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PHASE I REPORT
NATIONAL DAN INSP E CTION PROGRAM

NAME OF DAN : Lloydell Dam
STATE LOCATED: Pennsylvania
COUNTY LOCATED: Cambria
STREAM : South Fork of Little Conemaugh River
DATE OF INSPECTTON :~ (May 18 and 30, 1978) “~• H ~ ~~ ~~~~~~~ -•- --- —-

ASSESSMENT: ~Based on the~eva1uation of the cond it ions as they existed
on the dates of inspection~and as revealed by visual observat~ on~~,
tht~ condition of Llov~~~ I Dan ~s s~~~ c~ rc~ L-~ ~~~~~

The spiliway does not have the recommended capacity to pass the
probable maximum flood without overtopping . However , the darn is a
masonry structure , and overtopping by the probable maximum flood
would not significantly affect the stabi1i~y of the darn . Theref~re,
the spillway capacity is considered to be adequate . However, during
unusually heavy runoff, when overtopping might occur, an around—the—
clock surveillance plan should be implemented to detect possible
problems, such as rapid erosion of the abutments.

It is recommended that  the owner should develop a formal warnin g
system to alert the downstream residents in the event of emer—
gencies. It is also recommended that  the owner should take neces-
sary measures to improve the  accessibil i ty of the si te during high
flows .

Lawrence D. Andersen , P . E .
Vice Presid ent
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PHASE I
NATIONA L DAN INSPECT ION PROGR AM

LLOYDELL DAN
NDS I.D. NO. 500

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority . The inspection was performed pursuant to the
— authority granted by The National Dam Inspection Act , Public Law

92—367 , to the Secretary of the Army , through the Corps of Engineers ,
to conduct inspections of dams throughout the United States.

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

1.2 Description of Project _f’~, • /

a. Dam and Appurtenances. The,dam is a masonry—gravity
structure approximately 700 feet long with a maximum height of 43
feet from the downstream toe,,(Plates 1 and 2). The single spillway . - .
is a 200—foot—long section of the dam which is two feet below the
crest of the dam . The flow over the spiliway is controlled by a
cut stone weir. The spillway discharges down the face of the dam
to a riprapped plunge pool. The outlet works consist of a 24—inch
cast—iron “blow—off” pipe and a 16—inch cast—iron supply line, both
located near the right side of the spillway . Discharge through
these pipes is controlled by valves located in the valve house near
the toe of the dam. The 24—inch “blow—off” pipe constitutes the
emergency drawdown system for the dam. The dam impounds 635 acre—
feet of water.

b. Location. Lloydell Dam is located (Plate 3) on the South
Fork of Little Conemaugh River , four miles south of the town of
Lloydell in Adams Township, Cambria County , Pennsylvania. The
impounded reservoir serves as a domestic water supply source.

Downstream from the dais, the South Fork of Little Coneinaugh River
flows through a narrow and steep uninhabited valley for about four
miles and then through the towns of Lloydell and Beaverdale. A dis-
tribution reservoir with less than half an acre surface area is
located about two miles downstream from the dam. There are approx-
imately 10 houses in the town of Lloydell and 20 houses and two
commercial buildings in the town of Beaverdale , which are considered
to be the main impact area of a flood . It is estimated that a
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failure of the darn would also cause considerable loss of life and
property damage along the course of the South Fork of Little
Coneinaugh River below these towns.

c. Size Classification. Intermediate (based on 43—foot height).

d. Hazard Classification. High.

e. Ownership. Highland Sewer and Water Authority .

f. Purpose of Dam. Water supply.

g. Design and Construction History. Lloydell Dam was designed
and constructed by the American Pipe Manufacturing Company . The
construction of the dam was completed in 1906.

h. Normal Operating Procedure. The reservoir is maintained at
spiliway level, Elevation 2386 (USGS Datum), leaving two feet of
freeboard to the top of the dam at Elevation 2388. All inf low
occurring when the reservoir level is at the spiliway crest or above
is discharged over the uncontrolled spillway . The supply water is
taken from the 16—inch supply line.

