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This report is prepared under guidance contained in the Recomm ended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Department of the
Army, Off ice 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 visual
observations and review of available data. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
material testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation; however, the inspection is intended to
identify any need for such studies which should be performed by the
owner. (
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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 of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if ins ed under the normal operating 

- -
environment of the ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

It is important to note tha the condition of the dam depends on
numerous and constantly changing internal and external factors which are
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
spiliway design flood is based on the estimated “Probable Maximum Flood”
for the region (greatest reasonably possible storm runoff) , or fractions
thereof. The spiliway design flood provides a measure of relative
spillvay capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the
darn, its general condition and the downstream damage potential.

The assessment of the conditions and recommendations was made by the
consulting engineer in accordance with generally and currently accepted
engineering principles and practices.
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I
PHASE I REPORT

NATIONAL DAN INSPECTION PROGRAM

NAME OF DAN: Lake Sabula Dam
STATE LOCATED: Pennsylvania
COUNTY LOCATED: Clearf ield
STREAM: Sandy Lick Creek, secondary tributary of Allegheny River
DATE OF INSPECTION: April 4 and May 4, 1979

ASSESSMENT: Based on the evaluation of the existing conditions, the
condition of Lake Sabula Darn is considered to be fair.

Field observations indicate that the crest of the dam is irregular with
elevations ranging from 2.5 to 6.8 feet abovc the emergency spiliway
crest level. The upstream slope of the darn has no erosion protection
and due to wave action has partially eroded. The remaining portions of
the embankment, the spillway, and outlet works structures were found to
be in fair condition, revealing no signs of distress.

The spillway capacity was found to be less than the recommended spiliway
capacity range of 100—year to one—half PMF and is therefore classified
to be inadequate according to the recommended criteria.

It is recommended that the following recommendations be implemented
immediately or on a continuing basis:

1. The owner should immed iately initiate addi-
tional studies to more accurately ascertain
the spillvay capacity and the nature and
extent of improvements required to provide
adequate spillway capacity.

2. Adequate erosion protection, such as riprap,
should be provided on the upstream slope of
the dam.

3. Around—the—clock surveillance should be
provided during unusually heavy runoff and a
formal warning system should be developed to
alert the downstream residents in the event of
emergencies.
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4. The darn and appurtenan t structures should be
inspected regularly and necessary ma intenance
performed.

Lawrence D. Andersen, P.E.
Vice President

1 ~~~~~REG~STE~ED 0 June 25 , 1979
PROFESSIONAL ~‘ Date

Lawrence D. Ande rzen ~
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PHASE I REPORT
NATIONAL DAN INSPECTION PROGRAM

LAKE SABULA DAlI
NDI I.D. NO. PA—425
DER I.D. NO. 17—10

SECTION 1
PROJECT INFOR}IATION

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
darn constitutes a hazard to human ]4fe or property.

1.2 Description of Project ~~~~~
‘

a. Dam and Appurtenances. Lake Sabula Darn consists of an earth
embankment approximately 600 feet long with a maximum height of 22 feet
from the highest elevation on the crest of the darn measured to the
downstream invert of the outlet conduit. The crest width of the dam
varies between 20 and 26 feet. The flood discharge facilities fo~ the
dam consist of a primary spillway combined with the outlet works and an
open channel emergency spillway. Both the primary spillway and the
emergency spillway structures are located at the center of the embank-
ment . The primary spillway structures consist of an intake tower
located on the upstream side of the crest which drains through two 24—
inch cast—iron pipes into the reinforced concrete outlet conduit. The
upstream end of the intake tower is equipped with stop logs , which
permit adjusting the normal pool level of the reservoir. The emergency
spillway is located to the left of the primary spillway ‘(1~~1 i~ 4own~~_etremm)~a.and consists of a 20—foot—wide, 2—1/2—foot deep rectangular
concrete channel which discharges into the outlet works discharge
channel . The reservoir can be drained by the removal of stop logs from
the primary spillway intake structure.~~~~

~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~

b. Location. The dani Is located on Sandy Lick Creek in Sandy
Township , Clearfield County, Pennsylvania (Plate 1).

