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1tssessment ot the conditinns of the dam. 1t should he realized that
certain engineering aspects cannot he fully analyzed during a4 Phase 1
aspection. Assessment and remedial measures In the report include the
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tssessment inclading requtred remedial measures.
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PREFACE

This report is 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 investi-
gation is to identify expeditiously those dams which may pose hazards to
human 1life or property. The assessment of the general condition of the
dam is based upon available 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 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 reservoir was lowered or drained prior to inspectiom, such
action, while improving 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 is important to note that the condition of a dam depends on
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 inspections 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 "Probable Maximum
Flocd" for the region (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 condition. The design flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream
damage potential.
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PHASE 1 REPORT
NATIONAL DAM SAFLETY PROGRAM

BRIEF ASSESSMENT OF DAM
Name ot Dam: McGhee Dam
State: Virginia
Location: Loudoun County
USGS Quau Shvel: Bluement, Virginia
Stream: Tributary to Beaverdam Creek

Date of Inspection: 29 April 1981

McGtiee bam 1s an earthfill structure approximately 450 feet long and
3u.06 tect high. The dam 1s owned and maintainced by the Honorable G. C.
Mcuhee, Amevican Amvbasssaor. ‘The dam is classified as a small dam with 1
signiticant hazard classification. The principal spillway 1s a 24%-inch
concrele pipe iocated rear tne rigiat abutment. The emergency spiliway s
located above tne principal spillway pipe and chanaels flows down the
contact between the embankment and right abutment. An 18-10ch valve,
located at tne tove of the dam, is available for dewatering the
reservoir.  lhe reservoir is used for recreatio.

Basea on criteria established by the Department of the Army, Office
of tue Chief of Engineers (OCE), the Spillway Design Flood (SDF) is the
lU0U-Year Fiood. The spillway will pass 20 percent of tne PMF or 100
percent ot the SDF without overtopping the crest of the dam. The
spillways are adjudged as adequate.

Ihe visual 1nspection reveated no apparent problens and there are no
immediate needs for remedial measurcs. However, the upstream slope aad
crest width are 1nadequate and there is no design data or construction
history. Maintenance is performed by the owner, but there is no regular
maintenance uperallons program or warning system. It is recommended that
the services of a qualified geotechnical engineering firm be engaged to
perforn a stability check of the dam. This should he completed within 12
montis. It is also recommended that a regular maintenance and operations
program be instituted with provisions for accurate records of all
maintenance performed, and that a warning system be established. The
miaintenance 1tems listed in Section 7.2 be accomplished as part of the
regular maintenance program within the next 12 months.
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DAM & RESERVOIR

OVERALL VIEWS - MCGHEE DAM
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SECTION 1
PROJECT INFORMATION
1.1 GENERAL:

1.1.1 Adthority: Public Law 92-367, 8 August 1972, authorized the
Secretary of the Army, through the Corps of Engineers to initiate a
National Program of Satety Inspections of Dams throughout the United
States. The Norfolk District has been assigned the responsibility of
supervising tne inspection of dams in the Commonwealth of Virginia.

1.1.2 Purpose of lnspection: The purpose is to conduct a Phase 1
tnspec tion according to the Recommended Guidelines for Safety Inspection
0t Dams (Reference i, Appendix [V). The main responsibility ts to
expeditiously rdentify those dams which may be a potential hazard to
Ganan life or property.

)

l.d Project Descript.on:

ioded Dam and Appurtenances: McGnee Dam is an earthifill structure
about =5 teet long and 36.0 fect high., The crest of the dam is 13 feet
Wide with oz ocrest elevation 429.0 feevt mst.  The upstream slope is i.)
horizontal to | vertical (1.51:1V) and the downstream slope is (2.5H:1V).

It os unenown 3 f the cam s keyed into the foundation or whether or
not there 1s a drainage system. ‘lhere are no foundation drain outlets.
Tuere s nu niprap un the dam.

lhe princapal spillway 1s a 24-inch concrete pipe with an intake
invert elevation of 425.3, Due to rocks and dirt built up in the
apprudcn channe., the water level must pe approximately 426.0 btefore any
f1ow wil! occur, The pipe slopes down the contact between the embankment
and the right aputment and discharges at approximately clevation 415.0.
lie uischarge cascades down the slope over large rocks and boulders.

ine emergency spiblway is an open channel (low point acrouss the crest
ut e dams located above the principal spillway. The crest of the
emor, cue, spiliway 1s 427.U. A concrete wing wall, protecting the
ptincipal spillway pipe, prevents high pool levels from eroding the
eI I ehiCy SPLllway Crest.

