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0. Adstract

Pursuant to Public Law 92-367, Phase | Inspection Reports are prepared
ander gutdance contained in the recommended guidelines for safety
{nspection of dams, published hv the Office of Chief of Engineers,
Washington, D. C. 20314. The purpose of a Phase I Inspection is to
tdent{fv expeditiously those dams which may pose hazards to human life or
property. The assessment of the general conditions of the dam is based
apon avallahle data and visual fnspectfon. Detailed {nvestigation and
analvses {(nvolving topographic mapping, subsurface {nvestigations,
testing, and detatled computational evaluations are heyond the scope of a
Phase | investigation; however, the investigation {s intended to fdentify
Aany veed for such studies.

Based upon the ffeld condfttons at the time of the field (napection and
a'l avatlable engineering data, the Phase ! report addresses the
"vdrault., hvdrologic, geologtc, geotechnic, and structural aspects of
the dam. The engineering techniques employed give a reasonably accurate
sssessment of the .oaditions »f the dam. 1t should he realized that
certain englneering aspects cannat he tully analyzed during a Phase |
fnepeition. Assessment and remedial measures in the report Include the
requirements of additfonal fndepth stody vwhen necessary.

Phase ! reports tndlude project intormation of the dam appurtenances, all
exfsting engineering Yata, operational procedures, hvdraulic ‘hvdrologlic
data of the watershed, dam stanilityv, visual inkpection report and an
assesament :nluding required remedial ®easures.
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PREFACE

This report 1s prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of the Chief
of Engineers, Washington, D.C. 20314. The purpose of a Phase I invest:i-
gation is to ident:ify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condition of the
dam 1s based upon availabie data and visual inspections. Detailed in-
vestigation 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 identity any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam 1s based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection, such
action, while i1mproving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It 1s important to note that the condition of a dam depends on
nmerous and constantly changing internal and external conditions, and is
evclutionary in nature. It would be incorrect to sssume that the present
condition of the dam will continue to represent the condition of the dem
at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase 1 i1nspections are not 1ntended to provide detaiied hydro.ogic
any hydraulic analvses. In accordance with the estabiished guideliines,
the spiliway design flood is based on the estimated '"Probabie Max.mum
Fiood" for the region (flood discharges that may be expected from the
most severe combination of critical weteorologic and hydrologic conditions
that are reasonabiy possible), or fractions thereof. Because of the
magnitude and tarity of such a storm event, & finding that a spillway
w.l+ not pass the design flood shouid not be interpreted as necessarily
pooag a highly inadequate condition. The design flood provides a
measute of relative spillway capacity and serves as an aide in
de termining the need for more detailed hydrolog:c and hydraulic studies,
.onsidering the size of the dam, its general condition and the downstream
damage potential.




PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF DAM

Name of Dam: Daley Dam

State: Virginia

Location: Loudoun County

USGS Quad Sheet: Purceville, Virginia
Streanm: Tributary to Catoctin Creek

Date of Inspection: 30 April 1981

e

Daley ‘Dam is an earthfill structure about 800 feet long and 29.4
feet high, The dam is owned and maintained by' the Mr. John E. Sewell,
Mr. James E. Heisel, and Mr. Robert M. Terry. >The dam is classified
as a small dam with a significant hazard classification. The
principal spillway is a drop-inlet located in the reservoir discharges
into a stilling basin below the dam. The emergency spillway is an
open channel cut in the right abutment. A reservoir drawdown gate is
attached to the bottom of the drop-inlet. The reservoir provides

- recreation.

Based on criteria established by the Department of the Army,
Office of the Chief of Engineers (OCE), the Spillway Design Flood
(SDF) is the 100-Year Flood.. The spillway will pass 25 percent of the
PMF or 100 percent of the SDF without overtopping the crest of the
dam. The spillways are adjudged as adequate.

The visual inspection revealed an upstream slope failure. Based
on U. S. Department of Interior, Bureau of Reclamation guidelines the
upstream slope is inadequate. Therefore, the dam is assessed as
unsafe, non-emergency.

