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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 Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation

is to identify expeditiously those 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 reservoir was lowered or drained prior to inspection, 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 frequent inspections can

unsafe conditions be detected and only through continued care and maintenance
can these conditions be prevented or corrected.

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 Flood"

for the region (greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of relative spillway
capacity and serves as an aid 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.

\ Accessicnicor

NTIS G.leal
DDC TAB
Unoanwaaced N
35,“1«: tionk}y\
—v'———sh—
p~TT-a CT 3> 3456
g s o s
J
Distrirut’ v/ o]
AyrilabiTite T A
\'—. {‘.’\.;;.'." 1 o e | .
e A Ca @A B S €4 YV
“‘-:‘“ﬁ A i U Lgﬁ/ N NS i P . U
N




SO

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: Warner Gap Hollow Dam (Edgemont Reservoir)
STATE: Maryland

COUNTY : Washington

STREAM: Warner Gap Hollow

DATE OF INSPECTION: April 9, 1979

ASSESSMENT: Based on the evaluation of the conditions as they existed
on the date of the inspection and as revealed by visual observations,
the condition of Warner -Gap Hollow Dam is assessed to be good.

The spillway capacity (17 percent PMF) is classified as inadequate

because it will not pass the recommended spillway design flood of full
Probable Maximum Flood according to the recommended criteria. Additional
analyses of the downstream consequences in the event of a failure indicate
that the dam is not in the seriously inadequate category. However, the owner
should initiate an engineering study to evaluate the spillway capacity and

to develop recommendations for remedial measures to reduce the overtopping
potential of the dam.

The seepage at the left abutment should be monitored routinely for
quantity and turbidity by means of a weir. Maintenance and repairs should
be performed to restore the 30-inch drain valve to an operative condition
and a positive seal should be provided on the upstream side. Maintenance
work should include removal of woody vegetation on the downstream face

of the dam.

bt o b

Operation and maintenance procedures are unwritten and should be documented.
A warning system should be developed to warn downstream residents of

large spillway discharges during periods of heavy rainfall and run-

off or failure of the dam.

SUBMITTED BY: WATER RESOURCES ADMINISTRATION
DAM SAFETY DIVISION

We\w S0 Lo

Date \ \

APPROVED BY: Y

23 Jm 19

Date G. K. WITHERS
Colonel, Corps of Engineers
District Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
o WARNER GAP HOLLOW DAM
/ (EDGEMONT RESERVOIR)
‘ NDI NO. MD 00006

SECTION 1
PROJECT INFORMATION

1.1 General

4 a. Authority. The inspection was performed pursuant to the
| authority granted by the National Dam Inspection Act, Public Law 92-3567,
to the Secretary of the Army, through the Corps of Engineers, to conduct
inspections of dams throughout the United States.

Purpose. The purpose of this inspection is to determine if the dam
constitutes a hazard to human life or property.

4
Al
N
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{ 1.2 Description of Project 7’\\N

! a. Dam and Appurtenances. The Warner Gap Hollow Dam, known locall

‘ as Edgemont Reservoir, consists of a zoned earth fill embankment approxi-

< mately 65 feet high and 700 feet long. A puddle wall approximately 5

| feet wide by 15 feet deep near the upstream toe is detailed on the desigm

| plans. The rip-rap covered slopes rise at 1%H:1V downstream and 2H:1V
upstream. The spillway is a rectangular concrete channel with the entrance
located near the right abutment and discharging approximately parallel to
the longitudinal axis of the embankment. The spillway crest is at elev-'

; ation 901.0, approximately &4 feet below the dam crest. < P

T 5
’ Jx5 -

b. Location. The Edgemont Reservoir is located approximately 1
mile east of the town of Smithsburg in Washington County, Maryland The
3 structure impounds the headwaters of the Little Antietam Creek drainage,
: known as Warner Gap Hollow.
c. Size Classification. The maximum height of the dam is 65 fe - .
The reservoir volume to the top of the dam at elevation 905.0 is 296
acre-feet. Therefore, the dam is in the "intermediate" size category.

d. Hazard Classification. Damage to downstream roads, railroads,
commercial buildings, residences and loss of more than a few lives ;

would likely result from a failure of the dam. Accordiagly, the dam is
classified in the high hazard category.
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e. Ownership. The Edgemont Reservoir is owned by the City of
Hagerstown, Maryland.

f. Purpose of Dam. The single purpose of the dam is to provide
municipal water supply.

g. Design and Construction History. The present structure was
designed by the American Pipe Manufacturing Company, Engineers and Con~
tractors of Philadelphia, Pennsylvania. Construction took place in 1902.

h. Normal Operating Procedures. The reservoir supplies approximately
50% of the average 10 MGD demand for the City of Hagerstown. Normal inflow
and releases from storage are discharged to the City or the Smithsburg
Reservoir through a system of supply mains. A low masonry dam on the
adjacent Raven Rock watershed may be used to divert inflow directly to
the Edgemont Reservoir through a 30" terra cotta pipe.