Aaoob ach pipe, located at the bottom the the reservoir, can dewater

U toservenr by operation of a valve located at the downstream toe of !
o v,
ee-  totdatirons  McGhee bam is Jocated about 1.5 miles northeast of

G thitowis, Virpinia an Loudoun County.,

e Size thassalacation:  The dam is classified as 1 small dam as

detited 1n kRetorence 1 ol Appendix 1V,
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Tabic 5.1 RESERVOIR PEKFORMANCE

Normal 100 1/
{ tein Flow Year 1/2 PMF PMF O/

Peakh tlow c.l.s.

intlow 1 654 1761 3522

Outf tow 1 441, 1660 3410

Maximum clevation

tt., msl L206.0 428,38 429.7 L30.4
Non-overfiow section

'elevatron 429.0)

Depth of tlow, ftt. - 7 F.4

Duration, nrs. - - 2.0 3.9

Velocity, rps s/ - - 3.8 5.4
Taitlwater elevation -

1t. msl '592,4:

1/ Ine 10U-Year Flood has one chance in 100 of occurring in any given
yealr.

=i Ine PAF 15 an estimate of [lood discharges that may be ¢xpected fru
the most severe cunbirnation of critical meteorologic and hydrologic
condrtions that are reasonably possible in the region.

3/ triticat Velocaty

.7 Reservoir Lmptying Potential: A 18-inch diameter pipe is
avai labie to dewater the reservoir. With the reservoir at normal pool

{clevation 426.0), the pipe is capable of a discharge flow of 47.5 cfs
andg Jdewater the reservolr in about 2.5 days. This is an equivalent
arawdown rate of 13.8 feet per day. Ihis is based on the hvdraulic
neight of the dam divided by the time to dewater the reservoir.

5.0 rtvaluation: Based on the size (small) and hazard classification
(significant), lie recommended Spillway Design Flood is the 100-Year
Flovi tu the 1/2 PMF., Because of the risk 1nvolved, the 100-Year Flood
has been selected as the SDF.  The emergency spillway will pass 20
percent of the PMF or 100 percent of the SDF without overtopping the
crest ot tue dam,

Conclusions pertain to present day conditions. The effect of future
development on the hydrology has not been considered.
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SECTION o
DAM STABRILITY

6.1 Foundation and Abutments: ‘There is no detailed information
available on the foundation conditions. The dam is located within the
Blue Ridge physiographic Province ot Virginia. Drainage in the area is
eastward intu the Potomac River. According to Reference No. 3, the dam
1s located on the contact of the Precambrian Marshall Formation and the
Cambrian-Precambrian Swift Run Formation. Outcrops in the area tenc to
support this. A sample taken fram dan outcrop on the right abutment was
camposed of a granite pegmatite. The Marshalt Formation locally consists
ol granites and granodiorites. Samples fran the left abutment were
representative ol the Swift Run. A sample of a chlorite phylilite, light
tv aark green, weathered to a tan-light brown, was taken from the left
abutment. One hundred teet upstream on the left abutment, an oulcrop wa-
tound whict consisted of a horablende schist/gneiss. The predominate
foundation material are relatively pervious, stable, fine silty sancs.

As noted 1n the viswval anspection, there is a seep located on the

wowns tream lett abutment. Since the visual i1nspection on 2% April 1981,
corresponucnce by the owner has indicated that this secp Is actuaily a
spring antvdating tie construction of the dam. [t is unanown 1f tiac dan

1$ neyed into the toundation or 1f there are any foundation ura:ns.,
Tuere are no fuunuation drain ovutlets.

u.Z2 Lmbankment: lhe owner's caretaker stated that the emhanzment
materials came from the reservoir area. There is no information
avai lable on the nature of the material. Area soils are (8M) tine to
mediws sand and clayey silt.

b.2.1 Stability: There are no available stability calculations.
The dam 1s 36.0 feet high and 13 feet wide. The upstream slope 1s

1.54: 4V and the downstream slope 1s 2.5:1V.  The dam ‘s subject to
sudden drawdown becausce the approximate drawdosn rate of 13.8 feet per
day exceeds the critical rate of U.> feet per day for earth dams. It is
unroown 1f the dam has experienced the maximum control storage pocl whicn

1s at the elevation of the emergency spillway (1.0 feet above normal
puol).

