologlc and hydraullc studles, 
considering the size of the darn, its general condition 
and the downstream da~age potential. 
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PHASE I INSPECTION REPORT
 
NATIONAL DAM SAFETY PROGRAM
 

Name of Dam: Upper Ragged Mountain No. 1 
state: Virginia 
County: Albemarle 
stream: Moores Creek 
Date of Inspection: 16 November 1978 

BRIEF ASSESSMENT OF DAM 

Upper Ragged Mountain Dam No. I, an earthfill dam with a 
stone core wall, is approximately 47 feet high and 470 feet 
long. The dam is located about 0.4 mile upstream of a lower 
dam. Visual inspection and analyses indicate deficiencies 
requiring immediate attention. 

Using the corps of Engineers screening criteria for initial 
review of spillway adequacy, it has been determined that the 
dam would be overtopped for all floods exceeding approximately 
10 percent of the Probable Maximum Flood. The spillway is 
therefore adjudged as seriously inadequate. A portion of 
the core wall is exposed on r~e downstream right embankment 
due ei tl1er to past sliding of the embanJottent or overtopping 
of the dam. since the spillway capacity is unusually small, 
the consequences of dam overtopping and failure could cause 
a catastrophic event and possible overtopping or failure of 
the lower dam immediately downstream. The dam is classified 
as unsafe, emergency. The owner was instructed to lower the 
upper pool. 

The following items should be completed before the dam is 
returned to service: 

1)	 Further investigation of spillway adequacy including 
the possibility of enlarging the spillway. 

2)	 stability analyses of the embankments including 
soil testing, piezometers and observation wells, 
and a detailed assessment of the steepness of the 
submerged downstream slope especially under rapid 
drawdown conditions and the lower reservoir. 

3)	 The effects of a sudden drawdown condition on the 
lower reservoir. 

4)	 Investigation of alternate means to empty the 
reservoir under emergency conditions. 
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5) Better vehicle access to the dam. 

6) A flood warning system for downstream residents. 

Original signed by• 
MICHAEL BAKER, JR., INC. SUBMITTED: J.A1£ES. Au WALSH 

James A. Walsh 
Chief, Design Branch 

Original signed·~Y----eW63 ZANE M. GOODWIN 
Michael Baker, III, P.E. RECOMMENDED: 
Chairman of the Board and Zane M. Goodwin 
Chief Executive Officer Chief, Engineering

Original signed b~1 

APPROVED: Douglas L.· Haller 
Douglas L. Haller 
Colonel, Corps of Engineers 
District Engineer 

APR "'~7~Date: 
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PHASE I INSPECTION REPORT
 
NATIONAL DAM SAFETY PROGRAM
 

NAME OF DAM: UPPER RAGGED MOUNTAIN NO. 1 ID# VA 00356
 

SECTION 1 - PROJECT INFORMATION
 

1.1 General 

1.1.1	 Authority: Public Law 92-367, 8 August 1972, 
authorized the Secretary of the Army, through 
the Corps of Engineers to initiate a national 
program of safety inspections of dams through­
out the united States. The Norfolk District 
has been assigned the responsibility of 
supervising the inspection of dams in the 
Commonwealth of Virginia. 

1.1.2	 Purpose of Inspection: The purpose is to 
conduct a Phase I inspection according to the 
Recommended Guidelines for Safety Inspection 
of Dams. The main responsibility is to 
expeditiously identify those dams which may 
be a potential hazard to human life or property. 

1.2 Description of Project 

1.2.1	 Description of Da~m and Appurtenances: Upper 
Ragged Mountain Dam No. 1 is an earthen 
structure about 470 feet long and 47 feet 
high. -The top of dam is 12 feet wide and has 
a minimum elevation of 659.9 feet* above Mean 
Sea Level (M.S.L.). Side slopes of the dam, 
extending from a stone core wall about 4 feet 
wide, are approximately three horizontal to 
one vex:'tical (3: I) on the upstrecun side and 
2.5:1 on the downstream side. 

The open channel spillway (see Photo 2) has 
stone lined walls and bottom, and is located 
on the right abutment area. The spillway is 
approximately 9 feet wide at the bottom with 
near vertical side walls. It has a level 
section about 30 feet long, elevation 657.0 feet 
M.S.L., with an approach channel slope of 12.5% 
and a discharge channel with a slope averaging 
nearly 20%. The exit channel is cut in soil 
and soft rock, and curves to the left as it 
exits into a lower reservoir immediately
downstream of the dam. Total length of the 
spillway is approximately 160 feet. 

*All elevations are based on assumed normal pool elevation of 
657.0 feet M.S.L. as shown on the U.S.G.S. 7.5 minute topographic 
quadrangle, Charlottesville West, Virginia. 
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1.2.2 

1. 2.3 

1.2.4 

The gate house is located in the reservoir 
120 feet from the crest of the embankment at 
about the midpoint of the dam (see Photo 1). 
The gate house, which is constructed of stone 
to the maximum water level and wood frame 
above water level, has two water chambers with 
five valves on the downstream chamber and 
10 valves on the upstream chamber. Access to 
the gate house is by a steel bridge with a 
wooded timber walkway that begins at the top 
of the dam. 

