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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D. C. 20314. The purpose of a Phase I investigation is to
expeditiously identify those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered (as was Recreation Dam) or drained prior
to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure
and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environmentj of the structure.

It is important to note that the condition of a darn depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the darn
will continue to represent the condition of the darn 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 spillway design flood provides a measure of
relative spiliway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condi-
tion, and the downstream damage potential.

p
£



•~~~

PHASE I REPORT
National Dam Inspection Program

Abstract

Recreation Dam (Cold Stream Dam): NDS I.D. No. PA-00446

Owner: Borough of Philipsburg

State Located: Pennsylvania (PennDER I.D. No. 14-26)

County Located: Centre

Stream: Cold Stream

Inspection Date: 14 and 22 November 1978

Inspection Team: GAl Consultants, Inc.
n-~ ~~~~~~~ r ~ 

570 Beatty Road
~~~r. Monroeville, Pennsylvania 15146

Based on visual observations, past history , and a hydrologic
and hydraulic investigation, the dam and its appurtenances
are considered in poor condition. —

C Data from PennDER files indicate that the original embank-
ment, a portion of which comprises the existing facility,
was constructed prior to 1889, possibly of timber cribbing
backfilled with rock and soil. The present spiliway was
constructed in 1937 and 1938, modified in about 1967 and
has been in need of frequent repair especially following
major floods. A Philipsburg resident indicated that the
easterly extension to the embankment was constructed in the

• mid-1960’a of strip-mine spoil to provide a diversion ditch
for directing acid-mine drainage around the facility which
was used for recreation.

Presently, the downstream face of the dam is vegetated with
trees and brush and the crest requires regrading to bring it
to design elevation. No riprap protection is provided on
the upstream dam face, and the spillway and its appurtenances
require replacement of several masonry blocks and repointing
of numerous joints.

The reservoir was drained in May 1978, following a flood
that caused failure of the flashboards in the lef t spillway
bay. A scour pool at least 3 feet deep was formed downstream
of the spillway apron. Borough of Philipsburg personnel
noted seepage issuing from beneath the spiliway at that time.
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•1~ As the f~ci].ity is of historic and recreational value, aconsultant has been retained to investigate the feasibility
of restoring t!ie structure; however, no report has been
issued ~o date.

The hydrologic/hydraulic evaluation performed as part of the
Phase evaluation yielded the following implications:

1. If the flashboards were entirely removed, the dam
faci1~ty could handle 54 percent of the Probable MaximumFlood (PMF ) prior to overtopping of the embankment occur-
ring , assuming that the upstream Philipsburg Darn would not
fai1~due to its overtopping. The Recreation Dam spiliway
would then be considered “ inadequate . ”

/ 2. If it is assumed that the Philipsburg Darn would
fail upon overtopping (which occurs under floods greater
that or equal to 47 percent of the PMF) , the Recreation Darn
could also be overtopped and possibly fail. The spiliway of
Redreation Dam would still be considered “inadequate” , but
not seriously inadequate, as the increase in the downstream
t~ilwater due to embankment failure would not be significant.

Based on a visual evaluation and past performance,--~~owever-~,the spiliway system is considered structurally unsafe but of
non—emergency status as the reservoir is completely drawn
down . In addition , evaluation of the flashboard system
indicated that failure of the flashboards under normal
operating procedures could in itself cause serious downstream
consequences._

Recognizing that the existing structure may function as a
flood retarding facility during periods of heavy rainfall,

• • it is recommended that the owner immediately:

a. Remove the remnants of the flashboard system and
sluice gate to provide unrestricted flow through the spiliway .

b. Backfill the large scour hole adjacent to the left
abutment wingwall with well-graded rock available in the

• 
1 discharge channel.

c. Provide lateral support for the wingwalls where
required and slope protection to the channel walls in and
around the vicinity of the wingwalls.

d. Immediately implement a warning system to notify
downstream residents in the event emergency conditions
develop. Included in the system should be provisions for
around-the—clock surveillance during periods of unusually
heavy rainfall.
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3 If use of the facility as a recreational reservoir is aban-

doned, the entire spiliway system and northerly embankment
should be removed and the area restored to a near-original
condition.

If recreational use of the facility is to be restored , it is
recommended that the owner , in addition to Items a through d
previously stated:

e. Enlist the services of a registered professional
engineer experienced in the design and construction of earth
and masonry dams to evaluate the structural integrity of the
embankment and spillway. The study should include a subsur-
face investigation to assess the engineering properties of
the embankment and foundation materials and a seepage eval-
uation.

f .  Enlist the services of a registered professional
• engineer experienced in hydrology and hydraulic design to

more accurately assess the adequacy of the spiliway system
( including the diversion ditch) .

• g. Implement remedial measures dictated by the above