Immediately downstream from the dam , Sandy Lick Creek flows under the
Penn Central Railroad, then flows southwest, meandering through a 1000—
to 1500—foot wide valley, and flows under Interstate Route 80 approximately

• (
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2—1/2 miles downstream from the dam. DuBois, Pennsylvania, is located
approximately 4 miles downstream from the dam . The drainage area of
Sandy Lick Creek rap idly increases below the darn. There are two houses
approx imately one mile downstream from the darn within the potential
flood plain of Sandy Lick Creek. One of the houses is abandoned. It is
estimated that failure of the dam would cause property damage along
Sandy Lick Creek; however, since the flood plain is wide, significant
loss of life is not considered to be likely.

c. Size Classification. Small (based on 22—foot height and
approximately 500 acre—feet storage capacity) .

d. Hazard Classification. Significant (based on downstream
conditions).

e. Ownership. Sabula Outing Club (address: Mr. Harold Portzer,
Vice President, Sabula Outing Club, 500 DuBois Street, Dubois, Pennsylvania
15801).

f .  Purpose of Dam. Recreat ion .

g. Design and Construction History. According to a state report
dated September 1, 1915, the dam was built about 1870 by the Pennsylvania
Railroad Company.

h. Normal Operating Procedure. As indicated by the owner, the
normal operating procedure for Lake Sabula Darn consists of lowering the
reservoir below dock levels during the winter and raising the pool to
the emergency crest level during the summer. The lake level is adju~ted
by placing stop logs in the primary spillway intake structure. The
inflow occurring when the lake level is at or above the primary spillway
crest level is discharged through the primary and emergency spillways.

1.3 Pertinent Data. Elevations referred to in this and subsequent
sections of the report were calculated based on approximate field
measurements assuming the crest of the emergency spillway to be at
Elevation 1461, U.S. Geological Survey (USGS) datum, which is the pool
elevation shown on the USGS 7.5—minute Sabula quadrangle (photorevised
1971).

a. Drainage Area — 3.6 square miles

b. Discharge at Dam Site (cfs)

Maximum known flood at darn site Unknown
Outlet conduit at maximum pool Unknown
Gat ed spilivay cLpacity at maximum pool N/A
Ungated spiliway capacity at maximum pool 245
Total spillway capacity at max imum pool 245

2
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(
c. Elevation (USGS) Datum (feet)

Top of dam 1463.5 (measured
low spot); 1467.8
(measured high
spot)

Maximum pool 1463.5
Normal pool. 1461
Upstream invert outlet works Unknown (estimated

1451)
Downstream invert outlet works 1444±
Streamb ed at center line of dam 1444±
Maximum tailwater Unknown

d. Reservoir Length (feet)

Normal pool level 4000
Maximum pool level 4500 (estimated)

e. Storage (acre—feet)

Normal pool level 307±
Maximum pool level 500+

f. Reservoir Surface (acres)

Normal pool level 42
Maximum pool level

g. Dam

Type Earth
Length 600 feet
Height 22 feet
Top width 20 to 26 feet
Side slopes Downstream: 4H:lV

Upstream: lH :1V
Zoning Unknown
Impervious core Unknown
Cutoff Unknown
Grout ing Unknown

h. Regulating Outlet

Type 4-foot by 8—foot
reinforced concrete
conduit

Length 40 feet
Closure Stop logs upstream

• 
( Access Intake tower

Regulating facilities Stop logs

3
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(
i. Emergency Spillway

Type Rectangular
overflow section

Length 20 feet
(perpendicular to
flow direction)

Crest elevation 1461 feet
Upstream channel Lake
Downstream channel Rectangular

concrete discharge
c!annel

4
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SECTION 2
DESIGN DATA

2.1 Design

a. Data Available. Available information was provided by the
Commonwealth of Pennsylvania, Department of Environmental Resources
(PennDER).

(1) Hydrology and Hydraulics. No information is available.

(2) Embankment. A 1915 state report indicates that it was believed
that no drawings were made for the construction of this darn.

(3) Appurtenant Structures. No information is available.

b. Design Features

(1) Embankment. No information is available to ascertain the type
of the embankment and the manner in which it was constructed .

