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£ | STATE LOCATED: Pennsylvania
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ASSESSMENT: +Based on the'evaluation of the conditions as theyv existed
on the dates of inspectionjand as revealed by visual cbservations,
the condition of Lloydell Dem is assessed to be geeod.

The spillway does not have the recommended capacity to pass the
probable maximum flood without overtopping. However, the dam is a
masonry structure, and overtopping by the probable maximum flood
would not significantly affect the stability of the dam. Therefore,
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.

“E It is recommended that the owner should develop a formal warning
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 accessibility of the site during high

3 flows.
| Lawrence D. Andersen, P.E.
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PHASE I
NATIONAL DAM INSPECTION PROGRAM
LLOYDELL DAM
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 T he

/

a. Dam and Appurtenances. Thekdam 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 spillway 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 dam, the South Fork of Little Conemaugh 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 dam would also cause considerable loss of life and
property damage along the course of the South Fork of Little
Conemaugh 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
spillway level, Elevation 2386 (USGS Datum), leaving two feet of
freeboard to the top of the dam at Elevation 2388. All inflow
occurring when the reservoir level is at the spillway crest or above
is discharged over the uncontrolied spillway. The supply water is
taken from the 16-inch supply line.

1.3 Pertinent Data

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

b. Discharge at Dam Site (cfs)

Maximum known flood at dam 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 spillway capacity at maximum pool elevation - N/A

Ungated spillway capacity at maximum pool elevation -
1755

Total spillway capacity at maximum pool elevation - 1755

c. Elevation (USGS Datum) (feet)

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 line of dam - 2346+

Maximum tailwater - Unknown -




a

Reservoir (feet)

Length of maximum pool - 3000
Length of recreation pool - N/A
Length of flood control pool - N/A

Storage (acre-feet)

Recreation pool (normal pool) - 635
Flood control pool - N/A

Design surcharge - 84

Top of dam - 719

Reservoir Surface (acres)

Top of dam - 42+
Maximum pool - N/A

Flood control pool - N/A
Recreation pool - N/A
Spillway crest - 42

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

Cutoff - N/A

Grout curtain - Unknown

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

Spillway

Type - Overflow section of dam
Length of weir - 200 feet

Crest elevation - 2386 feet

Gates - None

Upstream channel - Lake

Downstream channel - Natural stream




SECTION 2
ENGINEERING DATA

2.1 Design

a. Data Available

(1) Hydrologv 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 spillway.

(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 dam. 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 dam was founded on rock. A state
inspection report entitled, Report Upon the Lloydell Dam, dated
October 22, 1914, describes the foundation condition of the dam 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 dam site is horizontal strata composed mainly of
sandstone and shale, with traces of coal. The dam as cormistructed 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.

B Y v




c. Design Data

(1) Hydrology and Hydraulics. The 1914 inspection report
states that the spillway of the dam 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 dam 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 dam, 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) Appurtenant Structures. 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 dam
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
this dam. As designed, the dam serves as a water supply reservoir.
The supply water from the reservoir discharges through a 1l6-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'" pipe is also controlled 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. Availability. A very limited amount of engineering data
for the dam is available in PennDER files.

b. Adequacy

(1) Hydrology and Hvdraulics. Available engineering data are
not adequate to assess the structure. Only the design capacity of
the spillway is reported. :




(2) Dam. 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 structure against
overturning with and without hy. ostatic uplift pressure. Although
the reported analysis procedure appears to be satisfactory in general,
the calculations were not available for review.

(3) Appurtenant Structures. The flow from the "blow-off" and
supply lines through the dam are controlled by valves located at the
downstream side of the dam. Therefore, these pipes are always under
pressure through the dam. However. this design feature is not
considered to be a deficiency for masonry or concrete dams.

c. Operating Records. To the best knowledge of the water
company personnel, no operating difficulties have been encountered
in the recent past. A state inspection report dated May 14, 1936,
states that during the flood in March 1936, the maximum depth of
flow over the spillway was 1.17 feet. Although not observed or
reported, it appears that the 1977 flow over the spillway may have
been higher than the flow in 1936, comparing the intensity of both
storms.

d. Post-Construction Changes. There have been no reported
significant modifications to the original dam 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 dam is considered to be adequate.
Therefore, based on the recommended criteria for evaluation of
seismic stability of dams, the structure is assumed to present no
hazard from earthquake.




SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on-site inspection of Lloydell Dam consisted
of:

1. Visual inspection of the retaining structure,
abutments, and toe.

2. Visual examination of the spillway and its
components, the downstream end of the outlet
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 specific observations are illustrated in Plate 4 and in the
photographs in Appendix C.

b. Dam. The general inspection of the retaining structure
consisted of searching for indications of structural distress, such
as cracks, and deterioration of rock surfaces, seepage areas, and
observing general maintenance conditions and other surficial features.

1. The entire downstream face of the dam was
found to be wet. Approximately five con-
centrated seeps were observed through the
dam over a distance of approximately 125
feet on the left of the spillway. The
discharge from the seeps was estimated to be
in the range of 2 to 5 gallons per minute
(gpm) .

2. Over a distance of approximately 100 feet on
the left side of the spillway, the joint
mortar on the facing stones was found to be
spalled and grass and small trees were
growing on the joints.

3. Four coping stones adjacent to the left side
of the spillway were cracked and appeared to
be loose.




4, A major spring discharging approximately 50
gpm was found on the left abutment approxi-
mately 300 feet downstream from the dam at
an elevation approximately 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 1imit flow. No signs of apparent
distress or erosion were observed.

d. Reservoir Area. The watershed is predominantly covered with
woodlands and infiltration capacity is estimated to be good. There
appeared to be no major land clearing activities or other operations
that would significantly 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 dam 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 condition of the dam 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 dam is also required to permit
adequate continued inspection of the toe area.




SECTICN 4
OPERATIONAL FEATURES

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 dam which may affect the
safety of the dam is the outlet pipe valve, in case it is required to
lower the reservoir.

The clearing of debris from the spillway and removal of the brush
from the downstream face and toe area as it is required and continued
inspection of the facilities by the dam tender are the principal
maintenance operations which would affect safety.

4.2 Maintenance of the Dam. The overall maintenance conditions of
the dam 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
inspection, the "blow-off'" pipe was operated by water company
personnel and was observed to be functional.

4.4 Warning System in Effect. There is no formal flood warning
system in effect. The dam tender resides in Johnstown, approximately
15 miles from the dam site. Water company personnel reported that
the dam tender visits the dam daily. However, the dam 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 locationms.




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 Dam has a watershed area of 8.0
square miles and impounds a reservoir with a surface area of 41 acres.
A 200-foot-wide spillwayv flowing over the dam 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 capacity of approximately 1750 cfs with no freeboard.

b. Experience Data. As previously stated, Lloydell Dam is
classified to be an "intermediate'" size dam in the "high" hazard
category. Under the recommended criteria for evaluating emergency
spillway discharge capacity, such impoundments are required to pass
the probable maximum flood (PMF).

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 determined
that the PMF inflow hydrograph would have a peak of 12,800 cfs and
a total volume of approximately 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, indicated that the spillway
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 dam 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 PMF.
However, because it is a masonry dam, overtopping is not considered
to significantly affect the overall stability of the dam.

e. Spillway 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
STRUCTURAL 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. Design 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 pool level is at the crest level of the dam
and 1.3 when the dam 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 typical to the
area on which the dam 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. Operating 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.

Ll




SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety. The visual observations and review of available
information indicate that Lloydell Dam is in good condition. 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 dam, flood discharge capacity of the dam was
considered to be adequate.

b. Adequacv 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 LOYDE(LL DAM

ID# NDS:S0> DER: /-3

CHECKLIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Noobt b ( 8.0 SQ. MILES)
ELEVATION; TOP NORMAL POOL AND STORAGE CAPACITY: &3S ACBE —FEET)
ELEVATION; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY: DAME AS AGSVE
ELEVATION; MAXIMUM DESIGN POOL: Z2&C AS DESGNED | USGE LATUM
ELEVATION; TOP DAM: 2385 25 DxS&NEC) Lsas PracMm

CREST ¢

a. Elevation Z2ReLE T

b. Type LT STonNe
c. Width 7 FPEET
d. Length 9902 fce-

e. Location Spillover Wwo VISUAUY IDENTIF|IABRLE Low SECTIONS
f. Number and Type of Gates wonNE