analyses. 
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

RECREATION DAM
NDI# PA—446 , PENNDER# 14—26

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367, authorized
the Secretary of the Army , through the Corps of Engineers ,
to initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

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

1.2 Description of Project.

• a. Dam and Appurtenances . Recreation Dam is an
L-shaped earth dam with a measured maximum height of 14.7
feet and a total length of approximately 1,600 feet. The
facility is provided with a masonry spillway at the left
abutment along its northern section and a diversion canal
along its easterly extension . The latter serves to divert
acid mine drainage from upstream mined areas around the
facility. 

- 
•

b. Location. Recreation Dam is located across Cold 
~Stream on the east side of Philipsburg, Rush Township,

Centre County , Pennsylvania. The Dam has also been known
as the “Lower Cold Stream Dam No. 1” or the “Borough -
Owned Cold Stream Dam” to distinguish it from two other
upstream facilities (the Philipsburg Reservoir Dam operated
by the Keystone Water Company and a defunct smaller impound-
ment). The dam, watershed, and reservoir are located on the
Philipsburg and Sandy Ridge 7.5 minute series U.S.G.S.
topographic quadrangles (see Regional Vicinity Map,
Appendix G). The coordinates of the dam are N40° 54.0’;
W78° 1 2 . 5 ’ .

c. Size Classification. Small ( 14.7 feet measured
height and approximately 75 acre-feet storage at top of
dam) .

j 1 d. Hazard Classification. High (see Section 3.1.e.).
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( e. Ownership . Borough of Philipsburg

~~ 
4 North 3rd Street
Philipsburg , Pennsylvania 16866

f .  Purpose of Dam. Recreation (formerly water power ,
water supply, and ice harvesting) .

g. Historical Data. Little is known of the early
history of the dam. PennDER files contain a map of Philipsburg ,

• dated 1889, which shows that the dam existed at that time .

The first inspection report, issued by the Water Supply
Commission (predecessor of the PennDER) in 1917, states that
the dam is possibly a timber crib structure which was later
covered by earth. This is supported by old photographs
which show planks and timbers within a portion of the dam
which was intentionally breached by the owner (Citizen’s •,

Water Company) in 1929.

A new spiliway was constructed in the breached section
in 1932 and the facility was used for recreation for about
two years before failing during an intense storm in early
1936.

The present masonry spiliway was constructed in 1937
and 1938 while the easterly extension and diversion ditch
were not constructed until the mid-1960’s, according to a
discussion with a local resident . The impoundment is

• nearly filled with sediment to the spiliway crest and water ,
until recently , has been impounded using a system of flash-
boards supported by iron pipes. The flashboards have failed
(by design) on numerous occasions in the past, causing
flooding downstream.

At the time of inspection, the reservoir was drained.
This action was taken following a storm in May 1978, during
which the flashboards in the left spiliway bay failed ,
seepage was observed issuing from below the spiliway apron
and a scour pool developed downstream of the spiliway.

1.3 Pertinent Data.

The elevations listed in this section have been
compiled based on field measurements gathered during the
visual inspection. The datum used by the field team is the
relative elevation of the spil].way wingwall of 109.2. This
results in a spiliway crest elevation of 101.5 feet. Normal
pool is at the top of flashboards set 4 feet above the crest
or at elevation 105.5 feet. Information contained in PennDER

2
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r files indicates the surface area of normal pool to be approx-
imately 9 to 12 acres. U.S.G.S. 7.5-minute series topographic
quadrangle Philipsburg has the pool of Recreation Dam repre-
sented with a surface of about 9 acres and sets its elevation
at 1444.0. Consequently, U.S.G.S. elevation 1444.0 feet
(MSL) is assumed to coincide with relative elevation 105.5

• feet (top of flashboards).

a. Drainage Area. 21.0 square miles.

b. Discharge at Dam Site.

Gateway Discharge Capacity at Normal Pool - Not
known.

• Spillway Capacity at Maximum Pool 7800 cfs .

c. Elevation (feet—relative datum) [feet above mean
sea level] .

Top of Dam 108.7 , [ 1447.2) .

Maximum Pool Design Surcharge - Not known .

Maximum Pool of Record - Not known.

Normal Pool (top of flashboards) 105.5 , 11444.01.

• 

Spiliway Crest 101.5, [1440.0].

Invert of Gateway Portal 96.6, [1435.1].

Streambed at Centerline of Dam 94.0, (1432.5].

Maximum Tailwater — Not known.

• d. Reservoir Length (miles).

Normal Pool (top of flashboards) 0.1

Maximum Pool ( top of dam ) 0 .4

e. Storage (acre-feet) .

Spiliway Crest 3

Normal Pool 25

I 
• Top of Dam~~~ 75

3
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f .  Reservoir Surface Area (acres).

Normal Pool~~~ 9

k Top of Dain~~~22

g. Dam .

Type - Earth (see zoning).

Length 1,600 feet (field measured, including
spiliway) .

Height 14.7 feet (field measured) .

Top Width 9 feet (field measured, varies slightly).

Side Slopes - upstream: variable 4H:1V to l-l/2H:1V
downstream: variable 2H:1V to 1-l/2H:1V

Zoning - PennDER files contain correspondence and
photographs which indicate that the northern portion of the
dam may have been initially constructed of timber cribbing• and later covered with earth. The eastern section of the
dam is constructed of what appears to be mine spoil. This
section was constructed in recent years to divert acid mine

• drainage around the impoundment.

• Impervious Core - None-

Grout Curtain - None .

h. Outlet Conduits. None. See regulating outlets.

i. Spillway .

Type - Uncontrolled masonry spiliway with an ogee-