1.3 Pertinent Data

a. Drainage Area The Edgemont Reservoir has a drainage area of
2.34 square miles.

b. Discharge at Dam Site The maximum discharge at the dam site
through the ungated spillway at elevation 901.0 is 991 cubic feet/sec.
The maximum flood at the dam site is unknown.

c. Elevation (feet above mean sea level)

Top of Dam 905.0
Low Point 904.6
Spillway Crest 901.0
Streambed at centerline

of dam 840

d, Reservoir (miles)

Length of maximum pool 0.20
Length of normal pool 0.17

e. Storage (acre feet)

Normal pool 246 acre ft. at elevation 901.00
Low point 292 acre ft. at elevation 904.65
Top of dam 296 acre ft. at elevation 905.00

f. Reservoir Surface (acres)

Top of dam 13.5
Normal pool 12,0
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g. Dam

- Type

4 Length (feet)
Height (feet)
g Top width (feet)
| Sid« slopes -~ Upstream

? - Downstream
Impervious Core

Cutoff

h. Diversion and Regulating Tunnel

Earthfill 1
700 L
65
16
2H:1V
1%H:1V -
Zoned construction, material not
specified
Puddle Wall

i. Spillway

b Type

! Width of weir (feet)

Crest elevation (feet above
4 M.S.L.)

i Gates

bl Downstream channel

j. Regulating Outlets

Water Supply mains (two)
Drain

bs

|2

None

Concrete rectangular channel
25

901.0

None

Spillway discharges to Raven
Rocks Creek.

12 inch C.I.P.
30-inch C.I.P. blow-off
(inoperative)
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SECTION 2

ENGINEERING DATA

2.3 Design:

a. Data Available: Warner Gap Hollow Dam was designed and
probably constructed by the Ansrican Pipe Manufacturiig Company, Engine-
ers and Contractors, Philadelpi:ia, Pennsylvania, during 1902. The
only engineering d:ta available for the design of the dam is contaired on
drawings entitled "Plan” and "O-tails of 100 Million Gallon Iapouanding
Reservoir for the Washington County Water Company, Hagerstown, Maryland',
dated January 1902. These drawings were retraced by the City of Hag.
town Water Department in 1968 and the tracings are presented in
Appendix C, "Location Map and Plans'. Although test pit locations are
shown on the plan view, subsurface data was not found during the data
review. Hydrologic and hydraulic data was apparently not generated for
this project.

Many years after construction of the dam, a seepage area at the
right abutment was studied by Whitman, Requardt and Associates and a
report entitled "Edgemont Reservoir, investigation of Leakage with
Remedial Grouting' was prepared in November 1968.

b. Design Features

1. Embankment - The construction drawings indicate the earthen
embankment to be constructed in two zones with "selected
material, compacted" beneath the upstream face and crest areas,
and "ordinary material, compacted" in the downstream slope
area. The dam was to be placed with a 2 horizontal to 1
vertical upstream slope and a 1} horizontal to 1 vertical
downstream slope. It should be noted that the graphic
presentation on the drawings incorrectly shows the upstream
slope to be steeper than the downstream slope. The slope
configuration labels, however, indicate the intent of the
designer and were apparently followed during construction.
Rip-rap, 1 foot in thickness was provided on the upstream and
downstream slopes.

The fill reaches a maximum height of 60 feet near the center

of the profile and is shown to be placed against a gently
sloping lz2ft abutment and a steep right abutment. A puddle
wall, five feet in width and fifteen feet in depth was con-
structed in the original stream valley along the upstream toe

of the embankment. Although the material of the puddle

wall was not specified on the plans, puddle is generally defined
as a mixture of clay and gravel or sand, which are well mixed
together, carefully moistened; and rammed in place. Foundation
Material is not specified on the plans.

1
3
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2. Appurtenant Structures - An overflow spillway consisting of a
rectangular concrete waste channel 550 feet in length, 25 feet
in width and 3 to 4 feet in height, is located near the right
abutment approximately parallel to the axis of the dam. The
construction drawings show the channel floor to have a slope of
1 foot in 26 feet at th2 entranc: rising to a peak at el. 901, and
an =xit slope of 1% transitioning to the natural grade of 20%.
The spillway floor cousists of plain concrete slabs 18 inches in
thickness. In the vicinity of the spillway entrance, a cutoff
is provided by increasing the slab thickness in steps to a
maximua of 6 fiat at the entrance. The drawings indicate the
channe! Zloor to be lined with pine boards attachs=d to wooden
stringers embedded in the concrete.

The side walls of the spillway are indicated to be of plain
concrete, ranging in height from 4 feet at the entrance to 3
feet along the natural grade and varying in width from 3 feet
at the base to 2 feet at the top of wall. The plans do not
provide for any construction joints within or between the walils
and floor slabs. A rip-rap filled timber crib, 24 feet long

by 41 feet wide, is shown at the outfall of the spillway in the
plunge pool.

A drain consisting of 30-inch cast iron bell and spigot pipe
entends through the center of the embankment with an inlet invert
at approximately el. 850 and an outlet invert at approximately
el. 840. Two 12-inch water supply pipes of unspecified

material pass through the right side of the dam at approximate
els. 850 and 860. The drain and supply lines are controlled

by valves and blow offs positioned just beyond the downstream °
toe of the dam. All pipes are provided with cut off walls
within the upstream side of the embankment. An additional
12-inch supply pipe, existing prior to placement of the dam

near the right abutment, was apparently intended to be preserved
during ¢ nstruction, but no treatment, remedial work, or

additions are spe ified on the planms.