The "unsafe, non-emergency"” classification applied to a dam with a
structural deficiency is not meant to connote that the dam is in
danger of imminent failure. It d9%s-means kowewery, that based on an
initisl screening and preliminary calculations, there appears to be a
serious deficiency in the stability of the upstream slope, This could
lead to failure of the dam significantly increasing the hazard to life
downstream from the dam.

,It is recommended that within 2 months from the date of
notification te the Governor of the Commonwealth of Virginia,-the
owners engage the services of a qualified geotechnical engineering
firm to perform a stability analysis on the dam and recommend methods
of eliminating the danger imposed by the project.

Within 6 months of the notification of the Governor, the
geotechnical engineer's report should be completed and the owners
should have an agreement with the Commonwealth of Virginia for a
reasonable time frame in which all recommendations should be
implemented. _.In the interim, a detailed emergency operations plan and

e
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varning system, should be promptly developed ~Jhere is no warning
system in effect. This warning system should wutline how to operate
the dam in an emergency and who to notify, including public officials,
in case an evacuation from the downstream area is necessary. Also,
during periods of unusually heavy precipitation, around-the-clock
surveillance should be provided.

There is no maintenance operations program. It is recommended
that a regular maintenance operations program and inspection program
be instituted with provisions for accurate records of all maintenance
and inspections performed. Also, the maintenance items listed in
Section 7.2 should be accomplished as part of the regular maintenance
program within the next 12 montbhs.

Submitted By: Approved:
Original signed by: Original signed by:.
Carl S. Anderson, Jr. Ronald E. Hudsom
CARL S. ANDERSON RONALD E. HUDSON
Acting Chief, Design Branch Colonel, Corps of Engineers

Commander and District Engineer

Recommended By Date: SEP 111381

Original signed by
JAMES A. WALSH

LQ“JACK G. STARR

Chief, Engineering Division




DAM

RESERVOIR

OVERALL VIEWS - DALEY DAM
30 APRIL 198l




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 throughout 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 (Reference 1, Appendix IV). The maln
responsibility is to expeditiously identify those dams which may be a
potential hazard to human life or property.

1.2 Project Description:

1.2.1 Dam and Appurtenances: Daley Dam is an earthfill structure
approximately 800 feet long and 29.4 feet high. The crest of the dam
measures 17 feet wide at an elevation of 508.0 feet msl. The upstream
slope measures 3 horizontal to 1 vertical (3H:1V) and the downstream
slope measures 2.5H:1V. A design drawing shows the crest width to be
14 feet and both slopes to be 2.5H:1V. Riprap is placed along the
lower portion of the upstream slope.

According to the design drawing, the dam is keyed into the
foundation with a core trench and has a toe drain. It is unknown if
there are any foundation drains. There are no embankment or
foundation drain outlets.

The principal spillway is a 42-inch corrugated metal pipe (CMP)
drop-inlet connecting to a 30-inch CMP running through the dam at low
level and discharging into a small stilling basin near the toe of the
dam. The crest of the principal spillway is at elevation 500.0

The emergency spillway is an open channel cut into the right
abutment. The crest of the emergency spillway is 75 feet wide and at
elevation 504.0.

An 12-inch slide gate, located 55 feet into the reservoir, is
connected to the drop-inlet at low level and is capable of dewatering
the reservoir.

1.2.2 Location: Daley Dam is located on a tributary of the
Catoctin Creek about 2 miles northeast of Hillsboro, Virginia in
Loudoun County.

1.2.3 Size Classification: The dam is classified as small dam as
defined in Reference 1 of Appendix 1V,
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1.2.4 Hazard Classification: The dam is located upstream of
several farms and State Route 611. Should a dam failure occur, the
structures on the farms may sustain property damage with a possibility
of loss of life. Therefore, a significant hazard classification is
given for Daley Dam according to guidelines contained in Section 2.1.1
of Reference 1, Appendix IV. The hazard classification used to
categorize a dam is a function of location only and has nothing to do
with its stability or probability of failure.