• like crest.

Crest Length 113 feet isubtracting pier widths).

Crest Elevation 101.5 feet, relative datum
(1440.0 MSI].

Upstream Channel - Earth and masonry blocks.

Downstream Channel - Masonry apron discharging
into natural streambed .

j. Regulating Outlets. A 4-foot by 5—foot slide gate
was i~gtal1ed in the masonry spiliway in about 1967. This

_ _ _  
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gate is used to draw down or empty the reservoir (see Photo-
graph 4) and ii raised with a portable winch and chain .

Flashboards - Under normal operating conditions ,
flaghboards 35 inches high are authorized (by PennDER)
for use to raise the pool level since the dam is nearly
filled with sediment . Field measurements indicate the
average flashboard height extended about four feet above the

- spil].way crest. The flashboards are held in place with
steel pipes anchored in the masonry crest.
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SECTION 2
F ENGINEERING DATA

2. 1 Design.

a. Design Data Availability and Sources.

1. Hydrology and Hydraulics. No design data are
available concerning the masonry spiliway. Flashboard
design calculations are contained within PennDER files.

2. Embankment. No design data are available.

— 
3. Appurtenant Structures. No design calcula-

tions are available. Details of the masonry spillway are
shown on Figure 2 (Revised Plan #1, dated 1/28/37).

b. Design Features.

- • 1. Embankment. Correspondence and photographs
within PennDER files indicate that the northern portion of
the embankment is possibly a timber crib structure that was
covered with earth sometime prior to 1917. In an effort to
divert acid mine drainage around the impoundment, an easterly
extension was added to the embankment in the mid-l960’s.
This portion of the dam appears to have been constructed of
mine refuse.

2. Appurtenant Structures. The spillway is an
uncontrolled masonry structure with an ogee—like crest.

- • Construction photographs and drawings indicate that a cutoff
wall (about five feet deep) extends to elevation 89.7 on
the upstream side of the spiliway , penetrating into the
alluvial sands and gravels. A second cutoff wall (about

-~ 
- five feet deep) on the downstream end of the spiliway apron

extends to elevation 91.7 (see Figure 2).

• c. Design Data And Procedures.

1. ~~~~~o1ogy and Hydraulics. No design data are
available concerning the spiliway . Flashboard failure cal-

— culations are available from PennDER files.

2. Embankment. No information relative to
design data or procedures are available. The original
embankment was apparently raised and/or graded when the
masonry spillway was constructed in 1937 and 1938.

6
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2.2 Construction.

Little is known about the construction of the dam
except what is inferred from photographs , PennDER correspon-

• dence , and the visual inspection. The 1937—1938 reconstruc-
tion was performed as a WPA project. The easterly embankment
section was added in the mid-1960’s and was reportedly con-
structed of strip mine spoil.

2.3 Qperational Procedures.

No formal operational procedures exist.

2.4 Other Investigations.

A cost estimate dated October 23 , 1978 , was submitted
by R. E. Wright Associates, Inc., of Harrisburg , Pennsylvania ,
to perform an evaluation of the structure . To this date ,
the report has not been submitted .

2.5 Evaluation.

Little engineering data is available relative to the
design and construction of the facility ; however , sufficient
information is available to make a reasonable Phase I evalu-
ation of the darn and its appurtenances.
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• - SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The visual inspection and recent opera-
tional history suggest that the facility is in poor condition.

b. Embankment. The embankment, as it exists today,
is a modification of a dam that was built prior to 1889.
Modifications of major consequence occurred in 1937 and
1938, when the masonry spiliway was constructed and the
embankment raised and widened, and in the mid-1960’s, when a

• 
- 

diversion ditch and the easterly extension of the embankment
were added. Parts of the original dam undoubtedly remain
intact since a 1917 photograph from PennDER files shows the

• flood gate which still exists (but is plugged) near the
center of the northern portion of the embankment. The
original embankment was possibly a timber crib structure,
founded on alluvium, that was covered with earth prior to
1917.

At the time of inspection, the reservoir was drained.
This action was taken when seepage was reported issuing from
beneath the spillway apron following a flood in May 1978. A
large scour pool was formed downstream of the left bay of

• the spiliway when the flashboards failed.

The upstream slope of the embankment is partially
vegetated and varies between 4H:1V and l-1/2H:1V. The down-
stream slope is covered with trees, shrubs, and grasses and
varies between 2H:lV and l-l/2H:1V. The crest has experi-
enced some erosion and/or settlement (about 0.5 feet measured
maximum) and is 9 to 10 feet wide . Since the reservoir was
drained, it was impossible to detect any seepage zones
although some hydrophilic vegetation was observed on the
downstream dam slope near the northeast corner of the dam.
No riprap protection is provided on the upstream slope of
the dam.

c. Appurtenant Structures.

1. Spillway. The spillway at Recreation Dam is
a masonry structure with an ogee—like crest founded on
alluvial sediments. The total length of the spiliway crest

L 
is approximately 125 feet; however, piers which support an
overhead bridge reduce the effective length to 113 feet (see
Photograph 1 and Figure 2). Sedimentation has apparently
reduced the storage capacity of the dam over the years (see

f 
‘
~~~. Photograph 10). Since 1937 and 1938, a system of flash-