2.2

2.3

2.4

c. Design Data

The only design data available consists of the construction
drawings<.

Construction.

The only construction data available is contained on construction
drawings.

Opetzation.

- Formal operating records have not be=n maintained. The only written

records consist of daily pool levels within the impoundment, rain
gage data at the dam, and limited stream flow data above the res >r-
voir on the stream in Warners Gap Hollow.

Evaluation.

a. Availability. Construction drawings and the remedial study
report prepared by Whitman, Requardt and Associates constitute
the engineering data and are available in the files of the State
of Maryland Department of Natural Resources. Daily pool levels
are contained in the files of the City of Hagerstown Water
Department.

b. Adequacy.

1l Hydrology and Hydraulics ~ The original design consider-
ations are unavailable. Refer to Section 5, Hydrology and
Hydraulics and Appendix E.

2. Embankment - The construction drawings address the embank-
ment configuration only. Test pit locations are shown on the
drawings, but subsurface data and interpretation of the data
are not available. Although the original design data, if
any existed, relative to soil strengths, foundation capac-
ities, slope stability and seepage analyses were not
available for review, the remedial study performed by
Whitman, Requardt and Associates provides some indication
of subsurface conditions within the embankment and found-
ation. Refer to Section 2.4.d. for discussion of the
remedial grouting study.




3. Appurtenant Structures - Design data for the appurtenant
structures is limited to dimensions and locations as shown
on the construction drawings. Structural analyses of the
concrete spillway were not available for review and comment.

c. Operating Records. F

The daily pool levels, rainfall records and stream gage data
for a limited period are the only written records. This data alone dces
not allow complete assessment of operating procedures relative to stabil-
ity of the dam.

. d. Post Construction Changes.

Subsequent to completion of the dam, pronounced seepage was
observed at the right abutment. In the late 1930's, a hole appeared in
the downstream face of the embankment, 8 feet down from the crest and
25 feet along the crest from the right abutment. The superintendent =+
the time, Mr. Lee Harne, filled the hole with concrete and no additional
holes have been reported. 1In 1968, the City of Hagerstown retained
Whitman, Requardt and Associates to study the seepage area and prepare
remedial recommendations.

The Whitman, Requardt study consisted of a preliminary sub-
surface exploration by test pits in the vicinity of the seepage points and
utility trenches, monitoring of seepage outflow at several locations, test-
borings, and grouting program. The seepage monitoring indicated that the
quantity of seepage varied directly with the height of water in the
reservoir. Test pit observations suggested that the seepage was originat-
ing through the foundation and not through the embankment or along utilitw
trenches. Anticipating a grouting program, six test borings were adva:c.
at the right side of the dam along the crest. The test holes penetrated the
embankment, extended into the rock foundation, and obtained soil samples,
standard penetration blow counts, rock cores, and ground water levels. Dye
was introduced into two of the test holes and was observed to issue from
the seepage zones downstream of the dam shortly thereafter.

~ - T A e el W R
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The results of the subsurface exploration indicated the em-
bankment to consist of stiff silty clay wiih rock fragments correspond-
ing to the "Selected Material, Compacted" zone shown on original
construction drawings. No test holes were drilled in the "Ordinary
Material, Compacted" zone. The foundation materials were found to be
phyllite and shale which was weathered, fractured and relatively
pervious in the seepage area. The initial test holes were pressure
grouted and an additional 17 holes were drilled from 20 to 30 feet
into the foundation and pressure grouted. Upon completion of the
grouting proiram, the seepage stopped and has not re¢-occured to < -
Another seep-u=2 source beyond the left abutment was judged to b ot
directly related to the reservoir and dam and was not included
the Whitman, Requardt study.

Since completion of the spillway, the origimal pine planks
lining the spillway floor have been removed and the concrete of both
the floor and side walls restored. This work was alledgedly performed
in the 1930's by the Works Progress Administration. The timber
crib at the spillway outfall has disappeared, but the plunge pool is
rock lined and appears stable.

e. Seismic Stability.

The dam is located within seismic zone 1 immediately adjacent
to zone 2 and static stability with normal safety factors should be
sufficient to withstand minor earthquake induced dynamic forces.
However, no calculations or studies have been performed to confirm

static stability.




SECTION 3
VISUAL INSPECTION

3.1 Findings 4

A a. Gencral. The dam and its appurtenant structures were found to
E! : be in good c¢vwerall condition at the time of the inspection, April 9, 1979.
| The complete visual inspection check list is presented in Appendix A.

E | b. Dam.

1. There is a six-inch depression in the vicinity of the
observation well near the right abutment. Otherwise, the
horizontal and vertical alignment of the embankment is good.

3 2. There are minor surface irregularities in the rip-rap or
the downstream slope. The slope has scattered trees and
brush growth. Based upon an October, 1978, photograph at
: low pool, the upstream rip-rap is in good condition.

(springheads) are conveyed via a system of tile and plastic
pipe to a stone outlet beyond the 30" blow-off pipe. The
flow was clear and estimated to be between 10 and 15
gallons per minute. The pipe system was damaged in several
locations.

