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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM
SHAWNEE DAM
NDI I.D. NO. 832
DER I.D. NO. 5-70

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

a. Dam and Appurtenances. The Shawnee Dam consists of an earth
embankment approximately 900 feet long with a maximum height of 56 feet
from the downstream toe and a crest width of 14 feet. The flood dis-
charge facility for the dam consists of a siphon primary spillway
located near the right abutment (looking downstream) and an emergency
spillway on the left abutment. The primary spillway of the reservoir
consists of two siphons located on an intake structure which discharges
into a 10-foot by 6-foot box culvert through the embankment. The box
culvert terminates at a stilling basin at the downstream toe of the dam.
The crests of the siphons are located at a level 25 feet below the dam
crest. The emergency spillway of the dam consists of a semicircular
concrete ogee section approximately 365 feet long located at a level
7.5 feet below the dam crest. The emergency spillway discharges into
an earth channel 196 feet wide. The side of the spillway discharge
channel closest to the embankment is protected by a concrete wall which
extends approximately 350 feet downstream from the spillway control
section. The outlet works for the dam consist of two manually operated

"sluice gates located at the intake structure which would also discharge

to the box culvert through the embankment. The sluice gate entrances
are equipped with trash racks and provisions were made to install stop
logs. The two sluice gates constitute the emergency drawdown facility
for the dam.

b. Location. Shawnee Dam is located in Shawnee State Park six
miles west of Bedford in Napier Township, Bedford County, Pennsylvania
(Plate 1).
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o Downstream from the dam, Shawnee Branch flows south approximately one

-’ mile where it passes under the Pennsylvania Turnpike and joins the
Raystown Branch of the Juniata River. The community of Manns Choice,
three miles from the dam along the Raystown Branch of the Juniata River,
is the first community downstream from the dam. Bedford is 10 miles
downstream from Shawnee Dam. It is estimated that failure of the dam
would cause large loss of life and property damage in Manns Choice,
residential areas along the valley of the Raystown Branch of the
Juniata River, and in Bedford.

¢. Size Classification. Intermediate (based on 56-foot height).

d. Hazard Classification. High.

e. Ownership. Commonwealth of Pennsylvania (address: Mr. James
Boswell, Chief of Operations, Pennsylvania Department of Environmental
Resources, P.0. Box 2063, Harrisburg, Pennsylvania 17120).

g f. Purpose of Dam. Flood control and recreation.

8. Design and Construction History. The dam was designed by The
: Chester Engineers of Pittsburgh, Pennsylvania in 1949. The dam was
I constructed by Latrobe Construction Company of Latrobe, Pennsylvania,
with completion in June 1950.

h. Normal Operating Procedure. Under normal flow conditions, the
Teservoir is maintained within one foot of the normal pool level at
Elevation 1170 by self-activated primary spillway siphons. During low
flow conditions when the pool level is below the primary spillway crest,
the sluice gates are partially opened to maintain flow downstream.

J 1.3 Pertinent Data

F ; a. Drainage Area - 37.5 square miles

b. Discharge at Dam Site (cfs)

] Maximum known flood at dam site - 980 (estimated outflow,

' capacity of siphon spillway)

Outlet conduit at maximum pool - Unknown

; Gated spillway capacity at maximum pool - N/A

Ungated spillway capacity at maximum pool - Primary spillway:
1070; emergency spillway: 27,700 '

Total spillway capacity at maximum pool - 28,800

c. Elevation (USGS Datum) (feet)

Top of dam - 1195
Maximum pool - 1187.5 (emergency spillway crest)
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Normal pool - 1170 (crest of primary spillway)
Upstream invert outlet works - 1140.6

Downstream invert outlet works - 1139.3

Streambed at center line of dam - 1138 (estimated)

Reservoir Length (feet)

Normal pool level - 10,000 at Elevation 1170
Maximum pool level - 17,000

Storage (acre-feet)

Normal pool level - 3750
Maximum pool level - 25,250

Reservoir Surface (acres)

Normal pool - 450
Maximum pool - 1330 (E1. 1187.5)