r 1.3 Pertinent Data

a. Drainage Area — 8.0 square miles (Plate 3)

b. Discharge at Dam Site (cfs)

Maximum known flood at dais site — 1.17 feet over
spillway in 1936

Warm water outlet at pool elevation — N/A
Diversion tunnel low pool outlet at pool elevation — N/A
Gated spillway capacity at pool elevation — N / A
Gated spiliway capacity at maximum pool elevation — N/A

Ungated spiliway capacity at maximum pool elevation —

1755
Total spiliway capacity at maximum pool elevation — 1755

c. Elevation (USGS Datum) (feetL

Top of dam — 2388
Maximum pool—design surcharge — N/A

Full flood control pond — N/A
Recreation pool — N/A

Spillway crest — 2386
Upstream portal invert diversion tunnel — 2340
Downstream portal invert diversion tunnel — 2335+
Streambed at center l ine of dam — 2346+ —
Maximum tailwater — Unknown 
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d. Reservoir (feet )

Length of maximum pool — 3000
Length of recreation pool — N/A

Length of flood control pool — N/A

e. Storage (acre—feet)

Recreation pool (normal pool) — 635
Flood control pool — N/A
Design surcharge — 84
Top of dam — 719

f. Reservoir Surface (acres)

Top of dam— 42+ -•
Maximum pool — N/A
Flood control pool — N /A
Recreation pool — N/A

Spillway crest — 42

g. Dam

Type — Masonry gravity
Length — 700 feet
Height — 43 feet
Top width — 7 feet
Side slopes — Vertical upstream ; 2H:3V downstream
Zoning — N/A

Impervious core — N /A
Cu to f f  — N/A
Grout curtain — Unknown

h. Diversion and Regulating Tunnel

Type — 24—inch—diameter cast—iron pipe
Length — 200+ feet
Closure — Gate valve
Access — At valve house
Regulating Facilities — Gate valve

i. Spillway

Type — Overflow section of dais
Length of weir — 200 feet
Crest elevation — 2386 feet
Gates — None
Upstream channel — Lake
Downstream channel — Natural stream

3
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SECTION 2
ENGINEERING DATA

2.1 Design

a. Data Available

(1) Hydrology and Hydraulics. Review of the information in
the files of the Commonwealth of Pennsylvania, Department of
Environmental Resources (PennDER), showed that there are no original
hydrology and hydraulic design data available for the dam. However,
a state inspection report entitled , Report Upon the Lloydell Dam,
dated October 22, 1914, states the criteria used to size the spiliway .

(2) Dam. No design information is available. The 1914
inspection report includes the results of an independent stability
analysis.

(3) Appurtenant Structures. No design information is available.

b. Design Features

(1) Dam. As designed , the dam is a “boulder concrete” wall
faced with rubble masonry . Plate 1 illustrates the typical cross
section of the darn. It consists of an essentially vertical upstream
face and a two horizontal to three vertical (2:3) sloping downstream
face. The crest is capped with cut stones 7 feet long and 2 feet
thick.

The drawings indicate that the darn was founded on rock. A state
inspection report entitled , Report Upon the Lloydell Dam, dated
October 22, 1914, describes the foundation condition of the darn as
follows: “The writer is informed that numerous test pits were made
during the preliminary investigations for the foundation and that
these test pits were carried down to solid sandstone . The geological
formation at the darn site is horizontal strata composed mainly of
sandstone and shale, with traces of coal. The dam as constructed was
carried down to solid rock throughout its length , it having been
extended into the hillsides at each end to that point where the solid
rock is at the elevation of the top of the dam . The maximum depth
of the excavation below the original ground surface is about 25 feet.”

(2) Appurtenant Structures. The spillway is a low section of
the dam . The crest of the spillway is capped with rounded hand—cut
stones, approximately 7 feet wide and 2 feet thick. The flow from
the spillway discharges down the face of the dam to a riprapped
plunge pool.