Location: Upper Ragged Mountain Dam No. 1 is 
located approximately two miles west of the 
City of Charlottesville, Virginia. Upper 
Ragged Mountain Darn No. 1 is located immediately 
upstream of a lower reservoir. The pool 
level from the lower reservoir is the tail ­
water for Upper Ragged Mountain Dam No.1. 
The lower reservoir submerges about 27 feet 
of the 47 foot total height of Upper Ragged 
Mountain Darn No.1. 

size Classification: The maximum height of 
Upper Ragged Mountain Dam No. 1 is 47 feet. 
The reservoir volume to the top of dam is 
757 acre-feet. Therefore, the dam is in the 
lIintermediate" size category as defined by 
the Recommended Guidelines for Safety Inspec­
tion of Dams.

Hazard Classification: A summer camp, for 
handicapped children, is located approxi­
mately 0.8 mile downstream of the upper darn 
and only 0.4 mile downstream of the lower 
dam. Lives could be lost if failure were to 
occur at a time when this camp was inhabited. 
Several homes, located further downstream in 
the City of Charlottesville, may also be 
affected in the event of a failure. Also, 
the failure of Upper Ragged Mountain Darn No. 1 
could cause overtopping or possible failure 
of the lower dam downstream thereby increasing 
the hazard. It is for these reasons that 
Upper Ragged Mountain Dam No. 1 is classified 
in the "high" hazard category as defined by
the Recommended Guidelines for Safety Inspection 
of Darns. The hazard classification used to 
categorize dams is a function of location 
only and has nothing to do with its stability 
or probability of failure. 
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1. 2.5 Ownership: The dam is owned by the Rivanna 
Water and Sewer Authority, Charlottesville, 
Virginia. 

1.2.6	 Purpose of Dam: The dam is used for water 
supply by the City of Charlottesville, 
Virginia. 

1.2.7	 Design and Construction History: No design 
or construction history was available except 
a general report on the development of the 
Charlottesville water system (see Appendix V). 
According to this report, the dam was designed 
in 1884 by Mr. E. W. Dowditch and constructed 
in 1885. 

1. 2.8 Normal Operating Procedures: According to 
the owner, the valves in the gate house are 
no longer operated due to their age and 
condition. A 10 inch diameter water pipe 
(broken and no longer in service) from the 
gate house passes through the dam and is 
routed in the vicinity of the original 
streambed (submerged by the lower reservoir 
impoundment) to the lower dam. The owner has 
indicated that he believes the water from 
Upper Ragged Mountain Reservoir No. 1 primarily 
outlets from flow through the broken 10 inch 
diameter pipe. The water impounded by Upper 
Ragged Mountain Dam No. 1 does not flow over 
the spillway during normal runoff periods. 
Overflow from the supply line from Sugar Hollow 
Reservoir is diverted by pipe into Upper Ragged 
Mountain Reservoir about 500 feet northwest of 
the left abutment. 

1.3 Pertinent Data 

1.3.1	 Drainage Area: The drainage area of Upper 
Ragged Mountain Dam No. 1 is approximately 
1.28 square miles including 0.84 square mile 
upstream of the Interstate Route 64 culvert. 

1.3.2	 Discharge at Dam Site: The maximum flow 
through the spillway at the dam site is not 
known. 

Open-Channel Spillway: 
Pool level at top of dam .... 140 c.f.s. 

1. 3.3 Dam and Reservoir Data: Pertinent data on 
the dam and reservoir are shown in the fol­
lowing table: 
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TABLE 1.1 DAM AND RESERVOIR DATA
 

Reservoir
 
Capacity
 

Item 
Elevation 

feet M. S . L. ( a) 
Area 
acres 

Acre-
feet 

Watershed Length 
inches(b) feet 

Top of dam 659.9 35 757 11.1 3500 
Open charmel 

spillway crest 
streambed at centerline 

657.0 32 660 9.7 3200 

of dam (c) 613+ 

(a) All elevations are based on an assumed normal pool elevation 
of 657.0 feet M.S.L. as shown on the U.S.G.S. 7.5 minute 
topographic quadrangle, Charlottesville West, Virginia. 

(b) Based on 1.28 square miles of watershed. 
(c) Estimated from soundings. 
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SECTION 2 - ENGINEERING DATA
 

2.1	 Design: There were no design drawings or calculations 
available for review. Data contained in this report 
was obtained during the visual inspection of 16 November 
1978, and hydrologic and hydraulic calculations were 
computed as part of this report. A repo=t entitled 
llEngineering in the Development of a Municipal water 
Supply, Charlottsville, Virginia" was obtained from 
the water authority and is included as Appendix V. 

2.2	 Construction: Upper Ragged Mountain Darn No.1 was 
constructed in 1885. The contractor is not known. 

2.3	 Operation: operation and maintenance of Upper Ragged 
Mountain Dam No. 1 is the responsibility of the Rivanna 
Water and Sewer Authority, Charlottesville, Virginia 
for water supply to the City of Charlottesville. It is 
believed that water normally leaves the upper reservoir 
through a broken 10 inch water pipe (see paragraph 1.2.8). 
The water is drawn from the lower reservoir through 
water supply pipes to the city. No records of operation 
are available. 

2.4	 E'v-aluation 

2.4.1	 Design: There were no design or as-built 
drawings available to adequately assess the 
structural stability of the dam. 

2.4.2	 Construction: No as-built construction 
plans, material tests, or boring logs were 
available to adequately assess the condition 
of the dam. The assessment made in this 
report was based solely on the visual inspec­
tion of 16 November 1978. 