! 3. Flow from left side of the dam and downstream of the toe
|
i

c. Appurtenant Structures.

1. The concrete associated with the rectangular overflow
spillway was in good condition.

2. Debris and sediment partially choke the outlet channel
for the 30" blow-off pipe. The valve was inoperative
at the time of the inspection.

3. The control and by-pass valves for the discharge mains
are regularly operated.

d. Reservoir Area. The reservoir slopes are steep and heavily
wooded, Sedimentation is not reported to be a problem.

- i 2 A it
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Downstream Channel. The discharge from the overflow spillway

joins the Raven Rock Stream to form the headwaters of Little Antietan

Creek.

There are boulder deposits within the stream channel as the slope

becomes milder about 2000 feet downstream of the reservoir. In the event
of a dam failure, approximately 5 homes, a commercial establishment,
several State and County roads and the Western Maryland Railroad c: :1d

be affected. Consequently, a hazard category of "high" appears appropriate
for this dam.

3.2

Evaluation.

-

b.

Dam

1. The depression near the right abutment is purportedly in the
same general location where a hole appeared in the down=ztream
face near the crest in the late 1930's. This area at.
corresponds to the area of seepage investigated in 19¢
Referring to discussion in Section 2.4.d. and Section 6.l.a.:
the hole and depression is th:: result of internal erosion, los.
of embankment material and subsequent "day-lighting" of
voids. No indications of recent settlement were observed
in this area during the inspection. The depression increas«s
the potential for over-topping as discussed in Section 5.

2. The recent dumping of replacement rip-rap over the
downstream slope may account for the non-uniform slope
surface noted during the inspection. Tension cracks,
toe hzave, and/or alignment irregularities which might
indicate deep seated movement of the dam slopes were not
observed.

3. The 1968 investigation judged the seepage activity beyond
the left abutment not as serious as the leakage at the right
abutment and further evaluation was deferred until the
spring of 1969. No record of the deferred evaluation was
found during the data review. Based upon the relative
clarity and apparent seasonal fluctuation of seepage,
the source of discharge at the left abutment appears to
be primarily spring activity not directly affecting the
stability of the dam. However, the quantity and turbid-
ity of seepage should be monitored on a routine basis.

Appurtenant Structures

1. Due to the annual draft and lack of formal operatin:
policy, the 30-inch blow-off valve has not been exerciszed
since a reservoir cleaning was accomplished in the 1940's.
The valve is considered inoperable at this time.

10
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure. The purpose of this dam is to provide for municipal
water supply for the City of Hagerstown, Maryland. The normal pool

varies widely with the annual pattern of runoff, demand and diversion

from the adjacent Raven Rock watershed. Discharges to the water supply
system are accomplished by operation of valves downstream from the embank-

ment to=. The drain valve (30-inc» blow-off pipe) is presezntly thought
to be inoperable. Uncontrolled di: .arges are through the overflow spill-

way at elevation 901.0, approximately four feet below the dam crest.
Though unwritten, the diverted discharges from the Raven Rock water-
shed are ceased during periods of heavy rainfall.

4.2 Maintenance of the Dam. No written maintenance program has ber
established, but the general appearance of the dam indicates a high
degree of pride and care.

4.3 Maintenance of Operating Facilities. With the exception of the
inoperative drain gate, the operating facilities receive daily attention
and as needed maintenance and repair.

4.4 Warning System. There is no formal warning system in effect
although the resident manager at the dam site calls rainfall totals
and reservoir stages into the County's Central Alarm which is linked
to the Civil Defense Systemn.

4.5 Evaluation. The general operational procedures are satisfactory
except that no formal warning system is in effect and maintenance
procedures are unwritten.




SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. The Edgemont Reservoir has a watershed area of
2.34 square miles and impounds a reservoir with a surface area of
approximately 13 acres. The concrete overflow spillway beyond the right
abutment ca:» safely discharge 991 cfs. No hydrologic or hydraulic
design data were available for the preparation of this report.

- b. Experience Data. As previously stated, Edgemont Reservoir is
classified as an intermediate size dam in the high hazard category. Under
the recommended criteria for evaluating spillway discharge capacity, such
structures are required to pass the Probable Maximum Flood (PMF). The
maximum flood magnitude at the dam site is unknown but is believed by
operating personnel to have occured in March, 1936.

1 The PMF inflow hydrograph for the reservoir was determined utili
ing the Dam Safety Version of the HEC-I computer program developed by
the Hydrologic Engineering Center of the Corps of Engineers. The peak
of the PMF inflow hydrograph is 5920 cfs. The input data and results
of the program are presented in Appendix E.

c. Visual Observations. On the date of the inspection, no conditions
were observed ti:at would indicate that the spillway of the dam could not
operate satisfactorily in the event of a flood.

d. Overtoppinz Potential. Various percentages of the PMF inflow
hydrograph were routed through the reservoir to determine the percentage
of PMF inflow that the dam can pass without overtopping. The analyses
indicate that the 10% PMF level can be discharged without overtoppir:z

: the embankment. Should the low point be filled and the dam crest
i brought to a uniform level, the dam can pass 207 of PMF without being
overtopped.