4
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c. De~~ gn Data

(1) Hyd rology and Hydraulics. The 1914 inspection report
states that t he spillway of the darn was designed to discharge a
flow of 250 cubic feet per second (cfs) per square mile of watershed ,
for a total flow of 1980 cfs.

(2) Dam. The 1914 report states that the factor of safety
of the darn against overturning ranges between 1.61 to 2.21. The
higher factor of safety corresponds to the assumption of no hydro-
static pressure at the base of the darn, and the lower factor of
safety corresponds to hydrostatic uplift pressure of zero at the
downstream toe and two—thirds of the total head at the upstream toe.

(3) ~pp~irtenan t St ructures.  No design data were found relative
to the design of appurtenant structures except as stated above .

2.2 Construction. No information was found concerning the construc—
tion of the dam other than several photographs taken during construc-
tion . The photographs indicate that the dam was founded on rock.
The 1914 inspection report states that the construction of the darn
was under the direction of Mr. J. W. Ledoux , the Chief Engineer of
the American Pipe Manufacturing Company .

2.3 Operation. There are no formal operating records available for 4
this darn. As designed , the darn serves as a water supply reservoir .
The supply water from the reservoir discharges through a 16—inch
pipe , controlled by valves located in the valve house at the down—
stream toe of the dam and joins the transmission system .

The 30—inch “blow—off” p ipe is also con trolled by a valve in the
valve house. It discharges directly into the stream .

2.4 Other Investigations. The available information indicated no
investigations other than the periodic inspections conducted by the
state .

2.5 Evaluation

a. Avai labi l i ty.  A very limited amount of engineering data
for the dam is available in PenriDER files.

b. Adequacy

(1) Hydrology and Hydraulics. Available engineering da ta are
not adequate to assess the structure. Only the design capacity of
the sp illway is reported .

5
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( 2) Darn . Although no original design data are available , the
1914 inspection report states the results of an independent stability
analysis which considered the stability of the struc ture against
overturning with and without hy .. -ostatic uplift pressure . Although
the repor ted analysis proced ure appears to be satisfac tory in general ,
the calculations were not available for review.

(3) ~ppurtenant Structures. The flow from the “blow—off” and
supply lines throug h the dam are con trolled by valves located at the
downstream side of the dais. Therefore , these pipes are always under
pressure through the dam. However , this design fea ture is not
considered to be a defic iency for masonry or concrete darns.

c. Operating Records. To the best knowledge of the water
company personnel , no opera ting dif f icul ties have been encoun tered
in the recent past. A state inspection report dated Nay 14, 1936 ,
states that during the flood in March 1936, the maximum depth of
flow over the spillway was 1.17 feet. Although no t observed or
repor ted , it appears that the 1977 flow over the spillway may have
been higher than the flow in 1936 , comparing the intensity of bo th
storms.

d. Post—Construction Changes. There have been no reported
significant modifications to the original darn design. However , in
1964 , a riser pipe was constructed on the inlet of the supply line.

e. Seismic Stability. The dam is located in Seismic Zone 1
and static stability of the darn is considered to be adequate.
Therefore, based on the recommended criteria for evalua tion of
seismic stability of dams, the struc ture is assurned to presen t no
hazard from earthquake .

6
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SECTION 3
VISUAL INSPECTION

3.1 Find ings

a. Gene ral. The on—site  inspection of Lloy dell  Darn consis ted
of:

1. Visual inspection of the retaining structure ,
abu tments, and toe.

2. Visual examination of the spiliway and its
componen ts, the downs tream end of the ou tle t
pipe , and other appurtenant features.

3. Observation of factors affecting the runoff
potential of the drainage basin .

4. Evaluation of downstream area hazard potential.

The spec if i c  observa tions are illustra ted in Pla te 4 and in the
pho tographs in Appendix C.

b. Darn. The general inspection of the retaining structure
cons isted of sear ching for indications of structural distress , such
as cracks , and de ter iora tion of rock surfaces , seepage areas , and
observing general maintenance conditions and other surf icial features.