2.4.3	 Operation: The information available regarding 
the operation of the water supply system was 
provided by Mr. E. K. Potter of the Rivanna 
Water and Sewer Authority. 
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3.1.1 

3.1 Findings 

3.1.2 

3.1. 3 

SECTION 3 - VISUAL INSPECTION 

General: The dam and its appurtenant struc­
tures were found to be in poor overall condi­
tion at the time of inspection. Pool elevations 
at the time of inspection were 653.9 feet 
M.S.L. and 637.0 feet M.S.L. for the upper 
and lower pools, respectively. Some of the 
problems noted should receive immediate 
remedial treatment. Others can be corrected 
as part of the maintenance program. Note­
worthy deficiencies observed are described 
briefly in the following paragraphs. The 
complete visual inspection check list is 
given in Appendix III. 

Dam: The embankment was in poor condition 
with several deficiencies that require atten­
tion. sounding of the submerged portion of 
the downstream slope at the only location 
measured (see Plate 2) indicated a very steep 
condition (lH:2V). There is clear seepage 
(3 to 4 g.p.m.) on the downstream slope at 
the right abutment causing erosion and sloughing 
in a 20 by 30 foot area. Minor seepage 
occurs on the shore at the left abutment. A 
50 to 100 foot fill separation occurs along 
the downstream face of the stone core wall 
near the right embankment. The separation, 
which formed an irregular "trench" approxi­
mately 4 feet deep and 3 feet wide, is 
caused by either slumping and/or erosion near 
a low point in the dam crest profile. Most 
of the dam is covered by thick vegetation. 
Several animal burrows were observed on the 
dam. Evidence of beaver activity was observed 
at the dam and along the edges of the reservoir. 
Wood debris is scattered on both upstream and 
downstream shorelines. 

Open Channel Spillway: The stone masonry 
lined approach channel is in good condition. 
Some debris (branches and small logs) were 
piled along the spillway banks after removal 
from the channel by water authority personnel. 
This debris is a result of the beaver activity. 
The discharge channel is deeply incised in 
soil to weathered quartz monzonite. The 
discharge channel is uneven, and there are 
accumulations of wood debris and boulders in 
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the lower	 portions. The cut slopes are steep 
and partially eroded. There is undercutting 
of the roots of two large trees. 

3.1. 4 Appurtenant Structures: The stone masonry 
walls of the intake tower and wooden frame 
gate house are in reasonably good condition 
considering their age. The emergency valves 
in the gate house were not checked. The 
lower reservoir on the downstream side 
covers the outlet structure thus preventing 
observations. The wooden timber span over 
the open channel spillway is rotten and in 
poor condition. 

3.1. 5 Reservoir Area: The reservoir area had no 
serious shoreline or gully erosion, but there 
are some fallen trees and scattered debris. 

3.2 Evaluation 

3.2.1	 Dam: The physical condition of the embankment 
was poor with several significant deficiencies 
which require immediate correction. The 
separation of the err~ankment from the stone 
core wall on the right side should be fu=ther 
investigated with test borings and piezometers. 
This condition could be especially hazardous 
if overtopping were to occur. It is recommended 
that the excessive growth of vegetation on 
the slopes be cut to provide visibility and 
access. The animal burrows should be excavated 
and filled wi~~ compacted fill. The owner 
should consider some means of removing the 
beavers to prevent them from obstructing the 
spillway with debris. The wood debris on the 
upstream and downstream shorelines should be 
removed. 

3.2.2	 Open-Channel Spillway: The discharge channel 
needs some remedial attention to prevent 
serious erosion and future blockage. The 
steep slopes should be cut at a flatter ratio 
and seeded to provide greater stability and 
to prevent erosion. The undercut trees on 
the slopes should be removed. Dumped stone 
should be placed in the uneven portion of the 
channel to provide a uniform bottom. The 
wood debris should be removed. stone riprap 
should be placed in the curved char~el to 
prevent further erosion. 
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I 
3.2.3 Appurtenant structures: Periodic maintenance 

3.2.4 

I .
 

I·
 

should be continued on the intake tower and 
gate house to prevent further deterioration. 
The wooden span over the emergency spillway 
should be repaired or removed. 

Reservoir Area: The reservoir area is in 
good condition, but the fallen trees and 
large debris should be removed from the 
shoreline. A staff gage should be installed 
to monitor reservoir levels above normal 
pool. 
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SECTION 4 - OPERATIONAL PROCEDURES 

4.1	 Procedures: Operational procedures are generally 
discussed in paragraphs 1.2.8 and 2.3. The normal 
reservoir elevation of 657.0 feet M.S.L. is maintained 
by the open-channel spillway crest. Water supply to 
the lower reservoir is believed to outlet through the 
broken 10 inch water pipe. 

4.2	 Maintenance of Dam: Maintenance of the dam is provided 
by personnel from the Rivanna Water and Sewer Authority. 

4.3	 Maintenance of Operating Facilities: Valves in the 
gate house are old and no longer used for water supply. 

4.4	 Warning System: At the present time, there is no 
warning system or evacuation plan in operation. In 
addition to the resident caretaker who lives near the 
dam at the lower reservoir, Upper Ragged Mountain 
Dam No. 1 is visited by maintenance personnel from the 
Rivanna Water and Sewer Authority. These personnel 
should be instructed to watch for distressed conditions. 

It is reco~m~nded that a formal emergency procedure be 
prepared and prominently displayed, and furnished to 
all operating personnel. This should include: 

1)	 How to operate the dam during an emergency. 

2)	 Who to notify, including public officials, in 
case evacuation from the downstream area is 
necessary. 

3)	 Procedures for evaluating inflow during
periods of emergency operations. 