e. Spillway Adeguacy. Since the spillway can pass neither PMF
nor % PMF, the degree of inadequacy must be determined by first esti-
mating the effect of overtopping upon the dam embankment. If overtopping
causes the dam to fail, a breach analysis must then be performed to
determine iS a significant increase in hazard to loss of life exists.
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The overtopping analysis of Appendix E indicates that ¥ PMF
overtops the dam by approximately 1 foot for a period of 6.5 hours.
The velocity over the dam crest at the low point is computed to be
4.8 feet per second which is considered sufficient to initiate
erosional failure of the embankment. A breach analysis was there-
fore performed and is summarized as follows:

Assumption:
Breach Width 100 feet
Side Slopes 1V:1H
Failure Time: 2 hours
Failure Elevation: 905.65

Downstream Analyses:

Plan 1: Dam fails @ 50% PMF
Plan 2: No Failure @ 50% PMF
Results:

Maximum Stage, Section 3

Plan 1: 842.8
Plan 2: 840.1

Maximum Stage, Section 4

Plan 1: g 786.6
Plan 2: 785.2

At the 507 PMF level, the analysis indicates that the breached
structure would increase the downstream discharge rate from 2960 cfs to 5955 cfs
However, the wide flood plain in the danger reach/damage center results
in minor increases in stage of less than 2 feet. The flood peak from
the breached dam arrives at the damage center 15 minutes earlier than
the peak assuming overtopping only. Based upon the visual observation
of the downstream area, no significant increase in loss of life or
damages are envisioned. Accordingly, the spillway is considered
inadequate, not seriously inadequate.




6.1

SECTION 6
STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

1. Embankment. The majority of the earthen embankment appears

stable with no visible signs of crackiug, settlement, or dif  -en-
tial movement. The dapression observed near the right abun .- ..
is judged to be the result of the internal seepage and loss oFf

- embankment material through the hydraulically open fracture system

of the rock foundation which occured prior to the grouting program
implemented in 1968. B:sed upon the present absence of seepage,
the grouting work is judged to have successfully treated the
causes of internal erosion at the right abutment. The depressed
area does not exhibit cracks or signs of recent movement and
appears stable.

The downstream embankment slope of 1.5 horizontal to 1 vertical
and the upstream slope configuration of 2 horizontal to 1
vertical are steep compared to modern design standards. The
continued stability of these slopes under past operating con-
ditions suggests that insitu soil strengths sufficient to
resist sliding have been available. Since complete soil
descriptions and laboratory strength tests are not available,
the actual stability and factor of safety against sliding are
unknown.

Seepage in the vicinity of the left abutment is clear with no
signs of loss of embankment material. Considering the uniform-
ity of the downstream slope and crest on the left side of the
dam, the existence of seepage has not visibly affected the
embankment .

2. Appurtenent Structures. The concrete overflow spillway
appears to be in good condition with only minor cracking,
spalling, and slight deterioration. Although flow in the
spillway prevented direct observation of construction joints
on the floor, some joints are suspected to be open. It could
not be determined whether flow was occurring beneath the slabs,
but the floor and walls appeared stable and settlement from
undermining was not indicated,.
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b. Design and Construction Data

1. Embankment - The only design and construction data avail-
able are the construction drawings. The details shown on
the drawings appear to be in accordance with the design ﬂ
practice of the period and reflect the project as
completed. The remedial study and grouting work under-
taken in 1968 provide subsurface data for at least a
portion of the embankment. Split spoon sampling and
standard penatration tests indicate the Fill matarials
to be stiff to very stiff silty clays wich rocik Iragme:ts
displaying penetration resistances of 15 to 2. blows per
foot. Although the blow counts from the pen::ration
tests could be affected by the presence of rock frag-
ments, the test results are consistently high and the
fill materials are judgad to have been reasonably
compacted during placement and subsequent consolid-
ation. The test borings indicate that the fill was
placed on rock and dense decomposed rock.

It should be noted that the silty clay embankment material
indicated by the borings of the 1968 study is not a free
draining material. As such, pore water pressures in the
upstream embankment slope could become high and the factor
of safety against shear failure reduced when the reser-
voir level is lowered rapidly. Ordinarily, upstrean
embankment slopes constructed of silty clay and subject

to rapid drawdown (more than 6 inches of drawdown per _
day) would be designed at a configuration of between 1
3 to 4 horizontal to 1 vertical. The design slope config-
uration of 2 horizontal to 1 vertical is not in accordance
with good engineering practice.