Dam

Type - Earthfill

Length - 900 feet

Height - 56 feet

Top width - 14 feet

Side slopes - Downstream: 2.5H:1V; upstream: 3H:1V
Zoning - Yes

Impervious core - Yes

Cutoff - Cutoff trench to top of rock

Grout Curtain - Yes

Regulating Outlets

Type - Two 3-foot by 5-foot sluice gates discharging into a
6-foot by 10-foot box culvert

Length - 200+ feet

Closure - Sluice gates (upstream)

Access - From downstream end

i
Spillway Primary Emergency ;
Type - Siphon Ogee i
Length - N/A 365 feet ]
Crest elevation - 1170 1187.5 '
Upstream channel - Lake Earth approach
channel :
Downstream channel - 6'x10' box Earth discharge
culvert channel !
3
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! SECTION 2
o ENGINEERING DATA
2.1 Design

a. Data Available

(1) Hydrology and Hydraulics. Available hydrology and hydraulic
information is summarized in the two engineer's reports: (1) Report
and Study on Design of Dam and Lake for Flood Control and Recreation,
October 1948, by The Chester Engineers, Inc., and (2) Hydrologic
Calculations of the Outlet Siphon and Culvert, Shawnee Branch Project,
February 1949, by The Chester Engineers, Inc.

(2) Embankment. Available information includes a complete set of
design drawings, boring logs, construction progress reports, and various
correspondence. The construction specifications prepared by The Chester

- Engineers were also available.

(3) Appurtenant Structures. Available information includes the
design drawings.

b. Design Features

(1) Embankment

a. As designed, the dam is a zoned embankment
consisting of an impervious central zone
extending to top of rock through a cutoff
trench, an upstream random fill, and a pervious
zone forming the downstream slope of the dam
(Plate 2). These materials were designated as
Class A, B, and C materials, respectively. In
the specifications these materials were
described as follows: Class A - 50 percent
clay and 50 percent soft shale; Class B ~ not
less than 30 percent clay and the remainder
shale; Class C - any material which is not
classified as Class A or B. The specifications
further stated that if the shale material to
be used for the embankment were in large pieces
it was to be broken up by suitable machinery
and thoroughly mixed with a proper amount of
clay before compaction. The design incorpo-
rated a concrete cutoff wall located at the
base of the cutoff trench for seepage control.
The above-referenced engineer's reports did not
include information on the embankment design.
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b. The embankment was designed to have a 2.5:1
(horizontal to vertical) slope on the downstream
face and a 3:1 slope on the upstream face. The
upstream face of the dam is protected by con-
crete blocks placed on a six-inch layer of
gravel. This paving extends from Elevation
1167.5 to Elevation 1187.5.

c. As shown in Plate 2, at least nine borings were
drilled for the subsurface investigation. As
illustrated in Plate 2, the typical subsurface
profile consisted of approximately 10 feet of
overburden underlain by shale.

d. An as-built sketch indicates that the founda-
tion rock was grouted through holes drilled at
five-foot centers extending to a depth of 50
feet at the valley floor and 20 feet on the
abutments. The grouting was also extended
along the axis of the emergency spillway to a
depth of 65 feet below the weir level.

e. Soils testing for the embankment materials
consisted of classification tests, modified
Proctor compaction tests, and direct consoli-
dated quick shear tests, and was directed by
Professor B. K. Hough from Cornell University.
The results of these tests were not available
for review.

c. Appurtenant Structures. The appurtenant structures for the
dam consist of a siphon type primary spillway, emergency spillway, and
outlet gates. The siphon primary spillway and outlet gates are
located at the intake structure near the upstream toe of the dam. The
spillway ana outlet works discharge into a six-foot by ten-foot box
culvert through the embankment near the right abutment (Plate 3). The
emergency spillway, on the left abutment, is a 365-foot-long ogee
section with its crest at Elevation 1187.5, leaving 7-1/2 feet of
freeboard to the top of the dam. The ogee section is a circular arc in
plan view and discharges into a converging concrete apron which termi-

nates at the beginning of the earth spillway discharge channel (Plate 4).