1.2.5 Ownership: Mr. John E. Sewell, Mr. James E. Heisel, and
Mr. Robert M. Terry.

1.2.6 Purpose: The reservoir provides recreation and some flood
L control.

1.2.7 Design and Construction History: Daley Dam was designed
and engineered with the assistance ot the U. S. Department of
Agriculture, Soil Conservation Service and constructed by Hope and
Arnold. The dam was completed in 1974,

. 1.2.8 Normal Operational Procedures: Tue normal operation of

“ Daley Dam is automatic with water passing into the drop-inlet as the
( reservoir rises above elevation 500.0 and passing through the
emergency spillway when the reservoir reaches elevation 504.0.

1.3 Pertinent Data:

k 1.3.1 Drainage Area: The dam controls a drainage area of 1.38
' square miles.

1.3.2 Discharge at Dam Site: The maximum flood at the dam site
is unknown.

Pool level at crest of dam.

Principal Spillway . . « & ¢« v ¢ ¢« & v ¢ v ¢« o o o o 64 cfs
Emergency Spillway « . ¢ ¢ & ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o 1560 cfs

1.3.3 Dam and Reservoir Data: Pertinent data on the dam ana
- reservoir are shown in the following table:

TABLE 1.1 DAM AND RESERVOIR DATA

Reservoir

Elevation Capacity
feet Area Acre Watershed, Length,
l1tem msl Acres feet Inches feet
Crest of Dam 508.0 51.5 465 6.3 2900
Emergency Spillway Crest 504.0 37 290 3.9 2650
Principal Spillvay Crest 500.0 5.7 193 2.6 2502
Streambed at Down-
stream toe of dam 478,62 - - -
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SECiION 2
ENGINEERING DATA

2.1 Design: A design drawing was provided by the U. S.
Department of Agriculture, Soil Conservation Service. The drawing
provides a typical section through the embankment at the principal
spillway including details of the embankment intake structure, outlet
pipe, anti-seep collars, and reservoir drains. A Bill of Materials is
also provided showing perforated pipe and gravel for a toe drain (See
Plate 11, Appendix I).

2.2 Construction: There are no known construction records.

2.3 Evaluation: There is insufficient information to evaluate
foundation conditions and embankment stability.




SECTION 3

VISUAL INSPECTION

3.1 Findings:

3.1.1 General: The results of the 30 April 1981 inspection are recorded
in Appendix IIl1. At the time of the inspection, the weather was overcast.
The temperature was 78° F. and the ground conditions were damp. The pool
elevation was 500.0 feet msl or normal pool. The tailwater was at elevation
480.0 feet msl. A slight flow was passing through the principal spilleay.
There are no known prior inspection reports.

3.1.2 Embankment: The embankment is in fair condition. Sketches
showing a plan view, a profile and a cross section at the time of the
inspection are provided on Plates 111 & IV, Appendix 1. An overall view of
the dam is provided at the beginning of the report.

There are no signs of surface cracks, unusual movement, sloughing or
misalignment on the crest or downstream face. However, most of the upsiream
face has experienced slope failure. The failure consists of areas of minor
sloughing and areas of large failure surfaces with 4 feet of slip plane
exposed. Several footpaths run down both the upstream and downstream faces
from the crest. There is minor erosion around the principal spillway outlet
pipe. Several animal burrows are located on the downstream face. (See Plate
111, Appendix I and Photos No. 2, 3, 4 & 6, Appendix 11),

The portions of the upstream slope that have not failed are riprapped.
The riprap extends from about 3 feet below pool elevation to about 12 feet up
the slope. Evidence of riprap is visible on the slope in the areas of minor
sloughing, however, there is no evidence of riprap in the areas of large
failure surfaces. Apparently, the whole upstream slope was riprapped but the
slope failure carried some of the riprap far enough down the slope, beneath
the water surface, to be unobservable (See Plate 111, Appendix 1).

There is no noticeable sliding or settlement. There are no known
founda’ion drains. The are no foundation drain outlets. There are no rock
outcrops in the area.