2. Appurtenant Structures - The details shown on the construct-
ion drawings are in accordance with accepted design.practice.

c. Operating Procedures

Detailed operating procedures were unavailable for reviww. The
daily pool level records and withdrawal rates indicate that drawdown
on the ordar of 5 feet per day is possible. Considering the steeper
than normal upstream slope and the relatively lmparvious clayey soils in
the upstream zone of embankment, some stability problems could be gener-
ated by rapid drawdown. g
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’ d. Post Construction Changes
The post construction changes of foundation grouting and 4
. replacement of the timber spillway lining with concrete were performed 1
{ as remedial work and should enhance the stability of the dam.
e. Seismic Stability :
Fdgemont °:servoir is located adjacent to seismic zone ? and !
| seismic stability is predicated upon static stability with coavenrional :
{ margins of safety. Since the static stability cannot be fully as: 21
' with the data available, the stability of the dam under seismic a. 5 |
' is unknown. ;
F |
£ :
|
1
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. SECTION 7
7/ ASSLESSMENT, REMEDIAL MEASURLS
AND RECOMMENDATIONS

7.1 Dam Assessment:

a. Safety

Based upon visual inspection and review of design and construct-
ion data, the dam at Edzemont Reservoir appears to presently be in good
condition. Some potential slope stability problems as addressed in
section 2 and section 6 could exist, but do not pose an immediate safety
hazard. Preliminary hydrologic and hydraulic analyses indicate the over-—
flow spillway is capable of passing only 1/ percent of PMF before the
dam is overtopped. Since dam failure will not significantly increase
loss of life or property damage in the event of overtopping by PMF, tti
spillway is judged to be inadequate, but not seriously inadequate.

b. Adequacy of Information

! The available information consists of contruction drawings, a

{ remedial grouting study report, limited streamflow and rainfall data, and
! daily withdrawal rates and pool levels. With the exception of slope

| stability, this data is generally adequate to assess the project.

|
|

c. Urgency

Although immediate action is not required at this time, the
recommendations of this section should be implemented as soon as possibla.

? d. Necessity for additional studies

é.
| Due to the inadequacy of the spillway, detailed hydrologic
| | and hydraulic analyses should be performed so that remedial recommend-

ations can be formulated.

17
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7.2 Remedial Measures and Recommendations:

a. Dam and Appurtenant Structures

1. Initiate an engineering study to evaluate spillway
capacity and determine remedial measures to reduce the
overtopping potential at the dam.

2. The 30-inch drain valve should be restored to an
operable condition and should be provided with a positive
seal on the upstream side of the dam.

3. The seepage at the left abutment should be ~:nitored on
a routine basis to detect any changed conditions in quantity
or turbidity. Flow measurements should be made with the

use of a weir.

b. Operation and Maintenance Procedures

1. Document op rating procedures in writing.
2. Remove woody vegetation from downstream embankment slope
3. Develop a warning system to warn downstream residents

of large spillway discharges during periods of heavy rain-
fall and runoff or failure of the dam.

18

AT T KT

a




AR R
B - AR e S

APPENDIX A

CHECK LIST - VISUAL INSPECTION, SITE SKETCH, PHASE I




. -
<
!
|
— {
wmuu : Yyrus ‘0 °r °®I00K T °d
aToA1989Y Juowa8py ‘aal8svuey ‘suasy wWor ueyeuAoy °‘r °‘l
juawjaedaqg I93BM e o
umo3lsaa8el jo A3IF) Juapuajugaadng ‘a’duYOFIag ‘W WETTTTM UyaFus ‘0 '
: . )
3 :SaATIRjUaSaaday saaumQ :ToUUOSIDd uoTIdadsur
|
ki "I°S'N Foyg I9IemITel *I°S° +T06 UOT3IOSdSUI JO SWTL I° UOTIRASTT TOOd
| ]
1,5y SmIeIadiey utey/ApnoTy ISUAEOM 64/6/% UoTIdASUI 3O (S)33eq ;
T huommumo pxezey yiaiey ueqg Jo adAL |
: : 4 .
90000-a1 #aI pueTdaey °S3LQS uoj3uTysey AJUNOD ITOAISSIY IUOWSIZPI urg JO SWeN
=01
y I sseyqg : !
uot3oadsur TensTA § )
3ISTT YooY g |
w
bl
h. i
v v =
X - . {
A - i a
\ R

-
T s ™ . o .




9A0QE® 995 - adoTs weax3sumoq
poo8 - adoTs weaxisdp i
: SRNTIVI W4T
o [
juauinge 3IY3Fx woxy 3993 Q0T Aro3vurxoxdde !
6T# IT°oM uUOTIBAI2SqO JO ALITUFOTA UT uofrssaadep uoou..d._.. L193eurxoadde - TBOTIILA

poo8 - TBIUOZTIOH IS ZTHL 30 INTNOTTE
TVINOZIIOH ONY TWOIMES

{

*§9T3F7aeTn891aT 9oevJans-adors weaaysumop deadry : .
Sctioptdl)

INTAINGY ONV INFOINVER:

JO NOISONE ¥O ONIHONOIS

SUON : 305 3Hl
oo : : ANOXZd ¥O LV ONDOWT : !
0 INAWIAOW TUOSOANT |

|

SUON

SIOLINGGIOXN YO SN | . SNOLINANZSTO

SO R Rl 0

R P

EVPESISNPPTS T S




PI®I3 uf pejou 10 sueyd uo suyeap no«uuvnnow402

Youf 3saaeau 03
sToA9T Tood ATFep paodaax o3 ao8eusy £q pasn eaie T[ood uf sy Els

JIQIOOM ANV EDWO JIVIS

‘ud8 ¢T 3B pajewrxoadde pue IeaTd MOTJ
{UMOUUN UOTIBPUNOF WEP UFYITM ‘Aue JT S92In0S JO UOTIBDOT asytoaad
‘adyd o13serd pue 9TT3 JO WIISAS BFA PaKaAuOd IPFS IJIT wWoiy MOTJ