As it presently ex ists , measured from the downstream invert of the
outlet works to the high elevation on the crest of the darn, the embank—
ment is approximately 22 feet high. The height of the embankment when
measured from the average crest elevation in the vicinity of the toe Is
about 11 to 12 feet. The crest width of the darn varies from 20 to 26
feet. The downstream face of the dam has a 4 horizontal to 1 vertical
slope, or flatter.

(2) Appurtenant Structures. Available information indicates that
the existing emergency and primary spiliways were constructed about
1964 . The comb ined primary spillway and outlet works structures include
an intake tower located on the upstream side of the crest and a 4—foot
by 8—foot reinforced concr-:~~e conduit through the embankment. The
intake tower is equipped with stop logs on the upstream side and dis-
charges into the outlet conduit through 24—inch—diameter cast—iron
pipes. Flow through the primary spillway, which also constitutes the
outlet works for the dam, is controlled by the stop logs. The emergency
spillway is a 20—foot—wide, 2—1/2—foot—deep rectangular concrete channel
located at the center of the embankment. Flow from the emergency spill—
way discharges into the outlet works discharge channel.

c. Design Data. Available information includes no design data for
the embankment or its appurtenant structures.

2.2 Construction. No information is available on the construction of
the dam. Correspondence files indicate that the original timber spill—
way of the dam was repaired numerous times over the years and was

C f inally replaced by the presently existing reinforced structure in about
• 1964.

5
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(
2.3 Operation. No formal operating records are available for the darn.
According to the v! e president of the Sabula Outing Club, the highest
pool level in recent years has occurred during the passage of Tropical
Storm Agnes in 1972 and the pool level was about 2 feet above the
emergency spiliway ‘crest.

2.4 Other Investigations. None reported. 
-

2.5 Evaluation

a. Availability. The available information , which mostly consists
of correspondence, was provided by PennDER.

b. Adequacy. Available information includes no technical data to
assess the adequacy of the design or the construction.

(
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on—site inspection of Lake Sabula Dam consisted
of:

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

2. Visual examination of the appurtenant structures
of the dam. 

-

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

- 4. Evaluation of downstream area hazard potential.

The specific observations are illustrated in Plate 2 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 fair. The
crest of the dam was found to be irregular. However, the Irregularities
do not appear to be from recent movements. The upstream slope of the
dam has no erosion protection and has eroded due to wave action. The
upstream slope of the dam, from crest level to about 5 feet below the
crest, is approximately one horizontal to one vertical, and steeper at
some sections. The remaining portions of the embankment, downstream
f ace , and toe were inspected and no signs of distress were observed .

The crest of the dam was surveyed relative to the emergency spillway
crest level. Freeboard was found to range from 2.5 feet on each side
of the emergency spillway to 5.8 feet near the right abutment. The
dam crest profile is illustrated in Plate 3.

c. Appurtenant Structures. The appurtenant structures were
examined for deterioration or other signs of distress and obstructions
that would limit flow.

The emergency spiliway structures and visible portions of the primary
spillway structures were found to be in fair condition. Due to flow

( through the primary spillvay, the inside of the intake tower could not
be examined .

7
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d. Reservoir Area. A map review indicates that the watershed is
predominantly covered by woodlands. Several rural residential buildings
are scattered along State Route 255 , which follows the Sandy Lick Creek
valley . A review of the reg ional geology (Append ix E) indicates that
the shorelines of the reservoir are not likely to be susceptible to
massive landslides which would affect the storage volume of the reservoir.

e. Downstream Channel. Below the dam, Sandy Lick Creek flows
through an essentially uninhabited valley except for two homes about one
mile downstream from the dam before reaching the commercial and indus-
trial areas of DuBois located approx imately four miles downstream from
the dam . Further description of the downstream conditions is included
in Section l.2b.

3.2 Evaluation. The overall condition of the dam is considered to be
fair . The most significant condition noted is the lack of adequate
erosion protection on the upstream slope of the dam. On the date of
field inspection, the owner was in the process of placing f ill on the
upstream slope of the darn. However, the f ill was being end dumped
without any compaction. Due to lack of any design and construction
information , the adequacy of the design and construction could not be
assessed.