boards, supported by iron pipes, has serv ’d to raise the
p
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pool level so that it can be used for swimming. Originally,
the flashboards were designed to be 35 inches high and to fail
under various heads, depending on the spacing of the support
pipes (see Figure 2). At the time of inspection, 2 of the 4
spillway bays contained flashboards. Field measurements
indicated that the average flashboard height was actually
4 feet.

According to PennDER files, the spillway has required
considerable maintenance over the years, consisting mainly
of repointing the masonry joints and replacing the f lash—
board support pipes. Many of the joints require repointing
at this time and there is severe cracking along the left
spillway wingwall (see Photograph 8).

A large scour pool is present downstream of the left
spillway bay. The flashboard in the left bay failed in
early 1978 and considerable erosion occurred downstream of
the apron. A representative of the Borough of Philipsburg
stated that there was seepage issuing beneath the spillway
following the above-mentioned flashboard failure and this is
the primary reason for draining the reservoir.

The reservoir is drained by raising a 4-foot by 5—foot
gate located in the third spillway bay from the left abutment
(see Photograph 4). The gate is raised using a portable
winch . It is then tied off  with a chain to an I-beam sup—
porting the bridge over the spillway.

2. Diversion Canal. Acid mine drainage from
• mined areas upstream of Recreation Dam has been a problem at

least since 1928. In recent years, a diversion canal has been
constructed which serves to divert a portion of the mine
effluent  around the dam . The canal is of variable cross-
section and extends up the Cold Stream valley approximately
8 , 000 feet from the northerly axis of the darn. Prior to the

• construction of the canal, the dam extended across the
entire valley. The eastern extension to the dam was added
when the canal was constructed. Field observations and a dis-
cussion with a local resident indicate the embankment exten-
sion consists of strip mine spoil.

d. Reservoir. The reservoir area is a broad sediment
filled floodplain in the Cold Stream valley. Side slopes
and watershed area are steep and primarily forested. Two
upstream impoundments occur within the watershed. The upper-
most impoundment, Philipsburg Reservoir Dam (see Photo-
graph 11), is an active facility operated by the Keystone
Water Company of Philipsburg. The lower facility is a
small, dilapidated structure that has virtually been abandoned
but which still impounds some water (see Photograph 12).

9
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e. Downstream Channel. As indicated on the Regional
~- ~ Vicinity Map (Appendix G) and in Photograph 9, discharge

from Recreation Dam passes through both business and residential
areas of Philipsburg. Immediately downstream of the dam
(about 500 to 900 feet) , Cold Stream passes beneath U.S.
Route 322 and PA Route 504, respectively. Several homes and
businesses (with an estimated population of twenty) that
could be affected by a failure of the embankment are located
close to the stream in this area . Thus , the hazard classi-
fication for the facility is considered to be “high” .

3.2 Evaluation.

The condition of the facility is poor. The embankment
and spili.way indicate a general lack of maintenance. The
reservoir has been drained due to concern over seepage
observed issuing from beneath the spillway following a
recent flood. -

-4 -
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SECTION 4
OPERATIONAL PROCEDURE S

4.1 Normal Operational Procedure.

No operations manual is available. During normal oper—
ating conditions, excess inflow passes over the flashboards
and enters the natural downstream drainage. The flashboards
are held in place by steel pipes anchored in the crest of

~• the masonry spillway. According to PennDER files, the f lash-
boards are designed to fail when overtopped by 2 to 3 feet

— 
and, in fact, have failed frequently over the years causing
minor flooding downstream. On one occasion, it appears that
the failures may have occurred because of the deteriorated
condition of the steel pipes. Flashboard failure is further
known to have previously happened as frequently as twice in
one month.

4 . 2  Maintenance of the Dam.

Maintenance is not performed on the dam except for
periodic mowing during the summer months. No maintenance
manual is available for the facility .

4.3 Maintenance of Operating Facilities.

The slide gate, flashboards, and supports are the only
operating facilities at the site. Based on the visual in-
spection, past performance, and information contained within
PennDER files, it is apparent that little maintenance has
been performed on the operating facilities.

4.4 Warning Systems.

There are no formal warning systems in effect at the
site.

4.5 Evaluation.

There are no operations or maintenance manuals for the
facility. Trees and bushes have become established on the

-
~ slopes. The iron pipes supporting the remaining flashboards

are deteriorated as are portions of the spillway . These
above—listed deficiencies suggest a lack of maintenance.

• There are no formal warning systems in effect at the site.

H
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SECTION 5
F • HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

Available design data is limited to a few calculations
regarding the spillway flashboards and pipe supports.

5.2 Experience Data.

Actual discharge records are not available for this
facility; however, much of the correspondence in PennDER
files is related to spillway and/or flashboards indicating
that storms of significant intensity , relative to the
spiliway and flashboard design, occur frequently.

5.3 Visual Observations.

Based on visual observations, the spillway is considered
to be in poor condition. The left abutment wingwall is
cracked and missing several stones. Much of the mortar is
loose or missing from joints along the ogee—like section.
In addition, a large scour hole has developed downstream of
the left spillway bay. The reservoir was, in fact, drained
prior to the inspection because of concern over the present
condition of the spillway .