JOVddEsS JTTGVIOLION ANV

po30u UOTSO0I3 ON WYd CN\Y
AUMTTIAS ‘INSALOEY ANV
LNWDINVENT JO NOLLONNL

SNOLINANISTO
SNOTINQIDINOE] YO SRIIEN : JO NOLLUNIWWXZI TYNSIA

o b - : > TR YA AT ooy o o oo s~ o o o S SR e




UT TPAS] JUAWIPIS $,0%6T 2dUFs pajeaado 3ION UFRQ - FIvD AONTDNTNE

s,096T UF PaysyTdmoddw Bujuyelp DUTS SSEIT :
1JOAI9891 I0J pasn 30U Tauueyd ‘pajou s}iqeq .

t

ST TP O T SR

|
|
}

- g

M“

umounun uoF3Tpuod Surieaado

Q%8 uoTaIBASTS 93emMIxoadde

38 903 38 qNIs °J°I°D PuB SATBA paaesd ,0¢ |
DNIDMILS ITILNO

97QqePAI25Q0 20U UOTITPUOD (G§ UOTIBADTD
~93eurxoxdde e pood ur qnas °g°'1°d ,, 0¢
RINIOMILS DIVINI

. LINANOD IJLINO |
V/N NI STOURINS TLRIONOD
JdC CNITIVAS GNV ONINORID

SNOTLWINTWACORI U0 SIRIVICRI SNOLIVANISHO i JO NOLLUNIWVXI TVASIA

ureap ~ 3jo MoTq °‘d°I‘D ,0¢ -SRIOM IILLNO




uhiiian., a

*UOTITPUOD POOH

SN N

*pajou

SuTyoBID 10 JusWSAOW TEBFIUSISIITP ON ‘08e °saf g '

ﬁxoumac sjutof uof3onajysuoo 3e pafrdde 13TTT3 urofl

SNOUTWN3ITq pa3jou sTIeM 9pTs uo Burireds IYSys

1I0T3TpUOD® PoO3 U TOUUBYD 93IDUO0D ‘STIqIP JO IBITD 1
TINNVHD TOUVHOSIC

dmae £

*BOTITPUOD POoOS UF TAUUBYD 233IJ2U0D ‘STIqAP JO AT

TANNVHD HOVOYdCk

bi *GH8 uorleadTd °xoxadde 3e
‘ 83F]X? pue saopead [eanjeu uorlIONaIsuodaad doais o3
Swi0ju0d [auueyd> jo Iapurewsy °*%T § Suol °*3IF GZT
*xoaxdde ‘adors 3ITx3 °%% p Suor °313 Gz ‘°dors yoeoadde
9saaApy °8uoT °33 066 Aro3eurxoadde Tauueyd

93920u09 aeTn8ue3091 IPTM ,G7 JO SISTSUOD AemITTds UM TIDIONOS
| ;
SNOTINANIWAOOEY YO SV : SNOLINAYISHO JO NOIIWNIWWVXI TVASI”

« XUMTII4S (ELIWONN




I U LT R T T 1 T AR n e+

auoN
. ‘
m
SuoN
AL
)
*Apn3is 96T 9OUTS papiodax jou sSurpesi

8ur3noa8 yerpowea g96T woxy 99eTd U SuUTRWLI
juswinge JYSFI IedU T ISqUNU TT9M UOTIBAIISqQ

pa30u dUON

SAANINS/NOTIVINTNG

J0 NOLINNINVGE Tmios

W SO LRI 0 SIaaa OIS0

NOIIVINWRILSNI

.
L i AN S

B s DRI




N s O N Ty

*Ww0330q UO SUOFIFPUOD 1BITOD palzaodax sSasaATP £q yodaeoss ad170od 9/6T
- ‘uMowjun pPoAOWSI SWNTOA

*S,0%6T UF P2UBd[D pUB PaUTBIpP ITOAIISIY

*1a8eucy JuapFsaa 03 Suppaodoe warqoad 3eaal8 ® JoN

e g e

NOILVINGNIC™

*pPo30u JudWIAOW ON
*popoom pue daoag

T SNOLLVANDWNAOOEY 90 SNy SNOIIWANESEO

J0

NOLLUNIWGXA VOS]

3

YIOATIST




*yoeo1 198uEp UT TEJOISWOD SWOS pus sawoy QT 03 §

NOILVINJIO
ANV SaZWOH A0
*ON ZINWIXOUdJIV

*pa30ou uofiIepeRISap SWOS

S3doIS
*po3ou s3ysodap s ‘sTIad
" peOT Paq 37qqOd puB IIPTNOQ $}391) WEISTIUY ITIITT W03 mmﬂwgammmv
wWeaI3s SO0y uaarvy pue MOTTOH deg IsuieM Jo.adUanTIuo) NOLLIGNOD
30 ROTIVNINYRT "TISIA

SNOLIVANZANOORY ¥0 S SROIIVANISE0

—— PR RIS




(968 Grouting Limits

Ga fg ”ou{f)

S tone Wall-. O

Fool

Area

;
f woy‘/vc )
\ Orige STream bed
Stone
i Freld Sketeh.
Ppe
; EJ?G mon g—
Plasfre t Jerra Co #a ,
i Pefervolr
/mage
r—]'%“m L '
| & |




P

i
i
*

e

. = e o ru e S AT, st cn e M it st o

APPENDIX B

CHECK LIST - ENGINEERING DATA, DESIGN, CONSTRUCTION, OPERATION,

PHASE I

B e

T U ——



DAM NAME: Edgemont Reservoir
ID ¥ MD 00006

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA ~

DRAINAGE AREA CHARACTERISTICS: 2.34 miz, City owns 907 acres
moderate to steeply sloping valley walls, heavily wooded.