8
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. It is reported that the reservoir ie normally lowered
by 4 to 5 feet during the winter to avoid ice damage to boat docks and
raised to the emergency spillway crest level in the summer. Outflow is
regulated by stop logs in the primary spiliway intake structure.

4.2 Maintenance of the Dam. The maintenance condition of the dam is
considered to be poor. The upstream elope of the darn has no erosion

• protection. A 5—foot—high section of the upstream slope is irregular
and steep, apparently eroded due to wave action. The owner reported
that attempts were being made to fill the eroded ar cas on the upstream
slope of the dam. However, it was observed that the fill  was being end
dumped with no compaction.

4.3 Maintenance of Operating Facilities. The darn has no operable
mechanical facilities. Flow through the primary spillway structures
which also constitute the outlet works of the darn is controlled by stop
logs. The stop logs are placed with manually operated winches in the
intake tower. As far as could be assessed from the top of this intake
tower, the stop logs were considered to be in fair condition.

4.4 Warning System. No formal warning system exists for the dam. The
members of the Sabula Outing Club, the owner of the dam, reside at the
dam site. Telephone communication facilities are available via their
residences.

4.5 Evaluation. While the maintenance condition of the dam is con-
sidered to be poor, the condition of the operating facilities is assessed
to be fair. It is recommended that any fill placed on the upstream face
of the dam should be adequately compacted and the upstream face of the
dam should be provided with adequate erosion protection.

(
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Lake Sabula Darn has a watershed of 3.6 square
miles and impounds a reservoir with a surface area of 42 acres at normal
pool level . The flood discharge facilities for the dam consist of a
primary spillway through which the f low is controlled by stop logs and
an uncontrolled open—channel emergency spillway. The capacity of the
20—foot—wide , 2—1/2—foot—deep , emergency spillway is calculated to be
245 cfs. Because no design informat ion is ava ilable for the primary
spillway and due to flow through the primary spillway, which precluded
taking appropriate measurements for capacity calculation , the capacity
of the primary spiliway could not be calculated. However, it is esti-
mated that the capacity of the primary spillway is significantly less
than the capacity of the emergency spiliway.

b. Experience Data. As previously stated, Lake Sabula Dam is
classified as a ~~all dam in the significant hazard category. Under the
recommended criteria for evaluating emergency spiliway discharge capacity,
such impoundments are required to pass a flow between the 100—year flood
and one—half PHI .

The PHI inflow hydrograph for the reservoir was determined using the Dam
Safety Version of the HEC—l computer program developed by the Hydrologic
Engineering Center of the U.S .  Army, Corps of Engineers. The data used
for the computer analysis are presented in Appendix D. The one—half PHI
inflow was found to have a peak flow of 1922 cfs. The 100—year flood
was found to have a peak flow of 775 cfs, corresponding to about 15
percent of PMF peak flow . The computer outputs and the 100—year flood
calculations are included in Append ix D.

c. Visual Observations. On the dates of inspection , no conditions
were observed that would indicate the emergency spillway capacity would
be significantly reduced in the event of a flood .

d. Overtopping Potent ial. Variou s percentages of the PMF inflow
hydrograph were routed through the reservoir starting from normal pool
elevation using the capacity of the emergency spillway only. It was
found that the d~~ can pass approximately 10 percent PHI without over-
topping the side walls of the emergency spillway. For 50 percent PMF,
the dam would be overtopped for a duration of about 20 hours with a
maximum depth of 1.4 feet over the low spot on the crest of the dam.

e. Spillway Adequacy. The spillway capacity Is estimated to be
less than the lower limit of the recommended range of spillway design
flood s, the 100—year flood . Therefore, according to the recommended
criteria, the spilivay Is classified to be Inadequate.

10
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

L a. VIsual Observat ions

(1) Embankment. As discussed in Section 3, the field observations
did not reveal any signs of distress at this time that would significantly
affect  the stability of the darn. Although no quantitative data are
available to aid in the assessment of the stability of the darn, in view
of the shallow downstream slopes and the fact that the dam has performed
adequately for over 100 years , the stability of the dam is considered to
be adequate.