5.4 Mc~thod of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U. S. Army
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-l program
developed by the U. S. Army Corps of Engineers , Hydrologic
Engineering Center, Davis, California. Analytical capabil-
ities of the program are briefly outlined in the preface
contained in Appendix C.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with
procedures and guidelines contained in the National Guide—
lines for Safety Inspection of Dams for Phase I Investiga—
tions, the Spiliway Design Flood (SDF) for Recreation Dam
ranges between the 1/2 PMP (Probable Maximum Flood) and the

12
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• (~ PMF. This classification is based on the relative size of
• 

- the dam ( small) , and the potential hazard of dam failure on
downstream developments (high). Due to the high damage
potential and the questionable structural stability of the
present spiliway , the SDF for this facility is considered to
be the PMF .

b. Spiliway Analysis. Recreation Dam was analyzed
under assumed normal operating conditions even though the
reservoir is presently drained. The existing state of the
reservoir is due to the recent spillway flashboard failures
and the ensuing opening of the dam ’s sluice gate for passage
of inf lowing water. Normal operating conditions were taken
to be that the 4-foot flashboards were in place (as m di-
cated on Figure 2; present top of flashboard elevation =
105.5 ft) and functional for heads of less than 2 feet
(Appendix C, Sheet 13) and that the sluice gate was closed. ‘

However, since the flashboards would probably fail instan-
taneously when the spiliway discharge reached about 1050 cfs
(Appendix C, Sheet 17), and the time between the failure of
the flashboards and the inflow of the peak of the PMF is
about 2 hours (which should be long enough for the reservoir
to again reach equilibrium under a new spiliway discharge
control), the ogee-like spillway weir crest should regulate
the passage of the peak flow through the dam. Therefore, it
was assumed that the flashboards were removed , the spiliway
rating curve could be based on an ogee section, and the
initial reservoir pooi level was at the spiliway crest
elevation of 101.5 ft (see Appendix C, Sheet 17 for a further

4 explanation of the flashboard assumption).

An 8,500—foot diversion ditch with significant storage
and discharge capacities helps to drain the 21 square mile
basin above Recreation Dam. In order to consider its effects
on resei:voir inflows, the potential storage and correspond—

• ing discharge values of the diversion ditch were added to
the reservoir values at appropriate elevations (Appendix C,
Sheets 19 to 22, and 24). Further, a ta-ilwater rating curve
was computed for the dam (Appendix C, Sheets 6 and 7).

In addition to the analysis of Recreation Dam itself ,
the Philipsburg Reservoir Dam located about 4 miles upstream
of Recreation Dam was also investigated so as to ascertain
the effects of the upstream impoundment on the downstream
dam. The 4 miles of necessary channel routing between the
dams and the channel routing downstream of Recreation Dam
were done under the assumption that the channels were empty
preceding routing. All pertinent engineering calculations
relative to the evaluations of Recreation and Philipsburg
Reservoir Dams are provided in Appendices C and C-i, respec-
tively. 

13 
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c. Non-Breach Analysis. Overtopping analysis (using

the Modified HEC-l Computer Program) of the two dams in
• series indicated that the discharge/storage capacity of the
• Philipsburg Reservoir Darn could accommodate about 47 percent

of the PMF before the dam was overtopped, and the discharge/
storage capacity of Recreation Darn in combination with that
of the adjacent diversion ditch could accommodate about 54
percent of the PMF prior to overtopping (Appendix C, Summary
Input/Output Sheets, Sheet Q). The depths of inundation of
the Philipsburg Reservoir Dam would be about 0.4 feet under
1/2 PMF conditions and about 2 .3  feet under PMF conditions.
Recreation Dam would be topped by approximately 1.9 feet of
water under PMF conditions, with the 1/2 PMF peak water
surface rising to within about 0.5 feet of overtopping .
Therefore, since the SDF of each of the darn facilities is
the PMF , both the Philipsburg Reservoir Darn and Recreation
Dam have a high potential for overtopping, and thus, for
breaching under lower frequency floods of less than SDF
magnitude.

d. Breach Analysis of Upstream Philipsburg Reservoir
Dam . Since the spillway of Philipsburg Reservoir Darn cannot
~i~ ely handle a flood of at least 1/2 PMF magnitude , the
possibility of embankment failure under 1/2 PMF conditions
was investigated (in accordance with ETL—l l l O—2 — 234)  in
order to determine its effects  on possible overtopping and
breaching of Recreation Darn . Several feasible alternatives
were analyzed since it is difficult, if not impossible, to
determine exactly how or if a specific dam will fa i l .  The
major concern of the breaching evaluations is the impact of
the various breach discharges on increasing downstream water
surface elevations.

The Modified HEC-]. Program was used for breaching
analysis and it was assumed that the breaching of a dam
would beg in once its reservoir ’ s water level reached the
top of the dam .

Two sets of breach geometry were evaluated for the
Philipsburg Reservoir Dam for each of two failure times
(Appendix C-l, Sheet 11). The two sets of breach sections
chosen were considered to be the minimum and maximum prob-
able failure sections. The two failure times (total time
for each section to reach its final dimensions) under which

t the min imum and maximum sections were investigated were
assumed to be near instantaneous (15 minutes) and prolonged
(4 hours) ,  so that the possible upper and lower limits of

• this most sensitive variable might be examined. The near
instantaneous failure time was chosen due to the presence of
a concrete core wall as the dam ’s seepage barrier.