OUTLET WORKS:
a. Type Za-IACH ChsT oW TUOW-OFF ®PE.

b. Location 2 &+7T OF oPilLLwWkY
c. Entrance Inverts 2340 1
d. Exit Inverts 23325 ¥ (ESTIMATED)

e. Emergency Draindown Facilities 24 -imnch BLOW-OFY PiFe
HYDROMETEOROLOGICAL GAGES:

a. Type NONLE

b. Location NONTE

c. Records NONE .,
MAXIMUM NONDAMAGING DISCHARGE:

Page 1 of 1

e e e s o




APPENDIX C
PHOTOGRAPHS




LIST OF PHOTOGRAPHS
LLOYDELL DAM
NDS I.D. NO. 500

MAY 18, 1978
PHOTOGRAPH NO. DESCRIPTION
1 Dam crest.
2 Downstream slope.
3 Right abutment.
4 Spillway, plunge pool, and spillway
discharge channel.
5 Cracks in capping stone (left of spillway).
6 Seepage through joints on downstream slope.
7 Seepage at right abutment.
8 Distribution pond located 2 miles downstream.
9 Bridge No. 1.

10 Bridge No. 2.

g e s i s i M i oot i - ; g




Photograpt !

Dovwnat rooan




-
P
rhs
¥,
Lol
Ple <
. o
'..

\F'E
.(.

Pi
s
10
=
L
)
1y
]










.

>

R
S

SRS

Distribut ion

N7
| T2 VA &

Photagraapn

1A,

ahdode:




TN SR

Photograph Ne. 9

Bridge No. 1.

Photograph No. 1(

"‘)l'l(f;’(' NOw 2

|
|
|
|




e e R T e s

APPENDIX D
CALCULATIONS




IDSNIPIODILADNILA

CONSULTING ENGINEERS INC O
By_WIC  pate ©-20-78 gypject _LLo YDEY Day NTS .o Sheet No ' of =
Chkd. By_££ Date€-22-78 \'L“?_DQ°¥°C3\4 L Hyppaucic Proj No %114 -2

[PYSVR Loydsis DAM  NDS- 50O
WATERSHED Alza ; AF & S& M

INFLow Hyouewu BASIN — OMIo REe BACIN |, Soutd FORK OF  THZ
LiTTLe: CONEMAUGH RNER N ADAMS Jorsnsu
Camer A CounTy, PA

TTALTHMz =T=4 ¢ IHoues
I R rHar T
Povarr by

H"F ek Flw g = ‘éfbc'{: . BAUIMote

iODISTRILY
<

a - o 1
»\-?Atl‘y:;

Velume of wrew) :
Vi = 2T 3 v& x T3320 204t

2le

= 237—72 Al - r7

CauaL T 54—-(;‘/44 Heur AKuOFE , o b A
Ues 2¢ fuNGE Becale ¢, §
Vaes GX(8)s:8Y 9 = 11155 Ac 7t sav 11000

-ézlu H ___ulﬂ X 43500 - 2' HC:'(

‘(3\ 1ER) ()2ded)
K iorasa AVAILARLE

<

"

i !

g :

2 m
=

— TiME

e : ~
4., = 2[ Hour l L Q= 1150 ¢4
T = 44 HouK - '




ID2ANPIDILADNILAN

CONSULTING ENGINEERS. INC O
By_WTC  Date =227 gypject LLD;ID’-—i et Npsov Sheet No. = of .2
Chkd. By_&DateﬁﬁfL&_ﬂ.\{_ﬂM&@«} 2 Hysrauvc Proj No 1£-1'$-/2

_,—/“_‘\L)r*
DAME: oy — LN
L JA AT > Ve 1
ity crpRcrt e s =y
/’ V | ‘: ,V 'Z SP [y
T\,p‘_' (WEIR. As SHow) 7 / ks = Hg.,._/uu] ;
>
/