The spillway discharge channel is 196 feet wide and 350 feet long
discharging into the valley approximately 150 feet downstream from the
toe of the dam. The embankment side of the spillway discharge channel
is protected against erosion by a concrete wall. Plate 5 illustrates
the details of the concrete intake structure which includes the two
siphons of the primary spillway and two low-level sluice gates. The
primary spillway siphons and the sluice gates discharge into a six-foot
by ten-foot reinforced concrete box culvert through the embankment
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which terminates at a stilling basin equipped with energy dissipator
blocks at the downstream toe of the dam (Plate 6). The crest of the
siphon spillways are located at Elevation 1170 and are designed to
maintain the pool level within one foot of the crest elevation. The
siphon spillways self-activate when the pool level rises to Elevation
1171, submerging the air vents of the siphons. The sluice gates are
manually operated.

d. Design Data

(1) Hydrology aud Hydraulics. The 1949 engineer's report
indicates that the emergency spillway of the dam was designed based on
the two successive occurrences of the design flood while the primary
spillway was sized on the single occurrence of the design flood. The
design flood corresponded to 10.8 inches of runoff in six days with a
maximum daily runoff of 7.3 inches in the first day. The siphon
spillways were sized to pass the design flood without activating the
emergency spillway. The emergency spillway was designed to pass two
successive occurrences of the design flood without overtopping the
embankment.

(2) Embankment. The embankment design was apparently based on
the results of a subsurface investigation and soils testing. However,
the engineer's report does not include any geotechnical information
relative to the design of the embankment. Available information
indicates that Professor B. K. Hough from Cornell University was
retained by The Chester Engineers as a soils consultant. References
were found to indicate that soils testing included classification,
modified Proctor compaction tests, and direct shear tests. However, no
results were available for review.

(3) Appurtenant Structures. The available information includes
hydrologic design of the siphon spillways.

2.2 Construction. Construction of the dam was apparently conducted in
accordance with the drawings and specifications as prepared by The
Chester Engineers. The construction was supervised by The Chester
Engineers' field personnel. No reference was found to indicate that
any unusual problems were encountered during construction of the dam.

2.3 Operation. The lake is normally maintained within one foot of the
crest level of the self-activating primary spillway siphons. Only
under low-flow conditions, when the pool level is below the crest
elevation of the siphon spillways, are the sluice gates opened to
maintain flow downstream in the Shawnee Branch.

2.4 Other Investigations. In 1950, a settlement, or low area, was
observed on the upstream face of the dam beneath the access bridge to
the intake structure. The engineer's report entitled, Report on the
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Settlement of the Embankment of Shawnee Dam, dated November 9, 1950, by
The Chester Engineers, indicates that this settlement was the result of
the manner in which the embankment was constructed. A part of the
embankment behind the intake tower was originally omitted to permit the
construction of the tower and this area was filled to grade later. This
explanation suggests that the settlement was due to the inadequate
compaction of the backfill around the intake tower.

2.5 Evaluation

a. Availability. Available data were provided by PennDER and The
Chester Engineers.

b. Adequacy

(1) Hydrology and Hydraulics. The reported results of the
hydrology and hydraulics analysis are not considered to be adequate to
assess the conformity of the analysis to the current spillway design
criteria.

(2) Embankment. The available documents on the geotechnical
aspects of the design of Shawnee Dam are very limited and in general do
not provide quantitative values to aid the assessment of the design.
Although references were found indicating that a certain amount of
laboratory testing was conducted, the results of these tests were not
available for review. Similarly, no documents or references were found
to indicate whether any stability or seepage analyses were conducted.

(3) Appurtenant Structures. Review of the design drawings
indicates that as designed no significant design deficiencies exist
that should affect the overall performance of the appurtenant structures.

c. Operating Records. It was reported that operating records for
the dam consist of lake level readings. The records were not available
for review. The state park foreman reported that, to his knowledge,
the maximum pool level in the lake has never reached the emergency
spillway crest elevation (Elevation 1187.5).

d. Post-Construction Changes. It is reported that steel plates
were installed in the throats of the siphon spillway in 1972.

e. Seismic Stability. The dam is located in Seismic Zone 1, and

based on visual observations, the 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 presumed
to present no hazard from earthquakes.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

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

1. Visual inspection of the embankment, abutments,
and embankment toe.

2. Visual examination of siphon spillway discharge
conduit, emergency spillway, and other
anpurtenant features.

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

4. Evaluation of downstream hazard potential.

The specific observations are illustrated in Plate 7 and in the
photographs in Appendix C.