S
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— In addition , an average or more probable condition was
analyzed . This conditio.~ was such that the breach section
geometry was intermediate to the minimum and maximum breach
sections previously defined . The failure time for this
breach condition was also intermediate to the two failure
times previously mentioned , but closer to the near instan-
taneous time since it was felt that the core wall was probably
in fair to good shape.

The Philipsburg Reservoir Darn breach outflows ranged
from about 4620 cfs for the minimum section-prolonged failure
time scheme to about 19400 cfs for the maximum section-near
instantaneous failure time scheme (Appendix C-l, Sheet 13).
The outflow for the average breach condition was about
8320 cfs compared to the non-breach 1/2 PMP peak outflow of
about 4590 cf s (Summary Input/Output Sheets, Sheet Q).
However, the resultant peak contributions to the Recreation
Reservoir inflows (following the 4 miles of channel routings)
ranged from about 4410 cfs to 5990 cfs with the average
breach condition contribution equal to 5990 cfs (Appendix
C-i, Sheet 13). The non-breach routed contribution would be
about 4360 cfs. Therefore, only the maximum section—near
instantaneous and the average breach contributions, in
combination with the local 1/2 PMF inflows , caused Recreation
Dam to be overtopped (Summary Input/Output Sheets, Sheet U ) .
Since the average or more probable breaching of Philipsburg
Reservoir Dam was able to overtop Recreation Dam (under
1/2 PMF conditions) , the effects on the downstream residences
of the failure of Recreation Dam was investigated.

e. Breach Analysis of Recreation Dam. The maximum
breach depth for Recreation Dam was about 4 feet due to the
constraint of the height of tailwater on the dam just prior
to overtopping (Appendix C, Sheet 28). Minimum and maximum
breach sections (Appendix C, Sheet 27) were assumed in a
manner similar to that explained for the Philipsburg Reser-
voir Darn. The two breach sections were evaluated for each
of two failure times, a minimum time (about 0.5 hours as
recommended on Sheet 28 of Appendix C) and a prolonged time

• (4.0 hours). Since Recreation Dam did not have a concrete
core wall, an instantaneous or near instantaneous failure
did not seem probable. An average condition was also assumed
in a manner similar to that explained for the upstream dam ,

• with the average failure time taken to be about 2.0 hours
(since a more gradual downcutting through earth was expected).

The Recreation Dam breach outflows (again, assuming
that breaching began when the reservoir level reached the
top of dam elevation) ranged from about 10550 cfs for the
minimum section-prolonged failure time scheme, to about
11770 cfs for the maximum section—minimum failure time

• scheme (Appendix C, Sheet 29). The average condition breach

15
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~~~ outflow was about 10660 cfs compared to the non-breach
1/2 PMF peak outflow of about 8790 cfs (Summary Input/Output
Sheets, Sheet Q). The additional increase in water surface
elevation over that expected under 1/2 PMF non-breach condi-

- 
I tions caused by the combined failures of both Recreation Dam

• ~~
- and the upstream Philipsburg Reservoir Darn ( breached according

to their average set of failure conditions) was about 0.3
feet at the U. S. Route 322 bridge (located at about 500 feet
downstream from the dam) and about 0.5 feet at the PA Route 504
bridge (located at about 900 feet below the dam; Appendix C,
Sheet 30). Since the 1/2 PMF would cause signif icant flooding
downstream regardless of dam breaching (with maximum depths
of flow of about 4 feet above each of the previously mentioned
bridges) , the failure of Recreation Dam does not seem to
pose a serious threat to significantly increase the loss of
life or property damage downstream above that to be expected
from the 1/2 PMF alone.

5.6 Spillway Adequacy .

Th~ adequacy of the Recreation Dam spillway system can
be described as follows:

1. If the flashboards were entirely removed , the dam
facility could handle 54 percent of the Probable Maximum
Flood (PMF) prior to overtopping of the embankment occur-
ring, assuming that the upstream Philipsburg Dam would not
fail  due to its overtopping . The Recreation Dam spillway
would then be considered “inadequate.”

2. If it is assumed that the Philipsburg Dam would
fail upon overtopping (which occurs under floods greater than
or equal to 47 percent of the PMF), the Recreation Dam could
also be overtopped and thus could possibly fail. The spiliway
of Recreation Dam would still be considered “inadequate” , but
not seriously inadequate, as the increase in the downstream
tailwater due to embankment failure would not be significant.

I i•-.-
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRIT Y

6.1 Visual Observations.

a. Embankment . Based on visual observations , the
- 

I embankment appeared to be in poor condition .

Numerous trees and bushes have become established on• the downstream face of the dam. Riprap protection is mini-
mal to non—existent. A level check indicated that portions
of the dam crest were lower than the design elevation of
109.2 by on the order of 0.5 feet.

Although the reservoir was drained at the time of
inspection , a few hydrophilic plants were noted on the
downstream slope suggesting that seepage may be a problem
under normal operating conditions.