There is a pile of wet material along the downstream toe from a point
about 75 feet left of the principal spillway outlet pipe to the outlet pipe.
The area beyond the material up to the road approximately 300 feet downstream
of the dam is lower in elevation than the surrounding area and water is
ponded therein. The downstream area, to the right of the outlet pipe, is
slightly higher in elevation, but is also wet from the toe to the road. A
ditch runs down the right hillside about 30 feet downstream of the dam. A
patch of cattails is growing in the area where the ditch intersects the base
of the hillside. (See Plate 11, Appendix 1).

The are no known embankment drains.

A material sample taken from the failure surface on the upstream slope
was classified as a high plastic, silty clay (CL) with some (34%) fine sand.

3-1




The crest 1s well vegetated with grass. The portions of the upstress
slone not 1nvolved in the slope failure are well vegetated wilh grass,
shrubds, and sapplings. The downstream slope 1s well vegetated with grass,
ground 1vy, large shrubs, end scattered trees up ta & nches in dismeterr.
(See Photos Mo. |, 2, 3, & & 5, Appendia 11).

}.1.Y Prancipal Spillvay A wl-uinih CHP serves as 8 Jrop-inlet ani s
the controil section tor the prancipal spilleay. Rebdars are placed actuss tne
top ot the intane preveatl tiast 118 Gropuici, .0t U ¢ gt . A
ME oL ,oal - . R I R O P 1Y R O S I IR
| S TR Y N The tese 1, L0, T . B U I A
lo aleld at 1o vl ol 4 sooden walbway entending adout 0 teet nto o
teservoitr.  Ine outlet pipe s o ¥o-inct (MP wloich passes andet (he das &4
empt ies Al the toe into & stilling dasin.  lhe outlet pipe s part.ally

sudmerged 4n the stiiling basin. (See Puotos Sa, 7 & B Append.n 111,

3. 1.4 Enurlengi Spiilvay The emergency spillway 13 an open cut chenae.
in the raght adutment. There are some ssall pines located in the r.gtt
portion ol the control section. Vegetation 1s sparse.

3J.1.5 lnstrumentation There 13 no instrumentation on the Jam.

J.1.6 Reservoir Ares The reservoir slopes are gentle pastureland.
Ihere are no signs of reservoir slope lailure or shoreline erosion.  Ihe
inspeclion lvas was unadle to evaluatle reservoir sedimentation. An overal.

Verk O Lhe Teservolir s provided at the deginning of the report.,

3.1.7 Dosnstream Lhannel The downslream channel 18 narrom andg
shallow. Irees line the channel fram the stiliing basin to the road, adut
300 feet downstream. The area slopes are gentle and for the most part
treeless. There are two tarms downstream of the dam that Bay susta:n damayr
should an embankment failure occur.

3.2 Evaluation: Overall the dam appea:s in fair condition. The visus!
inspection revealed certain preventative maintenance items which should be
scheduled as part of sn snnual maintenance program. These are

a. The footpaths on the face of the dam should be reseeded.

b. The eroded area at the outlet pipe and the animal burroas should be
filled with compacted material and reseeded.

¢c. The wet areas along the toe should de monitored for any flow. 1t any
flow develops, the services of a qualified geotechnical engineer should be
obtained to investigate the causes of the flow.

d. The trees, sapplings and shrubs on the dam should be cut off at the
ground surface. Any tree with a dismeter larger than ) inches should have
its root system removed and the subsequent hole filled with compacted
material and seeded.

e. The pine trees in the emergency spillvay should be cut off at the
ground surface to prevent collection of debris, thereby restricting flow,
during periods of flow through the emergency spillwvay.




- .

f. A stafigage should be 18stalled in the reservoir to extend sbove the
ctest of the das.

8- lhe trees lining the downstream channel fram the dam (o the road
should de cut off st the ground surface.

e
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SECTION &4
OPERATIONAL PROCEDURES

4.1 Procedures: The normal storage ponl elevation is 500.0, which is
the crest of the drop-inlet (principal spillvay). The reservoir provides
recreation and some flood control. Water passes automatically through the
principal and emergency spillvays as the reservoir rises sbove elevation
500.0 and 504.0, respectively. A drawdown gate located in the reservoir is
available to devater the reservoir.