.b. Embankment. The general inspection of the embankment
consisted of searching for indications of structural distress, such as
cracks, subsidence, bulging, wet areas, seeps and boils, and observing
general maintenance conditions, vegetative cover, erosion, and other
surficial features.

In general, the condition of the dam is considered to be good. Only
one minor swampy area was observed in the emergency spillway discharge
channel. No flow was observed and it appeared that the probable source
was surface runoff.

c. Appurtenant Structures. The spillway structures, the primary
spillway intake structure, discharge conduit, plunge pool, and emergency
spillway were examined for deterioration or other signs of distress and
obstructions that would limit flow. In general, the structures were
found to be in good condition. The outlet pipe valve was operated by
the park personnel and was observed to be functional.

d. Reservoir Area. A map review indicates that the watershed is
predominantly covered with pasturelands and woodlands.

A review of the regional geology (Appendix E) indicates that the
shorelines are not likely to be susceptible to massive slides which
would affect the storage volume of the reservoir or cause overtopping
of the dam by displaced water.
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e. Downstream Channel. Downstream from the dam, the Shawnee
Branch flows south for about one mile where it passes under the
Pennsylvania Turnpike and joins the Raystown Branch of the Juniata
River. The community of Manns Choice with a population of 350 is the
first community located downstream from the dam along the Raystown
Branch of the Juniata River. The town of Bedford is 10 miles downstream
from the dam.

3.2 Evaluation. The condition of the dam is considered to be good.

No conditions were found that would require attention at this time.

The swampy area in the emergency spillway discharge channel appeared to
be caused by surface runoff. However, this condition should be
periodically observed to determine whether or not a seepage condition
is developing.

The operation of the outlet sluice gates was observed and found to be e
functional.




SECTION 4
OPERATIONAL FEATURES
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v 4.1 Procedure. State park personnel reported that during low flow
: conditions the sluice gates are opened to maintain the flow of the
Shawnee Branch of the Juniata River.

One operational feature of the dam which may affect safety is the
operational condition of the low-level outlet gates in the event the
reservoir must be lowered.

4.2 Maintenance of the Dam. The general maintenance of the dam is
considered to be satisfactory.

4.3 Maintenance of Operating Facilities. The field observations
indicated that the operating facilities are adequately maintained. The
low flow outlet sluice gates were operated and observed to be functional.

4.4 Warning System. No formal warning system exists for the dam. The
park superintendent, responsible for the operation of the dam, resides
in the park area. Telephone and radio communication facilities are
available at the park office.

4.5 Evaluation. The dam is satisfactorily maintained. No conditions
were observed that would require immediate attention at this time.




SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Shawnee Dam has a watershed of 37.5 square miles
and impounds a reservoir with a surface area of 450 acres at normal
pool level. A siphon type primary spillway and open channel emergency
spillway constitute the flood discharge facilities for the reservoir.
The combined capacity of the spillways was determined to be 28,800 cfs
with no freeboard.

E b. Experience Data. As previously stated, Shawnee 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 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 procedure, it was determined that the PMF
inflow hydrograph would have a peak of 56,250 cfs and a total volume

of 52,000 acre-feet. These values are greater than the maximum spillway
discharge capacity of 27,700 cfs and surcharge storage volume of

21,500 acre-feet, respectively. Further analysis according to the
procedure indicated that the emergency spillway can pass a maximum flow
of 90 percent PMF without overtopping, assuming the siphons are blocked.

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

d. Overtopping Potential. As stated above, the spillway can pass
90 percent of PMF without overtopping.

e. Spillway Adequacy. The spillway is classified to be
"inadequate" (90 percent PMF). However, it is not considered to be
"seriously inadequate" since the capacity exceeds 50 percent PMF.

11
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Embankment. As discussed in Section 3, the field observations
did not reveal any signs of distress that would significantly affect
the overall performance of the embankment and no unsatisfactory
conditions were reported in the past.