1. The entire downstream face of the darn was
found to be wet. Approximately five con-
cen tra ted seeps were observed through the
dam over a d istance of approxi mately 125
feet on the left of the spillway . The
discharge from the seeps was estimated to he
in the range of 2 to 5 gallons per m inute
(gpm).

2. Over a distance of approximately 100 fee t on
the lef t side of the sp illwa~~, the joint
mortar on the facing stones was found to be
spalled and g rass and small trees were
growing on the joints.

3. Four coping stones adjacent  to the l e f t  side
of the spillway were cracked and appeared to
be loose.

• 7 
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4. A major spring discharging approximately 50
gprn was found on the left abutment approxi-
ma tely 300 feet downstream from the darn at
an eleva tion approxima tely 3 feet below the
dam crest.

5. One concentrated seepage point was found on
the right abutment. It was located approxi-
mately at the toe level and 100 feet down-
stream from the dam . The flow was estimated
to be 5 to 10 gpm .

6. Numerous grout holes were observed on the
crest of the dam . The appearance of the
grout material suggests that the grouting
was done at various times in the past.

c. Appurtenant Structures. The spillway crests and plunge
pools were examined for deterioration or other signs of distress
and obstructions that would limit flow. No signs of apparent
distress or erosion were observed.

d. Reservoir Area. The watershed is predominantly covered with
woodland s and i n f i l tra tion capaci ty is estimated to be good . There
appeared to be no major land clearing activities or other operations
that would signif icantly increase the runoff rate of the drainage
basin.

The shorelines are not considered to be susceptible to massive
landslides which would affect the storage volume of the reservoir
or cause overtopping of the dam by displaced water.

e. Downstream Channel. The South Fork of Little Conemaugh
River flows through a narrow and steep valley before reaching the
towns of Lloydell and Beaverdale. Sketches of the bridges over the
stream in the first three—mile reach below the darn are included in
Appendix A. The two bridges over the stream in the towns of Lloydell
and Beaverdale are shown in Photographs 9 and 10, respectively. The
downstream channel was described in Section 1.2.

3.2 Evaluation. In general , the cond it ion of the darn is considered
to be good . However , repairs to the stone facing joints would be
required to avoid further damage due to frost action . Clearing of
brush from the face and toe area of the dais is also required to permit
adequate continued inspection of the toe area .

8
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SECTION 4
OPERATIONAL FEATURE S

4.1 Procedures. A review of the design drawings and field observa-
tions indicates that there are no formal procedures for operating the
dam. The only operational feature of the darn which may affect the
safety of the dam is the outlet pipe valve, in case it is req uired to
lower the reservoir .

The clearing of debr is from the spillway and removal of the brush
from the downstream face and toe area as it is required and continued
inspec tion of the faci l ities by the darn tender are the principal
maintenance operations which would affect safety.

4.2 Maintenance of the Dam. The overall maintenance conditions of

F the darn are considered to be fair . Removal of the brush from the
downstream toe area would be required to facilitate adequate inspec-
tion of the toe area .

4 . 3  Maintenance of Operating Facilities. On the date of the field
inspec tion , the “blow—off” pi pe was operated by wa ter company
personnel and was observed to be functional.

4.4 Warning System in Effec t. There is no formal flood warning
system in effect. The dam tender resides in Johnstown, approxima tely
15 miles from the darn site. Water company personnel reported that
the dam tender visits the darn dail y. However , the darn site is not
accessible during periods of high stream flow . No communication
facilities are available at the dam site.

4.5 Evaluation. The maintenance condition of the dam is considered
to be fair . The dam is not accessible under all weather conditions
for inspection and emergency action purposes. The access road is
located on the flood plain of the stream. The main stream and
several tributaries of the South Fork of Little Conemaugh River
flow over the access road at various locations .