ELEVATION TOP OF NORMAL POOL (STORAGE CAPACITY): 901.0(246 Ac-Ft)

ELEVATION TOP OF FLOOD CONTROL POOL (STORAGE CAPACITY) : ----—-

ELEVATION MAXIMUM DESIGN POOL: ——==m——=mmm—mm e e e e e e e

ELEVATION TOP OF DAM: 905 (296 Ac-Ft), low pt. 904.65(292 _Ac-i’t)

CRESTS

a. Elevation_ 901.0
b. Type Concrete, rectangular channel

c. Width 25 feet

d. Length
e. Location Spillover Discharges parallel to dam axis beyond rt.-

f. Number and Type of Gates None abutment.

OUTLET WORKS:

a. Type Two 12" C.I.P. water supply mains
b. Location Near right abutment

c. Entrance Inverts
d. Exit Inverts

e. Emergency Drawdown Facilities 30" C,.I.P. inoperable

HYDROMETEOROLOGICAL GAGES:

a. Type Standard 8 inch precipitation gage (non-recording)

b. Location Immediately below dam at site superintendant's residence
c. Records Daily totals phoned to National Weather Service

MAXIMUM NON-DAMAGING DISCHARGES:
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APPENDIX D

A PHOTOGRAPHS
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DOWNSTREAM FACE-VIFWED FROM
RIGHT ABUTMENT

D-1




—

-~ -

OVERFLOW SPILLWAY-ENTRANCE

OVERFLOW SPILLWAY

D-2




30" BLOW-OFF (DRAIN)
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GEOLOGY REPORT
EDGEMONT RESERVOIR
WASHINGTON COUNTY, MARYLAND

‘Washington County is located in the Appalachian Highlands geologic
division and is bounded by the western slope of the Blue Ridge province
on the east and the center of the Ridge and Valley province on the west.
The eastern portion of the county is traversed by the major structual
unit known as the South Mountain Anticlinorium. Edgemont Reservoir is
situated within this unit on the western slope of the South Mountain
anticline.

The reservoir, dam, and appurtenant structures are all underlain
by the Harper's formation which is characterized by brown to dark blue
gray banded shale and dark gray banded laminated phyllite of Cambrian age.
The bedding of this formation is vertical or overturned and cleavage is
intense. The cleavage strikes N45°E and dips 35°SE.

The Harper's formation weathers to a silty clay and silt of low
plasticity with many rock fragments designated as Edgemont - Laidig
channery loam and Chewacla silt loam by the USDA Soil Comservation
Service. The soil cover is relatively thin ranging from 3 to 5 feet
in thickness. The results of the limited subsurface explorations
performed for the remedial grouting study in 1968 indicate the embank-
ment to consist of clayey silt and silty clay with rock fragments,
corresponding to the natural soil available in the reservoir area.

These materials were placed on weathered phyllite of the Harper's formation.
The rock in the upper portion of the foundation was found to be highly
fractured and dye tests revealed the fractures to be hydraulically open.

The consultant concluded that the primary source of leakage at the right
abutment was through tha fractured rock foundation and a successfull
grouting program was implemented.

The orientation of the cleavage planes alone, with strike paralleling
the dam and dipping toward the dam, would ordinarily lead to predictions
of only minor seepage through the foundation. The concentrated leakage
at the right abutment and the seepage at the left side of the dam possibly
indicate hydraulically open fractures oriented transverse to the axis
of the dam. Although the foundation strength and competency should not
be affected by seepage, the integrity of the embankment could be vulnerable
to internal erosion.
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HARPERS FORMATION

nt Brown to dark blue-gray or green-gray banded shale (o lustrous
dark gray laminated phyilite  Sandstone beds occur i »uddi
and upper parts of formation in north.  Bedding commaonis
obscured by cleavage. Formation becomes inereasangly pas i,
toward east.  Estimated thickness 1 200 to 2000 (oot Vo ud
900 meters).

, WEVERTON FORMATION

wi White o dark gray, thin bedded. micaccous, forruguoious ana
3 sericitie quartzite and fedge formung, white. thick bedded uaa
! tte, werth thim interbeds of phvilite Bedding commnicnly obs
by cleavage Piuckness ranges from 200 (0 v oo
Lo metersi
COLLUVIUM
Mined collucial and altuval deposiis composed  or angui
X yel '8 4 B8 rounded graved, cobblos, and boulders o a motan
d;,, ';:,,;,J‘ & ": § and clay Phactoness canges ap (o D foet o 80 ity
PIR T ,\' P :’/ / lande of Soatle Mowntam and wp to 10 foct
() P ] el and Parvcice Mowntams
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