4.2 Maintenance: There is no maintenance at Daley Dam.

4.3 Marning System: At present time, there is no wvarning system or
evacuation plan for Daley Dam.

4.4 Evaluation: The dam does not require an elaborste operational and
maintenance procedure. However, maintenance program should be developed,
including documentation. An emergency operation and warning p an should be
developed. It is recommended that formal emergency procedures be prec 4red
and fumished to all operating personnel. This should include:

a. How to operate the dam during an emergency.

b. Wwho to notify, including public officials, in case evacuation from
the downstream area is necessary.




SECTION §
NYDRAULIC/MYDROLOGIC DATA
5.1 Design: The U. §. Department of Agriculture, Soil

Conservation Service, provided peak rate discharges from ssall
vatersheds for Daley Dam for a 25-year reoccurrence interval.

5.2 Mydrologic Record: MNone were available.

5.3 Flood Experience: The msximum flood at Daley Dam is unknown.

5.4 UPFlood Potential: The 100-year flood, 1/2 PHF and PHF were
developed and routed through the reservoir by use of the HEC-1DB
computer program (Reference 2, Appendix IV) and appropriate unit
hydrograph, precipitation and storsge~outflow data. Clark’'s Tc and R
coefficients for the local drainage area vere estimated from basin
characteristics. The rainfall applied to the developed unit
hydrograph was obtained from the U. §, Weather Bureau Publications
(Reference 3 and & of Appendix 1V).

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

Water passes sutomatically through the principal and emergency
spillways as the reservoir rises above elevation 500.0 and 504.0,
respectively.

The storage curve vas developed based on areas obtained from a
U. 8. Geological Survey Quadrangle Map. Survey data taken during the
inspection was correlated to the Purcellville, Virginia Quadrangle Map
to help develop area-storage data. Rating curves for the non-overflow
section and the emergency and principal spillways were developed by
hand calculations. In routing hydrographs through the reservoir, it
wvas assumed that the initial pool level was at the principal spillway
crest (elevation 500.0). Flow through the principal spillway was
neglected.

5.6 QOvertopping Potentisl: The probable rise in the reservoir
and other information on reservoir performance is shown in the
following table:




Jable 5.1 RESERVOIR PERFORMANCE

Sormal 100 1/
ltem Flow Year 1/2 Pury PMF 2/

Peak flow c.f.s.

Inflow 1 1780 4840 9721

Outflow 1 755 4118 9018

Maximum elevation

ft. msl 500.0 506.32 508.85 509.9
Non-overflow section

(elevation 508.0 ft. msl)

Depth of flow, ft. - - 0.85 1.9

Duration, hrs. - - 2.5 4.25

Velocity, fps 3/ - - 4.2 6.3
Teilvater elevation -

ft. msl 480.0¢ - - -

1/ The 100-Year Flood has one chance in 100 of occurring in any given year.
2/ The PMF is an estimate of flood discharges that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible in the region.

3/ Critical Velocity

5.7 Reservoir tying Potential: A 12-inch slide gate, located at the
bottom of the reservoir, is capable of dewatering the reservoir. With the
reservoir at normal pool (elevation 500.0), the pipe is capadble of a
discharge flow of about 16.2 cfs and essentially devater the reservoir in
about 9 days. This is an equivalent drawdown rate of 2.2 feet per day.
This is based on the hydraulic height of the dam divided by the time to
devater the reservoir.

5.8 Evaluation: Based on the size (small) and hazard classificstion
(significant), the recommended Spillway Design Flood (SDF) is the 100-Year
Flood to the 1/2 PMF. Decause of the risk involved, the 100-Year Flood has
been selected as the SDF. The emergency spillwvay will pass 25 percent of
the PMF or 100 percent of the SDF without overtopping the crest of the dam.

Conclusions pertain to present day conditions. 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: There is no detailed information
available on the local geology or the foundation conditions. The dam
is located within the Blue Ridge physiographic Province of Virginia. y
All drainage in the area flows in Goose Creek which drains eastward
into the Potomac River. The area is underlsin by the
Cambrian-Precambrian Catoctin Formation. Locally the Catoctin
consists of basic lava flows, schists and gneiss, arkose, conglomerate
and phyllite. As noted in the visual inspection, the downstream area
is wet. According to the design dravings, the dam is keyed into the
foundation by & core trench and has a toe drain. It is unknown if
there are any foundations drains. There are no foundation drain
outlets. The predominate foundation materials are relatively
pervious, stable, fine grained soils.