4.5	 Evaluation: Observation of the dam during periods of 
high runoff is hindered by its inaccessibility. Access 
to the dam is either by boat from the lower dam (approxi­
mately 0.4 mile) or by foot around the southern edge of 
the lower reservoir (approximately 0.5 mile). 

An annual maintenan~e and inspection program should be 
implemented with minor yearly maintenance scheduled at 
these times. 
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SECTION 5 - HYDRAULIC/BYDROLOGIC DATA
 

5.1	 Desigp: No design data (other than a storage capacity 
curve provided by the Rivanna Water and Sewer Authority) 
was available for this report. 

5.2	 Hydrologic Records: No hydrologic records were available. 

5.3	 Flood Experience: No flood experience records or high 
water marks were available. 

5.4	 Flood Potential: Performance of the reservoir by 
routing the Probable Maximum Flood (PMF), the 1/2 PMF, 
and the 100-year flood is shown in Table 5.1. 

All data, except the previously mentioned storage 
capacity curve, were determined from measurements and 
data	 recorded during the field inspection. Outlet 
discharge capacity; reservoir area and storage capacity
above normal pool; and hydrograph peak inflow, outflow, 
and maximum stage were computed as part of this report. 

The total drainage area of Upper Ragged Mountain Dam No. 1 
is 1.2B square miles of which 0.84 square mile is 
upstream of the Interstate Route 64 culvert. The 
floods were routed through this culvert and combined 
with	 the remaining 0.44 square mile of watershed to 
produce the inflow hydrograph for the dam. The floods 
were	 then routed through the reservoir and pertinent 
information is ShO~l in Table 5.1. All flood routings 
for the reservoir begin with the water level at normal 
pool	 (elevation 657.0 feet M.S.L.). 

5.5	 Reservoir Regulation: Pertinent dam and reservoir data 
are shown in Table 1.1, paragraph 1.3.3. 

Flow from the reservoir under normal conditions is 
believed to outlet through a broken 10 inch water pipe. 
During periods of excessive runoff, water will begin 
flowing through an open channel spillway in the right 
abutment when the reservoir level rises above the spill ­
way crest elevation of 657.0 feet M.S.L. 

The spillway is approximately 9 feet wide at its base 
and 10 feet wide at the top. If the spillway is not 
sufficient to carry the runoff, the reservoir level 
would continue to rise until water would begin flowing 
over	 the minimum top of dam elevation of 659.9 M.S.L. 
feet, about 100 feet to the left of the spillway. 
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5.6	 Overtopping Potential: The probable rise in reservoir 
and other pertinent information on reservoir performance 
for the various hydrographs are shown in the following 
table: 

TABLE 5.1 RESERVOIR PERFORMANCE 

Hydrographs 
Item Normal 100 Year 1/2 PMF PMF 

Peak flow, c.f.s. 
Inflow 
Outflow 

Peak elev., ft. M.S.L.(a) 
Open-channel spillway 
(elev. 657.0 feet M.S.L.) 

Depth of flow, ft. 
Avg. velocity, f.p.s. 

Non-overflow section 
(elev. 659.9 ft. M.S.L.) 

Depth of flow, ft. (b) 
Duration of overtopping, 
Average velocity, f.p.s. 

Tailwater elev., ft. 
M.S.L.(c) 

657.0 

hrs. 

637 

1852 
275 

660.7 

2.4 
8.6 

0.8/0.5 
2.5 
1.0 

o . 

2573 4652 
1651 3425 

661.8 662.5 

3.1 3.6 
9.9 10.6 

1. 9/1.1 2.6/1. 8 
6.7 8.8 
2.6 3.6 

(a) All elevations are based on an assumed pool elevation of 
657.0 feet M.S.L. as shown on the U.S.G.S. 7.5 minute 
topographic quadrangle, Charlottesville West, Virginia. 

(b) 
(c) 

Maximum depth/average depth. 
Tailwater is pool level of lower reservoir. 

5.7	 Reservoir Emptying Potential: At the present time, 
the reservoir can be emptied in a controlled manner 
by opening one of the valves in the gate house. 

5.8	 Evaluation: Upper Ragged Mountain Dam No. I, classified 
as an "intermediate il size-"high ll hazard dam, must pass 
a spillway design flood essentially equal to the PMF. 
The PMF was routed through the dam and reservoir as 
described in paragraph 5.4 and determined to overtop 
the dam embankment by 2.6 feet. The 1/2 PMF was then 
routed and also determined to overtop the dam by 1.9 
feet. The discharge capacity is sufficient to pass 
only about 10 percent of the PMF. 

Conclusions pertain to present day conditions and the 
effect of future development on the hydrology has not 
been considered. 
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SECTION 6 - DAM STABILITY 

6.1	 Foundation and Abutments: No information describing the 
foundation of the dam is available. At the time of 
construction 93 years ago in 1885, the requirements 
were less demanding. The bedrock foundation is appar­
ently hard quartz monzonite with quartz veins and some 
quartzite of Precambrian Lovingston Formation with a 
steep dip based on the observed exposures and the rock 
core samples found on the upstream slope. The soil is 
probably silty sand with rock fragments as observed in 
the abutment areas. The soil strata appears to be 
thicker on the left side than on the right side where 
there is more bedrock exposed on the ridge. 

Apparently the stone core wall of the dam extends for 
its entire depth of 47 feet based on a report of the 
local water supply system. 