The existing dam is a modification of a structure that
was constructed prior to 1889. Details of construction are
not certain but photographs and early correspondence within
PennDER files suggest that portions of the dam may be con-
structed of timber cribbing with an earth cover. Photographs
of a portion of the dam that failed in 1936 substantiate
this belief. it is also apparent that fill has been placed
in the area downstream of the northern portion of the embank-

J 
inent , thus reducing the apparent height of the embankment.

It is impossible , under the present drained condition of the lake ,
to adequately evaluate the structural integrity of the

• embankment. A more detailed investigation is warranted to
determine the engineering characteristics of the embankment
materials and the stability under all possible operating
conditions.

b. Appurtenant Structures. Based- on the visual
observations , the spiliway appeared to be in poor condition.

The left abutment masonry wingwall is missing several
stones and many of the joints are cracked (see Photograph 8).
Several jo ints on the ogee-like section of the spillway and
the spillway sidewalls will also require repointing . A
large scour pool ( approximately 3 feet deep) is present at
the toe of the apron beyond the left spil].way bay and there
has been considerable erosion of the left  bank of the stream
jus t beyond the endwall. The reservoir was drained in May
1978 when seepage was observed issuing from beneath the
spillway .

17
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.~~, It was noted that the color of the water in the plunge
pool was different than the water flowing through the outlet
structure at the time of inspection. It is possible that
the color difference is due to turbidity which would then
suggest that piping is taking place beneath the spillway or

- 1 lef t  abutment.

6.2 Design and Construction Techniques.

Actual design data, design computations, or reports
were not available for any aspect of the facility except the
flashboards.

An assessment of the flashboard design concept was
conducted utilizing the modified HEC-1 program. Results
of the analyses are as follows:

Under normal operating conditions the flashboards
- 

• 
are assumed to fail under about a 2-foot head (at el. 107.5
relative datum) corresponding to a flow of about 1050 cfs
(Appendix C, Sheet 17). The total flow at this elevation

• just prior to failure would then be about 2320 cfs, including
the diversion ditch contribution of 1270 cfs (Appendix C,
Sheet 31). If perhaps a flood of about 1/5 PMF magnitude
occurred , the flashboards would fail instantaneously at a
discharge of 23~ 0 cfs, unleashing a failure outflow of atleast 7000 cfs (which is the above mentioned diversion ditch

-- j outflow of 1270 cfs in combination with the ogee-like spill-
• way discharge of 5730 cfs corresponding to elevation 107.5

feet; Appendix C, Sheet 18). The approximate water surface
elevations corresponding to a discharge of 3500 cfs (the
maximum flow if the fla shboards did not fail) at the Route 32 2
and 504 bridges would be 1437.2 feet (MSL ) and 1435.2 feet

- 
- (MSL); respectively (Summary Input/Output Sheets B and C).

Both elevations are below their particular top of bridge
elevations; thus , the peak 1/5 PMF flow will be contained
within bank. On the other hand, the approximate water
surface elevations at the two bridges corresponding to a
discharge of 7000 cfs (minimum failure outflow) would be
1443.1 feet and 1439.2 f~ct, respectively. Therefore, the
Route 322 bridge would be overtopped by about 3.3 feet, and
the Route 504 bridge by about 3.1 feet. Even if only twc of
the four sets of flashboards failed under the 2-foot design
head (as has occurred recently) , the failure flow would be
such that the two downstream bridges would be overtopped by
about 2 feet each (Appendix C, Sheets 31 to 33). Under
these circumstances, although the dam embankment would not
be overtopped , the failure of the spillway flashbaords

L (either in part or totally) would cause a significant increase
in the downstream water surface elevations .

18J
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In so much as the Recreation Darn Reservoir is usable
only with the flashboards in place (otherwise a very shallow
marsh of no practical use would result), the facility in
its existing normal operating state (with present spillway)
is unsafe.

6.3 Past Performance.

The structure, as it exists today, was constructed in
1937 and 1938. Remnants of the older structure pre-dating
1889 probably make up portions of the northern embankment. — 

-

Since 1938, the facility has experienced numerous problems
most of them related to the flashboards . Borough personnel
indicated that seepage developed beneath the spiliway follow-
ing a flood in May 1978. The facility was drained shortly
thereafter.

1
6 .4  Seismic Stability.

• The dam is located within Seismic Zone No. 1 and may be
subject to minor earthquake induced dynamic forces. Due
to its relatively small cross-section , it is believed the
embankment can withstand the expected minor earthquake
induced forces. However, no calculations or investigations
were performed to confirm this opinion.

r
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection and available
engineering data suggest that the dam is in poor condition.
Trees and bushes have become established on the downstream
face of the northern portion of the embankment. There is no
riprap protection on the upstream dam face. Field measure-
ments indicated that the embankment crest was below the
design crest elevation in several areas.

The reservoir was drained at tho time of inspection ,
consequently , little can be said of seepage conditions.
Some hydrophilic vegetation was observed near the northeast
end of dam, suggesting possible seepage through the embank-
ment under normal operating conditions.