6.2 Embankment:

6.2.1 Materials: Embankment materials are high plastic silty
clays (CL) with some fine sand.

6.2.2 Stability: There are no available stability calculations.
The dam is 29,4 feet high and the crest measures 17 feet wide. The
upstream slope measures J.OH:1V and the downstream slope measures
2.5H:1V. The design drawing shows a crest width of 14 feet and both
slopes to be 2.5K:1V. The dam is subject to sudden drawdown because
of the approximate reservoir drawdown rate of 2.2 feet per day which
exceeds the critical rate of 0.5 feet per day for earth dams. The
existing pool is at normal pool elevation. It is unknown if the dam
has experienced the maximum control storage pool which is at the
elevation of the emergency spillvay (4.5 feet above normal pool).

According to the guidelines presented in Design of Small Dams,
U.S. Department of the Interior, Bureau of Reclamation for small
homogenous dams, with a stable foundation, subjected to & sudden
drawvdown and composed of low plastic fines (CL, ML), the recommended
slopes are 3.5H:1V upstream and 2.5H:1V downstream. The recommended
vidth is 16 feet. Based on these guidelines, the dam has an adequate
width and downstream slope, but an inadequate upstream slope. This
inadequacy is exemplified by the upstream slope failure discussed in
Section 3.1.2.

6.2.3 Seismic Stability: The dam is located in Seismic Zone 2.
Therefore, according to the Recommended Guidelines for Safety
Inspection of Dama, the dam is considered to have no hazard from
earthquakes provided ststic stability conditions are satisfactory and
conventional safety margins exist.

6.3 Evaluation: There is insufficient information to adequately
evaluate the stability, The visual inspection revealed an upstream
slope failure. Also, based on Bureau of Reclamation guidelines, the
dam was designed with an inadequate upstream slope. It is recommended
that the services of a qualified geotechnical engineering firm be
engaged to perform a stability check of the dam.

_
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SECTION ?

ASSESSMENT /REMEDIAL MEASURES

7.1 Dam Assessment: The available engineering data is
insufficient to evaluate the foundation conditions and the embankment “
stability. There is no maintenance operations program or emergency
operations and warning plan.

Based on criteria established by the Department of the Army,
Office of the Chief of Engineers (OCE), the Spillway Design Flood
(SDF) is the 100-Year Flood. The spillvay will pass 25 percent of the
PMF or 100 percent of the SDF without overtopping the crest of the
dam. The spillways are ad judged as adequate.

The visual inspection revealed an upstream slope failure. Also,
based on U. S. Department of the Interior, Bureau of Reclamation !
guidelines the upstream slope is inadequate. Therefore, the dam is ]
assessed as unsafe, non-emergency.

The "unsafe, non-emergency” classification applied to a dam with a ‘
structural deficiency is not meant to connote that the dam is in |
danger of imminent failure. It does mean, however, that based on an
initial screening and preliminary calculations there appears to be a
serious deficiency in the stability of the upstream slope. This could
lead to failure of the dam significantly increasing the hazard to life
downstream from the dam.

7.2 Recommended Remedial Measure: It is recommended that within
2 months from the date of notification to the Governor of the
Commonwealth of Virginia, the owners engage the services of a
qualified geotechnical engineering firm to perform a stability
analysis on the dam and recommend methods of eliminating the danger
imposed by the project.

Within 6 months of the notification of the Governor, the

geotechnical engineer's report should be completed and the owners
should have an agreement with the Commonwealth of Virginia for a

. reasonable time frame in which all recommendations should be
implemented. In the interim, a detailed emergency operations plan and
warning system should be promptly developed. The warning system
should outline how to operate the dam in an emergency and who to
notify, including public officials, in case an evacuation from the
downstream area is necessary. Also, during periods of unusually heavy
precepitation, around-the-dock surveillance should be provided.