6.2	 Stability Analysis 

6.2.1	 Visual Observations: The steep slope (lH:2V), 
which was measured by soundings only at one 
location at ~~e domlstream toe of the ewbank­
ment, represents an undesirable condition. 
There is clear seepage (3 to 4 g.p.m.) on the 
downstream slope at the right abutment where 
erosion and sloughing have occurred. Minor 
seepage also occurs on the shore at the left 
abutment. Either slumping and/or erosion has 
exposed a portion of the stone core wall on 
the right side at the crest. The profile run 
of elevations along the crest of the dam (see 
Plate 3) shows a low area in the vicinity of 
the slump. Thick vegetation on the slopes of 
the dam hindered a thorough inspection of the 
surface conditions (see Photos 3, 4, and 5). 

6.2.2	 Design Data: No stability analyses were 
available. 

6.2.3	 Operating Records: Inspection reports were 
not available. 

6.2.4	 Post-construction Changes: Apparently there 
have not been significant alterations to the 
dam since it was constructed. 
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6.2.5	 Seismic Stability: Upper Ragged Mountain 
No. 1 Dam is in Seismic Zone 2 and is consid­
ered to have no hazard from earthquakes 
according to the Recommended Guidelines for 
Safety Inspection of Dams, provided static 
stability conditions are satisfactory and 
conventional safety margins exist. 

6.3	 Evaluation: Since stability analyses were not avail ­
able, a detailed stability assessment cannot be made. 
The clear seepage on the right side is in line with the 
low point of the dam (see Plate 3) where the earth has 
slumped or eroded from the downstream face of the stone 
core wall. The deficient conditions in this area may 
be related to an old slide. It is recommended that 
further field inspection be done in the right abutment 
area after the thick vegetation has been removed so 
that detailed remedial measures can be planned. It is 
suggested that test borings be drilled in the suspected 
slide area and piezometers be installed. The record of 
the boring or borings that had been drilled in the dam 
and any related data should be obtained if possible. A 
slope stability analysis should be performed on those 
sections of the embankment with the very steep toe 
using test results from the boring samples. 

Further investigation of embankment stability may be 
affected by other possible remedial measures such as 
spillway enlargement or deliberate embankment breaching. 

Until further investigations can be conducted and 
remedial measures recommended and completed, the 
seepage areas should be monitored to watch for 
unstable conditions, especially when the reservoir 
is at higher pool levels. 
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES 

7.1	 Dam Assessment: Several conditions discovered during 
the field investigation and office analysis, indicate 
deficiencies requiring immediate attention. The most 
urgent of these items is the inability of the open 
channel spillway to pass the 1/2 PMF. Using the Corps 
of Engineers screening criteria for initial review of 
spillway adequacy, it has been determined that the darn 
would be overtopped by all floods exceeding approxi­
mately 10 percent of the PMF. The spillway is there­
fore adjudged as seriously inadequate. Since the 
spillway capacity is unusually small, and the consequences 
of a dam overtopping and failure could cause a catastrophic 
event; the dam is classified as unsafe, emergency. 

The right abutment of the dam is a critical area. 
Clear seepage was discovered during the field inspection 
at the junction of the embankment and right abutment. 
This	 clear seepage is accompanied by some minor sloughing 
of the soil in this area. Also in this area, and 
located about 50 to 100 feet from the spillway is an 
exposed section of the stone core wall at the top of 
the darn on the downstream embankment. This exposed 
core	 wall may have been the result of one or both of 
the following conditions: 

1)	 The embankment on the downstream side of the 
dam slid away from the core wall. (This is a 
likely possibility since the lower portion of 
the embankment is submerged by the lower 
reservoir. Also the clear seepage and 
sloughing at the right abutment indicate an 
unstable condition in the area near the 
exposed core wall and could possibly be 
related. ) 

2)	 Due to the unusually small size of the 
spillway, the embankment could have been 
overtopped at one time. Soil cn the down­
stream side as well as on top of the core 
wall may have eroded away. The top of dam in 
this area is approximately I foot lower than 
the rest of the dam (see Plate 3). An 
erosion gully in this area extends down the 
embankment to a soil pile, which probably 
resulted from the transportation of eroded 
soil. 
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Whatever may be the case, the condition is not recent. 
There are no signs of recent erosion or sliding, and 
the area is heavily covered with brush and vines. Both 
the upstream and downstream faces of the dam are 
heavily vegetated which made visual inspection difficult 
and could obscure other possible problems. 

The steepness of the submerged toe represents an un­
desirable condition, especially during periods of 
lower tailwater. 

7.2	 Recommended Remedial Measures: It is recommended that 
within two months from the date of notification to the 
Governor of the Commonwealth of Virginia, the owners 
should engage the services of a professional consultant 
to determine by more sophisticated methods and procedures 
the adequacy of the spillway and the stability of the 
embankment. Within six months of the date of notification 
to the Governor, appropriate recommendations by the 
professional consultant for remedial mitigating measures 
should have been completed, and the owner should have 
an agreement with the Commonwealth of Virginia for a 
reasonable time frame in which all remedial measures 
will be completed. In the interim, a detailed emergency 
operation plan and warning system should be promptly 
developed. Also, during periods of unusually heavy 
precipitation, around-the-clock surveillance should be 
provided including frequent measurements of both Upper 
Ragged Mountain Reservoir No.1 and the lower reservoir 
pool elevations. It may be necessary to improve the 
condition of the jeep trail or build a new road to make 
the upper dam more accessible. 