According to the guidelines presented in Design of Small Dams, U.S.
Department of the lnterior, Burcau of Reclamation for small hamogenous
aams | witn a stable foundation, subject to a sudden drawdown and composed
of silty sands> ($M), the recommended slopes are 3.0H:1V upstream and
2.04:1V downstream. Ihe recomnended width is 18 teet. Based on these

gutdelines, the dam has an adequate downstream slope and an inadequate
upstream slope and crest width.

.2.3 Seismic Stabality: lhe dam 1s located in Seismic Zone 2.
Therefore, according to the Recammended Guiuelines for Safety Inspection
of Dams, the dam 1s considered to have no hazard trum carthquakes
provided static stability conditions are satisfactory and conventianal
safety margins exist,
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6.2.4 Evaluation: There is insufficient information to adequately
evaluate the stability of the dam. Overtopping is not a problem. 1t is
recommended that the service of a qualified geotechnical engineering firm
be vngaged tuo perform a stability check on the dam because of the lack of
design data and construction history, and the inadequate upstream slopc
and crest width. This should be completed within 12 months,
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SECTION 7

ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: ‘The available engineering data is insufficient i
to evaluate the embankment stability. The visual inspection revealed no ‘
findings to prove the dam unsound. The dam is maintained Dy the owner.

However, there is no regular 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 Desi_n Flood (SDF) is the 100-Year Flood. The spillways will
pass 20 percent of the PMF or 100 percent of the SDF without overtoppin:
the dam. lhe spillways are adjudged as adequate. Overall the dam Is in
goud condition and there is no .mmediate need for remedial measures.

, However, a stability check 1s required due to the inadequate upstream
slope and crest widti, and the lack of design data and construct.on
history.

7.2 Recommended Remedial Measures: It 1s recommended that the
services of a qualified geotechnical engineering firm be engaged to
perform a stability check of the dam. This should be completed within 12 ?
months. A regular maintenance operations program should be initiated to
help auetect and control problems as they occur. A formal emergency
procudure should be prepared, and furnished to all operating personnel.
tnis should include how to operate the dam during an emergency, and who
to notify, including public officials, in case evacuation from the
downs tream 4rea 1s necessary. Also, the inspection revealed the
following mainlenance items that should be scheduled by the owner durin:
a regular maintenance period within the next 12 months:

$ a. lhe tire ruts, eroded areas, hoof prints, and animal burrows
should be filled with compacted material and seeded.

b. The footpath stould be reseeded.

c. A fence should be placed at the top of each slope on the crest to
keep cattle off the embankment slopes.

i d. Iwo inches of gravel should be placed vn the roadway on the crest.

e. The seep/spring on the downstream left abutment should be
monitored during periodic inspection for any increase in flow or
turbitity. If any increase in flow and turbitity is found without an
explanation, the services of a geotechnical engineer should be obtained
to investigate the causes of the increases.

f. The shrubs on the face of the dam should be cut off at their
roots.

g. The emergency spillway should be seeded.




b. Tne trees and shrubs that would obstruct excess flow in the
discharge channel of the emergency spillway should be removed.

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

J- Trees and debris that impede flow in the downstream channel
stould be removed.
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PHOTOGRAPHS
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PHOTO ™ CREST OF DAM

PHOTO 2 RUTTING OF CREST OF DAM
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PHOTO *3 ANIMAL TRAFFIC EROSION NEAR THE
CREST ON THE UPSTREAM FACE
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PHOTO 5 PRINCIPAL SPILLWAY INTAKE (ALSO
APPROACH CHANNEL FOR EMERGENCY
SPILLWAY)
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PHOTO "6 PRINCIPAL SPILLWAY OUTLET
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PHOTO®*7 INTERCEPTED FLOW FROM
SPRING/SEEP AT TOE OF CONTACT
OF LEFT ABUTMENT AND EMBANKMENT

PHOTO™8 DOWNSTREAM CHANNEL
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FIELD OBSERVATIONS
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