It is recommended that a regular maintenance operations program
and inspection program be instituted with provisions for accurate
, records of all maintenance and inspections performed. Also, the
inspection revealed the following maintenance items that should be
accomplished as part of the regular maintenance program within the
next 12 months:

7-1




a.’ The footpaths on the face of the dam should be reseeded.

b. The eroded area at the outlet pipe and the animal burrows
should be filled with compacted material and reseeded.

€. The wet areas along the toe should be monitored for any flow, 4
1f any flow develops, the services of a qualified geotechnical
i engineer should be obtained to investigate the causes of the flow.

‘ d. The trees, sapplings and shrubs on the dam should be cut off
at the ground surface. Any tree with a diameter larger than 3 inches
should have its root system removed and the subsequent hole filled
with compacted mat.rial and seeded.

e. The pine trees in the emergency spillway should be removed.

f. A staffgage should be installed in the reservoir to extend
above the crest of the dam.

] 8- The trees lining the downstream channel from the dam to the
road should be cut off at the ground surface to prevent collection of
debris and restricting flow during periods of flooding.




APPENDIX I

MAPS AND DRAWINGS




/Jmc,mu ; 2 _\J— - . ~ -
N QUADRANGLE LOATIN s PURCELLVILLE QPA?R,ANQL\E
LN e VT A R ?‘5;\_‘“‘

Ay , SCALE 1 24000
’ 1 b 0
oh - E-=F U F A A T ET T TR =t s = e LT
1000 [ 1000 2000 3000 4000 5000 600C 7000 F[U
b (=g == b = onammments =CSurste armpmmm— =t Inaieiaiiey SRS S —
1 5 0 1 WILOMETER

(== apes S S TEE (e Sl — aam =——ppt—— sl L R |
CONTOUR INTERVAL 10 FEET
DATUM S MEAN SEA LEVEL

A N NI T T e T D e L LT T Y N TR

' . . )
! A U b A




we I 31vd
TAvTesesestot sttt ame)l 0 L L .

oI e e— "o - - L] 1Yy -l
ssa zop<>§8 \:8 {su011damad ou 1 Do;oc LN
HANLTNONMOV 4O LNIWLHYLAd SN “1a8ut paudey
. o W4T uD PAYSHE ST 142X SUNI IR 1Iade Y QRD) (00R SO |
oJuIBaA ‘4 INITNILNDD N0 NOI VIS UIie pUP SURLG FSIYL UL IS AWEDIOIW LI PIYS|GWOD U Sy
wiod ..3 LINGNOD 9NOY 1114 WONCHHL NOILDIS QI PV wI0m [ Jeu) pue 1307040 pUOd <1uy O VDI
SUL (WU P OCORew AQ D) POtRKD JO CADWE AARYy ) tkuY Apiyaac

ONOd WNHVY4 40 z<Jm
(Ad03 S, ¥3Inuv])

LIAFL PIFTIT ) b

piane Q\\ a \go..mu_-: :pO11Abay w1100 u D ‘a3
m & “1pPId 2d1d #184%00) 1J0AU1 Dy A,
Vi4dau) ndrd A} id wivip e ip
A7 5 - P73 pﬁvquxda k
1ADD 2{Q€V1NS JayY0 0 4 .
1eBpean 301§ ‘v _m kYL M LU —_— — -9
304307, it g, AR
e 125 | )
o.ueoo - .
| ns - -
.“
L2 IR R RL RIS P -
$0) Mivenie F i@y N T- l* b

|||ﬂ..a:..0.: ‘on o

{9A8| {000 |Ww.i0« Q
Awmy|1ds #D13 ;0 1%2.) * Y I
1adhy

20108 ybiyu PIYdwdr) ° TR
VOH10AS (2 JO) DBV ‘A8 )} —_—
W (1125 10, § DO - UOIIPADLA An1 A3 NS ISu — ' 5 “ T et r

.:o.- sa.
.