The inspection revealed certain items of rehabilitation 
or other work which should be implemented immediately 
by the owner. These are: 

1)	 Install piezometers or observation wells to 
determine the elevation of the seepage line 
through the embankment. 

2)	 Investigate the steepness of the submerged 
downstream toe for the entire embankment. 

The recommendations of the consultant should consider 
the requirements for increased spillway capacity; 
raising the top of dam to a uniform elevation; repairs 
needed to stabilize the embankment at the exposed core 
wall area, the clear seepage area at the right abutment, 
and any areas with an excessively steep toe; and suggested 
alternate methods of emptying the reservoir during 
emergency conditions. Also, the consultant should 
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consider the effects of a sudden drawdown condition on 
the stability of the lower reservoir. It is recom­
mended that the owner also consider, because of the 
magnitude and cost of these repairs, a more realistic 
alternative (depending on the need of the reservoir 
storage for water supply) may be to have the consultant 
investigate breaching the dam. It is strongly recom­
mended that this alternative be given full consideration 
due to the age of the structure, lack of design and 
construction information, and the remedial measures 
previously noted. 

The following items can be accomplished as part of the 
Rivanna Water and Sewer Authority's maintenance program: 

1)	 Cut and clear all brush and vines from the 
embankments. 

2)	 Excavate, refill, and reseed the rodent 
holes. 

3)	 Repair the spillway exit channel by filling 
scour holes and lining undercut banks with 
riprap. 

4)	 Remove several large undercut trees on the 
spillway banks to prevent them from falling 
and blocking the spillway channel. 

5)	 Clear all debris from the normal reservoir 
level inclUding the lower reservoir on the 
downstream embankment. 

6)	 Monitor the clear seeps near the abutments. 
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Location Plan 

Plate 1: Plan of Dam 

Plate 2: Section of Dam at Gate House 

Plate 3: Top of Dam and Spillway Profiles 

NAME OF DAM: UPPER RAGGED MOIDiTAIN NO. 1 



I DO:J 0 IDO:J 2000 3000 '000 ;000 0000 7,,0) FEET 
a:::::3 E, :=F=-= ==:::::=:c= _: ~ __ -~ e---=-----= 

I 5 0 I KlLOMErE' 
F=C ::::::==:r:~_~F:::::::-::. ---",:_~-_~,:,_"-,,::.:.=....._2~;......-::??"::­

LOCATION PLAN 

UPPER RAGGED MOUNTAIN DAM NO. I 



--""--­, ­

l'I"l 
0 
r-.. 
0 
10':1 
~ 

, I 

, I 

\1 
~ 

'\. ,,,,,.... " '\. --.. 
.......
- 'c 

: I I : 

t" I-!I<.~, 'V Ir-J.I""C, ,­
,. 

.c",; 'A: ,I~E 

i l""U;: . 1<:.0:0::,..· .., .'
 
A ..J/ 

.A / 
-' ./ 

/ 

/ 

-'-
'!flN II '" 

/. ", 
./ .-
I 

--r , 

"" ,."".. " .. 
~'J\.' ,'\. ..... 

-

.~- ,. 
... 

""" 
'\ '\' 

'\ ., 
'\ ,... 

- : 

\ 

, 
I· ~" '-".--u. 

I 
/'. 

\ 
IVI.I ,"- 'j3. N "-\( ~l- .:"> H: ,..... Ii> .. 

\ 

" '\ 

\. 

'\ 

:------'------~------------_. 

__ EL:~l 

:UPPEB gAGGED MTi\J. DA\0 NO.1 
---' :PLAN of DAM 

I'll !C HA ELBA 'l ;:: B iR . I I N"'C"""',<- _ 

I .::<CA LE:I - 10 0 . 



-
~' 
. -.---'­~ 
~ L ' 
L ' r== 

'~ 

-+­
1. ~. 

T 

-;---,...--;-' 
......;--:-...,- --:.. ~ , , 

-~. 
,~ 

-+- .... 
.=+== , 

T 
--: 

J 
, I l 

-::- -j 
-j 

~ -; 
r­ ~ ~ 
'-­ "1
1--' "­-'- t 

-----j•----'---h­- -::, ---<'-­

..
,. 
~ -= o ---;.. '­

---J. +===. :+='_:__---=r:::1=­ ---i 
--;-

>:; I.­ I 1" 
-l -..--.It=:= 

---,.~ =+===­.~ _----!~ 
, ­ ~ 

~ -0------" 
.;
~ 

~ F= 
I 

--1 ----' - i- i ~~ ~ __....:.I__ '~ol--;I I 
~ 

I ~L...... + --.J r- ­

-~ 
I 

-~ 
I -+­, 

4~ i 
---;..­

@ $ 
) 

­
I -' -~ ~ -i· ­

1- -­

-­-:-1-­
'­, 

-. 
-------1-: 

I 

.,..,--i--f­
. , 

, ,
. . 

i 
I.­

.~. 

... 

~---t--',--­

\ 



I 

.J 

-I 

.......; 

-i 
-i 

,
:­

! 

0500 
I 

, /' 

/" 
./ 

'-L 
I / • r 

..A;;"YL, p_' 
, 

i II 
Ij 

1°T, 
I I 

I,y 
1 

, :-0 

"­
"­ i 

, 
...... 