L 
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features. No formal hydrology and hydraulic
calculations are available for this dam.

a. Design Data. Lloydell Darn has a watershed area of 8.0
square miles and impounds a reservoir with a surface area of 41 acres.
A 200—foot—wide spiliway flowing over the dais constitutes the flood
discharge system for the impoundment. The flow through the spillway
is controlled by a stone weir at an elevation two feet below the
crest of the dam. As it presently exists , the spillway has a maximum
discharge capac i ty of approxima tely 1750 cfs with no freeboard .

b. Experience Data. As previously stated , Lloydell Darn is
classified to be an “in termedia te” size dam in the “high” hazard
category . Under the recommended criteria for evaluating emergency
spillway discharge capac ity , such impoundments are required to pass
the probable maximum flood (PMfl .

The adequacy of the spillway was analyzed based on the simplified
procedure developed by the Baltimore District , Corps of Engineers
(Appendix D). Based on this analysis procedure , it  was de termined
that the PMF inflow hydrograp h would have a peak of 12,800 cfs and
a total volume of approx ima tely 11,000 acre—feet. These values are
greater than the spillway capacity (1750 cfs) and the reservoir
flood storage volume (84 acre—feet). Therefore , the spillway is
not capable of passing the PMF flow without overtopping. Further
analysis, according to the procedure , indica ted tha t the spiliway
can pass a maximum flow of approximately 14 percent of the PMF
without overtopping. In the event of full PMF, the depth of over—
topping over the entire darn was determined to be approximately
2.6 feet.

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

d. Overtopping Potential. As stated above , the dam will be
overtopped during a flood whose magnitude exceeds 14 percent PNF.
However , because it is a masonry darn , overtopp ing is no t considered
to signif icant ly  a f f e c t  the overall s tab i l i ty  of the dam .

e. Spiliway Adequacy . Based on the observations stated above ,
flood discharge capacity of the dam is considered to be adequate.

10
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SECTION 6
STRU CTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. As discussed in Section 3, the field
observations did not reveal any signs of distress that would signifi-
cantly affect the stability of the dam and none were reported in the
past.

b. Desi gn and Construction Data. It appears that the original
design incorporated stability analyses for the dam. Visual observa-
tions and past inspection reports indicate that the structure was
constructed with reasonable care.

As a part of this inspection, the stability of the dam was reevalu—
• ated by an independent preliminary analysis. The preliminary

stability analysis indicated that the factor of safety against
overturning is 1.5 when pooi level is at the crest level of the dam
and 1.3 when the darn is overtopped by 2.6 feet. Sliding shear
stresses for the two loading conditions were determined to be 19
and 22 psi , respectively . The sliding shear stresses are within
the range of allowable shear strength of sandstones typ ical to the
area on which the darn is reported to be founded . This analysis
indicates that the dam is stable, concurring with the results of
an analysis noted in the 1914 inspection report.

c. Qperating Records. The structural stability of the dam
is not considered to be affected by the operational features of the
dam.

d. Post—Construction Changes. There have been no reported
modifications to the original design that would affect the structural
stability of the structure.

11 

- -



I

SECTION 7
ASSESSM ENT AND RECOMMENDATIONS/REMEDIAL MEASURE S

7.1 Dam Assessment

F a. Safety. The visual observations and review of available
information indicate that Lloydell Dam is in good cond ition. It
appears that the structure was built and has been maintained with
reasonable care with the means available at the time of construction.
The capacity of the spillway was found to be inadequate (16 percent
PMF ) relative to the spillway capacity criteria established by the
Corps of Engineers. However, because an overtopping would not cause
failure of the darn, flood discharge capacity of the darn was
considered to be adequate.

b. Adequacy of Information. Although the available design
information is very limited , a reasonable assessment of the dam can
be made on visual observations , reports of past observations , and
previous experience of the inspectors.

c. Urgency. It is considered that the recommendations
suggested below be implemented on a continuing basis.

d. Necessity for Further Investigation. The condition of the
dam does not require more detailed investigation at this time .

7.2  Recommendations/Remedial Measures

1. Since the dam may overtop during unusually
high runoff , it is recommended that during
such periods the owner should provide
around—the—clock surveillance for early
detection of problems , such as erosion of
the abutments. It is also recommended the
owner should take necessary measures to
improve the accessibility of the site during
high flow conditions.