IS iuw“l ..a!au.%
u rw p\\l%ﬂ\ w .- Ml..l.a_n aprg ul.“«M.llco...!a 1128 0 ddo
INH!\\“:‘}\ M\ l\‘. N\: “ lu M & .z.ddMll almyy ..,t..lel.:o:. w0166 Aemy 1

LOTRVAE DIN 4} e

‘$°4°3 LA I AV LA q
RLIERLE) 110y g h.
LA -y -y
‘epd ny VO IRARIYY) IBYG
= AR
‘spd -md 13OU) *B8I1S O V0! 19ARINY
L ]
wofw,015 g

t0d m MJNW M — UMAIL 1010) O D) 1RARINY
D — - 100) §TT 000 poob w1 woIYe
epd nd dm w “a \“ e}
L UIRL YN EFIT] S0y Pnid

R INRRLL LT X)

_— - 0 ien T a ndo |} nbess.
100) 8¢ ““M -:::.WMI. e “M Y ovo = fiiweny -ny .-:I'ul.ll.: o ‘WD

096Cex (v}

.:.S ® 149D whw Ty .tl%-_s; |PwI0N 18 w8y
188, LRIILT ] :.Wuw.w-a ‘ealy pousIY

J‘g 19199 POPUNDAN| 10 S84y
' vive w91S30
o« 2t

SWINIIVYW 40 TN NO | | WWNO I WX INTD (hem) 708 WA




I 3ivd
,00L=1 ITVIS

1861 Tiddv O : . .
wr oo nn0anot NV 30 MITA NV 1d  whidw 1321 000! - Iovaunsu3 v
wvd A31v0 40 WAl NO 03Sv8 SNOILYAITI 2
‘SILON 071313 WOMY QYN HOLINS 't
19 3ILN0Y¥ 3ILVIS VA :SILON - 4
o) B R N AG - & X 3
ﬂ - /,m J : et f g ¢ P

\'N, .p, .\VW
‘ \/J -t —r vt W w/ﬁc\,.v » ﬂ
h LN ot
() AJ bl lx ..4..,A .

TR ,H
Cou ST LT e T - ﬁff,v

ﬁ Sy
M/J/v HSHYW T nﬁf/wwo T ., HSHWRT «L
- N r - A
IR DS P
Tdlyw NEve uu 3 =
/AQ» ' 30 w,._; NS h fu‘. \ V»_:kp — ,
¢S R |
U 17
\ rﬂ\nﬁo.m wz,uwo.\.r\‘ngw\ (Y x»:wwwumzaacu.ﬂ rwpzuwow P “ __
|
_ : o> - *

{(vJidAlL
,0 001sA373 INVINI dewxd owxgofm

l3ve (G3A0NIY) dvidiy

: /
WOVY HSVYHL
»0a
~/ 0001310 y
W3LS NIVHd 1004 ¥OIANISIY %.N i

O

svol 13D X

AVMIIES ADNIOHINI
..<:




AT 31V SM 133
0°006 = 3DViHNSHILYM TVNLDVY
1861 N¥dV O€ 1334 0°001 » IDVAUNSHILYM
(—Z_om—>..rzgoo ZDOODOJ 40 W81 NO Q3svs SNOILYAIN3 |
:S3LON
Wva A3Tva !
<
9'8L A3 pyg A3 ~
D2=,1 A G368 WY3dlS 301 .
02=,1 H 37VIS
v-v NOIL1J3S SSOHD )
\\ I.nqdl_ _
\ i\ 1’601 A3N3
3¥NIv4 34078 _ _ 15349)
i
Of s 1 A
001 = 1 H 3OS 000!
371408d 1S340 m
00+8 00+4 00+ 9 00+§ 00+ ¥ 00+¢ 00+2 Q0 +I 00¢0 'V1LS _.qﬂ_
Ce—— <
ce555588 © 8 o o o & g 8 5 © © © © o o on
CuP P& DU~ ® [ ~ ® ® o o © @ ® ® @® ~ ~
- O O [ ~ - Y] IS ~ w 'S [} ~ » r'S [} L3 o0




P T TV

APPENDIX 11

PHOTOGRAPHS




PHOTO* CREST

\4



PHOTO *3 SLOUGHING /EROSION
ON UPSTREAM FACE
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PHOTO™S DOWNSTREAM FACE
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