" 

!(>P OF PAP 

.L 

; 
I.Li 

±; 

At 

! 
I 

-­ -­

- ­ --~ 

I 

9 

,- ­

: 

i 

I 

I 

, 
06':­ i , 

!, 
I 

, 

~ r,., 

! 
I 

'­

L 

i {'55 
~ 

I 
l 
f-.- ­

I 

, 

i 
.,- I 

L. ~ ~ 

,..r '\ 

II i 

rt" -" 
L ­r

I ­ >: -~ 
I

I 

:-; ~ 

j- 11 

a. ,r 
II: LiJ 

I 

I 

I 

....: 
I 

~ 
; 

~ 

i 
: 
I:
 

I 
, 
! 
i 

ir 
!
I 



APPENDIX II
 

PHOTOGRAPHS
 



CONTENTS 

Photo 1:	 Outlet Works, Downstream Embankment, and Edge of 
Downstream Reservoir 

Photo 2:	 Looking Upstream at Spillway in Right ~~utment of Dam 

Photo 3:	 Scarp (Four-Foot Deep) at Top of Embankment Slide and 
Exposed Masonry Core Wall 

Photo 4:	 Clear Seepage Area at Downstream Right Abutment 

Photo 5:	 Excavated Trench in Clear Seepage Area at Right Abut­
ment (Used to Determine Flow) 

Photo 6:	 Eroded Animal Burrow at Downstream Edge of Reservoir 

Note: Photographs were taken on 16 November 1978. 
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UPPER RAGGED MOUNTAIN DAM No.1 

Photo 1. Outlet Wuf'k. Downstream Embankment and Edge of Downstream Reservoir 

PHOTO 2. Looking Upstream at Spillway In Right Abutment of Dam 



UPPER RAGGED MOUNTAIN DAM No.1 

PtiOTO 3. Scarp (Four-iOOi Deep) at Top of Embankment Slide and
 
Exposed Masonry Core Wall
 

PHOTO 4. Clear seepage Area at Downstream Right Abutment 



UPPER RAGGED MOUNTAIN DAM No.1 

PHOTO 5. E~c.:i'lated Trench In C!,ear Saepage Area at Right Abutment 
(Used to Determine Flow) 

PHOTO 6. Eroded Animal Burrow at Downstream Edge of Reservoir 
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Check List 
Visual Inspection 

Phase 1 

Name of Dam Upper Ragged Io\luntain No.1 County Albemarle State Virginia Coordinates Lat. 3B01.7 

Long. 7834.0 

Date Inspection 16 November 1978 Weather OverCilst. Rainy Temperature 50°F. 

Pool Elevation at Time of Inspection 653.9'ft~ M.S.L. Tailwater at Time of Inspection 637.0 ft.*M.S.L. 

*All elevations are based on an assumed normal pool elevation of 657.0 feet M.S.l. as shown on the 
U.S.G.S. 7.5 minute topographic quadrangle. CharlottesYille West. Virginia.

Inspection Personnel: 
I-' 

Michael Baker, Jr., Inc.: Virginia Water Control Board: 

T. W. Smith Jack Hyden
W. L. Sheafer 
T. J. Dougan 

T. W. Smith 
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Sheet 1 

Name of Dam: UPPER RAGGED M)UNTAIN NO. 
EMBANKMENT 

VISUAL EXAMINATION OF OBSERVATIONS REMARKS OR RECOMMENDATIONS 
The slopes of the dam are covered by thick 

SURFACE CRACKS vegetation (brush and vines) preventing thorough 
inspection. Ilowever. a scarp was observed and is 
described below. 

The lower part of the downstream slope was belowUNUSUAL MOVEMENT OR the water level of Lower Ragged Mountain Dam No.CRACKING AT OR BEYOND 1; consequently. inspection	 of the toe of UpperTHE TOE Ragged Mountain No.1 was not possible. 

~ ------------O-b-s-e-r-v-a-ti:-o-n-s-we-r-e~d;-:-i-:f-:f:-ic-u--:l--:-t-b~e-c-a-u~s-e-o;f-:t:h-e--:th~t~c:-;-k:-----------------'---­
N	 SLOUGHING OR EROS ION OF vegeta ti on on the embankments. There is a scarp 

EMBANKMENT AND ADUTMENT (approximately 4 ft. deep) adjacent to the 
SLOPES	 stone core wall on the downstream slope and a
 

low area (approximately 100 ft. long) in the
 
crest near the right abutment. Possible causes
 
are either erosion, settlement or slumping.
 

Some settlement or erosion	 of the fill over theVERTICAL AND 1I0RIZONTAL 
ALIGNMENT OF 'l'IIE CREST	 top and immediately upstream of the stone core 

wall was observed .•~wever. no unusual horizontal 
displacement was observed. 

RIPRAP FAILURES There is no r1prap on the embankment slopes. 

STONE MASONRY	 A section of the exposed core wall (approximately 4 ft. The growth should be removed. 
WALL	 thick x 50 to 100 ft. long x 6 ft. high) covered by

thick vegetation at the dam crest on the downstream 
side was observed. Reportedly, the dam is faced on the 
side with dry stone paving up to the maximum water 
level. 



Sheet 2 

Name of Dam: UPPER RAGGED MJUNTAHl NO.1 

EMBANKMEWf 

VISUAL EXAMINATION OF OBSERVATIONS REMARKS OR RECOMMENDATIONS 
Several animal burrows (a few feet deep) were The animal burrows should be excavatedOTHER OBSERVATIONS observed on the downstream slope on the left side. and filled with compacted backfill .. 
Wood debris has been deposited on the upstream and The debris should be removed from the 
downstream shorelines. shorelines. 