L= 22" ueapaz/

= \154415 Decsen~ Lovhe
A"‘M\WI THE  WHOLE DAM (k217 s Lre A ek

-

- ,f
TOAL Gy = (24 Yae)(hed “43.0)(560)(h)
S eyl 4 Ba

RESERVO 'R, STORAGE Velunas

V& &2 AR (logHal pooL) X 2x

= B¢ a-X
oy Vg = 42 X(Z-H)) ac-H

Q&&E RESERVOIR Capauty To pass PMF

: MAX Spidudarf \ / L
T

-~ B o
(‘ 12860 )(”""’)
FSVY LT 5o pgFit
THE CeEST Witk BL  oJERTOPPeD

1]




IDZARPIDILADNILN O

CONSULTING ENGINEERS INC

By Wi Date _&-20-7€ Sybject LL9¥DELL Dat4 NDS S Sheet No _~_ of _=
Chkd. By EE Date €-22-7€ Hypeoloay Suypemurig Proj. No [Z-1'$-1Z

Determine  Whtee DEpTH h of 26 RUNCFF ook ber DAM (57

20 (h2)'4 Usop'T, #2/pt2) |
(28~ [1leo

;1: 2.63 FJ
R = 12790 &5

PERCENT oF PME (26 BUNOET, WiThouT OVEL ToPPiNG

= gEET T T J» 100 = l4a fa

Y12, 800 V1, 100 !




IDZAPPIOILADNILA

CONSULTING ENGINEERS.INC

By ESA __Date£-2-78 Subject STALILITy ANALY SIS Sheet No /__of _&
Chkd ByZf Dates-=S-78 Llicypect DA Proj. No 72 fis = 1% _

0.5cm. X 0.5cm.

STREILITY wWITh RESPECT Te CVEKTURNING

— (NuimﬂL Pch)

9)

-
NeRr R L 2
FPeo L ?“ |
T
F= [1é kips = a3 l;)‘
—
.1 T 11 R T _/7‘ / /
20.3 L ‘l (Assure
] < s
o B
o
AsSumE
-7/3 eF HybkosTRTIC
PRESSURE
FKESSWRE AT WPSTREAmM Embd = I A
2 é2.4%x €1 = 38c& PSF
= 2 RKSF

TeTHL FeRCE = —5 Czseg)&él ;

F = /16 kKiPS FoR n | FecT SECTION




PR

IDZANPIOILADNILA

CONSULTING ENGINEERS . INC

By ES#4

- e i ) C
Date £-2-72 Subject TAEILITY

e

ANALY SIS Sheet No %___of

T

Chkd. By

Dateo-S-78 Leypell Dam

T HE W FPLIFT [FAESSwRE

THE Lam VAKIES FRem

HERD AT THE WPLIRERM

THE DeowmMSTKERM END

AT TuE

Proj No 25 -t/4 - 1%

0.5cm X 0.5cm

LEFARSE F

Y3

HYDRoSTARTIC

ZERC KT

c

UFLIFT PEESSUbE @ HEEL =% rien6 (- IS38 PiF
L FLefT ’ I TEE = D

FoRCE = oL (8f38
= C )
STF,B,LJTV toITH KESPECT To

FACTor oF ‘;aHFET\/ PG R I ANIT ¢

¥

RESISTInG Mrr ENT AEZ

CVEKTUKNING

KESISTING PicriEnTS

K‘/z (35)‘5‘_5-)‘. ISo

+
[63‘7x-/sc] X 3®.S

ONERTsEN MG MemEnT ..

&, -
e

Yi
MeMENT Qg

X 44 2

e
L3 k) PL f
\

CVERTURNIN G

le

ERT i bN N

pon

—~—

i T’nz; "

/16 x 2p-3 = 2388 K<FT
*
53 *Qs - /4% 4 k-Fr
S839 k-fFT
= ¢ = { ’
FS S ‘ - -3 /.5
3&39 K/
FOuUNDATIoN SHEAK STRESS = /14 = =0-ct9 ://‘7"' )
4o x4y

-




IDIAIPPIODILLADNILA

By S5+~

Date£-2-7% Subject ZTALILITY Ancilysrs Sheet No 3 of _&
Chkd. ByX: Date=-t 73 :

&L e ELL D8y

Proj No Zi-‘iet - 1%
0.5cm X 0.5cm

FounprTioas mEos o £

(Louare KE>ultTrwuT

-"‘F.».,fu.' ] ] = | =
TEcransiE | 4! 2.5 ' SG43.-S
Taiuugr £ 1718.8 187 17:&841-6
£4:/359 Jiiﬁ T {5 T25g '
X Az 23%A % =