(2) Appurtenant Structures. As far as could be determined from
the visual portions of the appurtenant structures, the structural
performance of these structures is considered to be satisfactory .

b. Design and Construction Data. No design and construction
informatIon is available for this dam.

c. Operating Records. No operating records are kept for the darn.

d. Post—Construction Changes. The only reported post—construction
change to the dam was the construction of the presently existing outlet
works and emergency spillway in 1964.

e. Seismic Stability. The dam is located in Seismic Zone 1, and
based on visual observations, the static stability of the dam is con-
sidered 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.

11 
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SECTION 7

ASSESSMENT AND REC0~~~NDATION S /PROPOSED REMEDIAL MEASURE S

7.1 Dam Assessment

a. Assessment. The visual observations indicate that Lake
Sabu la Dam is in fair condition. Other than lack of adequate erosion
protection on the upstream slope of the embankment, no conditions were
observed that would significantly affect the structural performance of
the dam at this time.

The capacity of the spillway was found to be approximately 10 percent
PHI, which is less than the recommended capacity based on the size and
hazard classification for the dam. Therefore, the spillway is classl—
fled to be inadequate according to the recommended criteria.

b. Adequacy of Information. Although no design and construction
information is available for the dam, in view of the fact that the darn
has performed adequately for over 100 years, it is considered tha t the
assessment of the condition of the dam can be based on visual observa-
tions alone.

c. Urgency. The following recommendations should be implemented
immediately or on a continu ing basis .

d. Necessity for Additional Data. In view of the inadequacy of
the spiliway capacity, the owner should initiate additional studies to
more accurately ascertain the spillway capacity and the nature and
extent of improvements required to provide adequate spillway capacity.

7.2 Recommendations/Remedial Measures. It is recommended that:

1. The owner should Immed iately initiate addi-
tional studies to more accurately ascertain the
spillway capacity and the nature and extent of
improvements required to prov ide adequate
spillvay capacity.

2. Adequate erosion protection , such as riprap ,
should be provided on the upstream slope of the
darn .

3. Around—the—clock surveillance should be pro—
vIded during unusually heavy runoff and a
formal warning system should be developed to
alert the downstream residents in the event of
emergencies.

12
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4. The dam and appurtenant structures should be
inspected regularly and necessary maintenance
performed.
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CHECKLIST
ENGINEERING DATA

HYDROLOGIC AND HYDRAULIC

DRAINAGE AREA CHARACTERISTICS: 3.6 square miles (wood and pastureland)

ELEVATION; TOP NORMAL POOL AND STORAGE CAPACITY 1 1461 (307 acre—fee t)
ELEVATION; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY: 1463.5 (500± acre-feet)

ELEVATION; MAXIMUM DESIGN POOL: 1463.5

ELEVATION; TOP DAM: 1463.5 (measured low spot adjacent to emergency spillway)
SPILLWAY:

a. Elevation 1461 ___________________________________

b. Type Concrete overflow section

C. Width 20 feet (perpendicular to flow)

d. Length 60± feet

e. Location Spillover Ad-lacent to emergency splilvay channel

f. Number and Type of Gates None

OUTLET WORKS :

a. Type_ 4—foot by 8—foot reinforced concrete conduit

b. Location At center of embankment

C. Entrance Inverts 1451± (estimated)

d. Exit Inverts 1445±

e. Emergency Draindown Facilities Stop logs
HYDRO !’~ TEOROLOGICAL GAGES:

a. Type None —________
b. Location None

C. Records None

MAXIMUM NOND AMAGI NG DISCHARGE : Spillway capacity

Page BS of 5
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LIST OF PHOTOGRAPHS

LAKE SABULA DAM
NDI I.D. NO. PA—425

APRIL 4, 1979

PHOTOGRAPH NO. DESCRIPTION

1 Crest (looking east). Structure
left of center: primary spillway
intake.

2 Emergency spilivay discharge channel
(right), primary spiliway discharge
channel (left).

3 Primary spillway discharge channel
(looking downstream).

4 Shoreline erosion on upstream slope.
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