CONSTRUCTION MATERIALS The sol1s observed on the surface slopes of the It is recommended that the vegetation 
AND FILL SLOPES dam are comprised of clayey silt. sandy s11t and be removed or cut for access and 

silty sand, all with variable amounts of rock inspection.
fragments. The soils near the upstream and 
downstream waterlines are wet and soft; elsewhere 

H they are damp to moist. The slopes are coveredH
H with thick vegetation. Sounding of the sub­
w
I mersed portion of the downstream slope revealed 

a very steep (lH:2V) condition at one section 
near the center of the dam. 

JUNCTION OF EMBANKMENT 
AND ABUTMENT, SPILLWAY 
AND DAM 

The abutment on the right side. adjacent to the 
open spillway. appears to be in brown. damp. sandy
silt with rock fragments. Massive, very hard 
quartz monzonite with a vertical dip is exposed 
in a borrow area nearby. Brown. damp. silty sand 
with small rock fragments was observed in the low 
ri dge at the 1eft abutment. The abutment areas 
contained clear seepage noted below. 

There is clear seepage in a 20 x 30 ft. area on the down­
ANY NOTICEABLE stream slope at the right abutment near the spillway just
SEEPAGE above the lower lake level. The clear seepage emanates 

at 3 to 4 g.p.m. from very soft. saturated. silty sand 
with organic traces. The slope is eroded and slightly
slumped. There is also minor clear seepage on the shore 
at the left abutment. 

Install s ta ff gage to moni tor 
S'l'AF'F GAGE AND RECORDER None reservoir levels. 
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Sheet 3 

Name of Dam: UPPER RAGGEO I4lUNTAIN NO; 1 

EMBANKMENT 

VISUAL EXAMINATION OF OBSERVA'l'IONS REMARKS OR RECOMMENDATIONS 

SHORELINE AND DRAINS No rock drains or stone riprap for slope protection 
were observed. The portion of the embankment that 
was visible did not appear to be significantly 
eroded on the shoreline. There was scattered wood 

The wood debris on 
should be removed. 

the shorelines 

debris on both the upstream and downstream shore­
lines. 

Information about the foundation is unavailable, If possible, the boring data 
FOUNDATION 

H 
including the horizontal and vertical measurements should be obtained. 

H of the stone core wall. Segments of rock core 
H
I samples were obGerved on the upstream shoreline of 

.t>o the dam. The core sample is comprised of very hard 
quartzite. quartz monzonite and quartz of the Pre­
cambrian lovingston Formation. This composition is 
probably representative of the bedrock foundation. 



OUTLET WORKS 
Name of Dam: UPPER RAGGED MOUNTAIN NO. 

VISUAL EXAMINATION OF OBSERVATIONS	 REMARKS OR RECOMMENDATIONS 

CRACKING AND SPALLING OF Observation of the outlet conduft was not possible 
CONCUETE SURFACES IN since the toe of the dam was inundated by the lower 
OUTLET CONDUIT reservoir. 

INTAKE STRUCTURE 

H 
H 

The intake tower consists of stone-masonry walls to 
maximum water level with the gate house of wood frame 
construction. Considering the age of the structure. 
it is in reasonably good condition. 

H 

Ul 
I OUTLET STRUCTURE Observation of the outlet structure was not possible 

since it was inundated by the lower reservoir. 

ou'nET CIIANNEL	 Observation of the outlet channel was not possible 
since the toe of the dam was inundated by the lower 
reservoir. 

EMERGENCY GATE Gates in the gate house are no longer used. 

The Water Authority Manager reports that a 10 inch 
OTHER	 ~ater pipe connecting the upper and lower reservoirs 

is broken somewhere under the lower reservoir and is 
partially open. thus allowing flow from the upper 
reservoir to the lower reservoir. 



UNGATED SPILLWAY 

Name of Dam: UPPER RAGGED MOUNTAIN NO.1 

VISUAL EXAMINATION OF OBSERVATIONS REMARKS OR RECOMMENDATIONS 

CONCRETE WEIR	 Not App l1cab1e 

APPROACH CHANNEL 

H 
H 
H 
I 

<1> DISCHARGE 
CHANNEL 

The stone masonry channel (with an old wooden 
span above at crest of the dam) constructed 
at the right abutment is 9 ft. wide x 30 ft 
long. 

A curved channel (160 ft.±) is cut in the soil and soft. 
decomposed. quartz monzonite with an invert 4 to 12 ft. 
wide down to the lower lake. The bottom is uneven with 
scourho1es. There was an accumulation of tree branches. 
twigs and leaves at a low point in the curve above the 
boulders in the lower channel. The channel was dry. 

It 1s recommended that the 
wood debris be removed to 
prevent blockage and that 
the deep holes be filled with 
rock. 

BRIDGE AND PIERS There are no plers~ however, the wooden timbers over 
the spillway are rotted and in poor condition. 

SLOPES	 The ratios of the cut slopes on both sides vary from 1: 1 to 
vertical in brown s11t. sand and rock fragments overlying 
soft. decomposed. quartz monzonite. The roots of the two 
large trees are partially eroded on the slopes. Vines and 
weeds had grown on portions of the slopes. There appeared 
to have been some sloughage of s011 in the 25 ft. cut in 
the hill side at the channel curve. 

Stone riprap should be placed 
on the banks 1n the vicinity 
of the slu~p and undercut 
trees to prevent further erosion. 
Steep slopes should be reduced 
and planted with grass. Some 
undercut trees should be 
removed to prevent channel 
blockage. 
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