(2) Appurtenant Structures. Structural performance of the
appurtenant structures is considered to be satisfactory.

b. Design and Construction Data

(1) Embankment. The dam was apparently designed based on the
evaluation of subsurface conditions and the results of laboratory tests.
Although limited boring logs were available for review, no information
was found on the soils testing program. Similarly, no documents or
references were found to indicate whether any stability or seepage
analyses were conducted. References were found to indicate that
Professor B. K. Hough from Cornell University was retained by The
Chester Engineers, Inc., as the soils consultant, and the construction
of the dam was conducted under the supervision of The Chester Engineers'
field personnel.

Review of the available information indicates that the dam was
constructed with reasonable care and the design incorporated such basic
elements as zoning of the embankment, cutoff trench extending to top of
rock, and foundation grouting. However, it was found that the design
did not include a positive internal drainage system, such as a filter
blanket or chimney drains.

(2) Appurtenant Structures. Review of the design drawings !
indicates that there are no apparent structural deficiencies that would
significantly affect the performance of the appurtenant structures.

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

B e

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

12




SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations indicate that the Shawnee
Dam is in good condition. It appears that the dam was constructed with
reasonable care. Field observations did not reveal any signs of
distress and none were reported in the past.

The capacity of the spillway was found to be '"inadequate" (90 percent
PMF). However, it is not considered to be '"seriously inadequate"
because the spillway capacity is in excess of 50 percent PMF.

b. Adequacy of Information. The available information in
conjunction with visual observations and the previous experience of the
inspectors are considered to be sufficient to make a reasonable assess-
ment of the condition of the dam.

c. Urgency. The following recommendations should be implemented
on a continuing basis.

d. Necessity for Further Investigation. The condition of the dam
is not considered to require further investigation at this time.

7.2 Recommendations/Remedial Measures. It is recommended that:

1. The swampy area noted in the emergency spillway
discharge channel should be periodically
observed to document that a seepage condition
is not developing.

2. A formal warning should be developed to alert
downstream residents in the event of emergencies.

13
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@ @ ALTEANATE SPACINGS
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ALL CORNERS  NTERSECTIONS OF WALLS ( NTERSEICTIONS OF FLOORS OR FLUME SLABS
WiTa WALLS SHALL BAVE ARZANGEMENT OF STEEL >nOWN BLLOW:-

8°For ¥ T0% SARS.
S PIRA *D 4 BARS

3425 MUST BE LAPPED 40 * DIAM OF BAR AT
ALLSPLICES OR B mlb A4S MOWN.
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BARS MAY WAVE 90°
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OTHERWISE,

= INLY DEFORMED BARS SHALL BE USED.
~TME AMOUNT OF STEEL SHOWN SWALL BE DOUBLED TWRY (cusnuu.ou JOINTS ¢ FOR A
JISTANCE NOT LESS THAN 40w DIAM. OF BAR EITUER SIDE OF JOIN
A.. BARS WHERE JOINED SUALL BZ LAPPED 40~ DIAM. OF
SWE. BARS TRANSMITTING SHEAR ONLY SWA.L BE LAPPED 24 % DIAWM. OF BAR
A.. BARS SWAL BENT AROUND SPENINGS OR SUFFICIENT ADDIT.ONAL BARS
POV DED TO TAANSMIT STRESS.
ALL EXPOSED EDGES OF COMCRETE WALLS SHALL BE BEVELED ¥4 UNLLSS CTuLRWISE NOTED.
~WhIRE EQUIPMENT CR ACCESSORES SMBLOUDED IN CONCRE™E PRODUCE TuiN OR CONFINED
SELTIONS AS AT TWE WALL CORMEKS ADJACENT TO C.1 STOP PLANK GRCOVES, Tutse
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“KIYWAYS SaAL. BE PROVIDED AT ALL CONSTRUCTION JOINTS & N.£8S NOTED SWALL BE
A MIN MUN OF 24 DEEP & 'y SECTION WIDTH
DOWEL BAaY TO BE SAME SITE 4S5 CORRESPONDING ‘WAL BARS UNLESS NOTED.
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APPENDIX B :
CHECKLIST
ENGINEERING DATA, DESIGN,

CONSTRUCTION, OPERATION
PHASE 1
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