/35- B | F ker?
" X
TEw & liemeEnNT wE T K
v t
= M =t !
Au‘L— %2 = po W28 = Ex 2T+ 5214 =
{
/ﬁ“ = ey - 53 s £SF &IPS
\“‘: /
RaX o 3368 + Q31 + 358 - 748 = 4425
<
x = 44325 - 24.3
'Sy

e KESWIlTANT IS euTSIDE Mi1DOLE THIED

e = QA9-3-4&l-0 & ¥.3
2 s 29 e -[ " =
MR x < 6L | + z ) = 7 9 Fre
2 e

CONSULTING ENGINEERS . INC O




LR e S

s

IDAIPPIPOILADNY LA O

CONSULTING ENGINEERS INC

Date £-3-7 & Subject STAL1L1Ty Awely SIS Sheet No &4 __of _&
Litoybeee Dan Proj. No7i-lie -ty

0.5cm. X 0.5cm

By EsA
Chkd. By %< _Date -2 -72

STABILITY wiTH KRESFECT Te evERTeFtiInG

’

— Qe FVELETLFiING DuE To PMF

HKe e
max.wl . _,L, Al :
bue To Z-€ 162 FSF
FrmE b o ! P Q.Enbl 4
or
\ | = ]&£Q FSE
| [ L
s : & L E3nbay
T | \
# | \»‘ = 2931 FSF
N
- . \
o | N
et Ao
N EY ST l \
X | ! X
; ! \ | | \\ SAQS-"\g‘b)
<+ L ) l .
Y3731 p-| K ol
164 FSF
AssumE 43
Full HYbROSTAYIC
PEESSKRE

TelhL FcoECE -’J—/an,“;j* €3x 162 = /34 KIFS
o

C

LocATE CEMRep o6 FRESSUKE biaéskmrm

Cormife wE T A T | A {
KECcTHNELE 102 ¢cé PR 3Liy4 99
TeiAan LE /23826 L:l c Tecc 346
X = SESToe————
! f g >
l lf.glufpsg' ].'5 ::‘7-/53§|

¥ o LalLEE]




| ID2\IPIOILADNILA

CONSULTING ENGINEERS INC

By £ <4 Date~-:-7°% Subject _STHELI Ty oNbHLy IS
Chkd Byt Date 2-S5-12 _ Lleypcit  pac

UPLIFT FPKISSLKE = Q/; (0573) = Q7AR FSE
Terne
STHE Ty b iTH KESFECT Te O VERTuRNIN &

KE<SIsTiInG Pler € NTS = S T6r &m=ET

TVERTHENINEG 4vonig T

on

134 »21.¢ = Q984 =-*¢T

+

F S§7 x 28 ;/5‘?6K>F7
. 4S| ] K-ET

i- Fe 574t . [1ag 567

“asy

Feunbrrion SHEKK STIRESS

! Foeunpnrion <HEpk sTkEss = F,
3 0 r’
= i4B. s o.0RE Kfin 2

G- 2ANIGYy

—

0.5cm X 0.5cm

Fekcrl - t(’ﬂ?ns,*qz=57 K1PS




IDAIPIODILADNILA

CONSULTING ENGINEERS INC

Sheet No £ _of £

By £5H  Dateé:3-7% Subject 7HELiTy ArmeytiS

Proj No 72- 4= 1 ¢

Chkd. By *Z _Date 2:5-7% Hoybe it LA m

PICMENT AQAEcuT K

&

TH kING

g3+t 258!

RESultTNANT on EASE

33.6'

Ferem FronT

e
33-6-~-21

(1 -

[ +

147

2
3.50(

= 3so0( 1 -180)

/o

0.5cm. X 0.5cm

- 778

IS doc¢nTE O

Lo}

X *

/86

:L":?z-"g'@

(S

é
)
8O




R

APPENDIX E
REGIONAL GEOLOGY




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 Ridge 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 stratigraphically below the "coal measure'" strata of the
Pennsylvanian System and contain no mineable coals. Therefore,
there is no danger of the dam having been undermined.