2. It is recommended that as soon as practicable
appropriate repairs be undertaken to correct
the joint mortar spalling and seepage condi-
tion on the face of the dam . Also, trees and
brush should be removed from the face of the
dam.

3. It is recommended that brush and trees in the
toe area should be cleared over a distance of
approximately 50 feet from the toe to permit
adequate future inspection of the toe area.

12
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4. It is recommended that the owner should
develop a formal warning system to alert
the downstream residents in the event of
emergencies.

5. It is recommended that the owner be advised
that the dam and appurtenant structures should
be inspected regularly by the dam tender and
any unusual condition should be reported to
the appropriate authorities .

13 
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NAME OF DAM ~L.O ~rD~ L.L. 1)4 fr4

ID# N.b—S: ~~X) I)E2: - -

CHECKLIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : ,~~~~~~~itL~ 
( S.C’ SQ- Ii.1IL ~~~ a)

ELEVATI ON ; TOP NORMAL POOL AND STORAGE CAPACITY: ~~~~ SS A c-tE —~~~j~~E1)

ELEVATION ; TOP FLOOD CONTROL P OOL AND STORAGE CAPACITY : ~~~A M L  A .~ ~~~~~~~
ELEVATION; MAXIMUM DESIGN POOL: Z3& ~~~ -~~~ --~tL ’  ~- —~~~~~~~ -~~- ~~~~~~~~~

ELEVATION ; TOP DAN : ~~~~~~~ ~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~

CREST :
a Elevation 2C~~~~~€ c--r

b. Type ~~~~ _____

c. Width 7 ~~~~~~
d. Length ‘~7c~::~ ~~~~~~~~~

e. Locatio n Spillover ~~o \Jl9i p~W’( Ic~~N T I  A~~~~ L~~~ ~~~ ~~~~~~~~~~~~
f .  Number and Type of Gates t S~ I)N1E

OUTLET WORKS:
a. Type Z 4 — I f ~~C k-4 (j a L~~~ ~3iss~ ~ SL~~~J OP-F ~~~~~~~~~~~

b . Location ~~~~
-
~~~~~~ +-~~~~ o~

c. Entrance Inverts 2340 r\~~

d. Exit Inverts 2’3iS~~5 c~ (~~~~~~~I 4 A r t ~~~)

e. Emergency Draindown Facilities Z4--:r’~IC55
4 ~3i.-OV’~~OcT P P ~-

HYDROMETEOROLOGICAL GAGES :

a. Type N~D N C

b. Location 0P’~~
c. Re cords t—~or -~~

MAX IMUM NONDAMACING DISCHARGE: ____________________________________

Page l of 1
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LIST OF PHOTOGRAPHS
LLOYDELL DAN

NDS I.D. NO. 500
MAY 18, 1978

PHOTOGRAPH NO. DESCRIPTION

1 Dam crest.

2 Downstream slope.

3 Right abutment.

4 Spillway, plunge pooi, and spillway
discharge channel.

5 Cracks in capping stone ( l e f t  of spillwav) .

6 Seepage through joints on downstream slope.

7 Seepage at right abutment .

8 Distribution pond located 2 miles downstream .

9 Bridge No. 1.

10 Brid ge No.  2.
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APPENDIX E
REGIONAL GEOLOGY

The dam is located on the northwest limb of the northeast—trending
Nittany Anticline . The eroded limbs of this anticline form the
Allegheny Front , the boundary between the Valley and Rid ge physio—
graphic province and the Appalachian Plateau physiographic province.
The bedrock under the dam and reservoir is composed of the
Mississippian Pocono Group, primarily gray sandstone . The rock
strata dip to the northwest into the Wilmore Syncline. These rocks
are st ra t igraphically below the “coal measure” strata of the
Pennsylvanian System and contain no inineable coals. Therefore ,
there is no danger of the dam having been undermined .
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