Little is known of the design and construction of the
embankment. PennDER files contain correspondence and photo-
graphs which suggest that the original facility was a timber
crib structure whicI~ was later covered with earth. Some of
the original structure probably exists beneath the earth
portion of the northern embankment.

The spillway wingwalls and sidewalls are cracked and
deteriorated. Seepage was observed issuing at the toe of
the spillway following a flood (May 1978) which caused
failure of the flashboards in the left spillway bay . The
darn was drained shortly thereafter.

Hydraulic and hydrologic calculations yielded the
H following implications:

1. If the flashboards were entirely removed , the dam
facility could handle 54 percent of the Probable Maximum
Flood (PMF) prior to overtopping of the embankment occurring ,
assuming that the upstream Philipsburg Dam would not fail
due to its overtopping. The Recreation Darn spillway would
then be considered “inadequate.”

2. If it is assumed that the Philipsburg Dam would
fail upon overtopping (which occurs under floods greater than
or equal to 47 percent of the PMF), the Recreation Dam could
also be overtopped and possibly fa i l .  The spiliway of
Recreation Dam would still be considered “ inadequate” , but

L 
not seriously inadequate, as the increase in the downstream
tailwater due to embankment failure would not be significant.
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• Based on visual evaluation and past performance,

however, the spillway system is considered structurally
unsafe but of non-emergency status as the reservoir is
completely drawn down. In addition, evaluation of the
flashboard system indicated that failure of the flashboards

- 1 under normal operating procedures could in itself cause • 
-

serious downstream consequences.

b. Adequac of Information. The available data is
considered sufficient to make a reasonable Phase I assess-
ment of the facility. -

c. Urgen9’. It is suggested that the recommendations
listed below be implemented immediately .

d. Necessity for Additional Investigations. Addi—
tional investigations are considered necessary and are
listed in Section 7.2 below.

7.2 Recommendations/Remedial Measures.

Recognizing that the existing structure may function as
a flood retarding facili ty during periods of heavy rainfall ,
it is recommended that the owner immediately :

a. Remove the remnants of the flashboard system and
sluice gate to provide unrestricted flow through the spillway .

b. Backfill the large scour hole adjacent to the left
abutment wingwall with well-graded rock available in the
discharge channel.

c. Provide lateral support for the wingwalls where
required and slope protection to the channel walls in and
around the vicinity of the wingwalls.

d. Immediately implement a warning system to notify
downstream residents in the event emergency conditions
develop. Included in the system should be provisions for
around-the-clock surveillance during periods of unusually
heavy rainfall .

If use of the facility as a recreational reservoir is
abandoned , the entire spillway system and northerly embank-
ment should be removed and the area restored to a near-
original condition.

If recreational use of the facility is to be restored
it is recommended that the owner in addition to Items a
through d above:

21 - ,
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e. Enlist the services of a registered professional
engineer experienced in the design and construction of earth
and masonry dams to evaluate the structural integrity of the
Recreation Dam embankment and spiliway. The study should
include a subsurface investigation to assess the engineering
properties of the embankment and foundation materials and a
seepage analyses.

f .  Enlist the services of a reg istered professional
engineer experienced in hydrology and hydraulic design to
more accurately assess the adequacy of the spillway system
( including the diversion ditch).

g. Implement remedial measures dictated by the above
analyses.

C’
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CHECK LIST ND! ID # PA—446

~~
“ HYDR OLOGIC AND HYDRAULI C PE NN DER I D # 14—26

E N G I N E E R I N G  DATA PAGE 5 OF 5

SIZE OF DRAINAGE AREA: 
21.0 square miles

ELEVATION TOP NORMAL POOL: 1444.0 STORAGE CAPACITY: 25 Acre—f~~ t

ELEVATION TOP FLOOD CONTROL POOL: _________  
STORAGE r.APACITY: ——

ELEVATION MAXItIJM DESIGN POOL: —— STORAGE CAPACITY: ——

ELEVATION TOP DAM: 1447.2 STORAGE CAPAC T TY 75 Acre—feet

SP ILLWA Y DATA

CREST ELEVATION: 1440.0 (Top of Crest); 1444.0 (Top of Flashboards)

TYPE: Masonry with ogee-like crest and wood flashboards

WIDTh: --
LENGTH: 113 feet (excluding pier widths)

SPILLOVER LOCATION: Left abutment

I’MIBER AND TYPE OF GATES: 4 ungated bays

OUTLET WORKS

TYPE: None

LOCATION: 
________________________________________________________

ENTRANCE INVERTS : ——
EXIT INVERTS:

~IERGENCY DRAWDOWN FACILITIES : 4—foot by 5—foot gate located in

HYDROMETE OROLOG I CAL GAGES the center of the masonry spillway

TYPE: None

LOCATION: —— -

RECORDS: ——
MAX IP&tl NON-DAM~~ING DISCHARGE: Not known
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PREFACE

The modified HEC-l program is capable of performing two
basic types of hydrologic analyses : (1) the evaluation of

• the overtopping potential of the dam ; and (2 )  the estimation
of the downstream hydrologic-hydraulic consequences result—

: ing from assumed structural failures of the dam . Briefly ,
the computational procedures typically used in the dam
overtopping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

c. Routing of the outflow hydrograph (s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s), time(s) of the peak discharge(s).,
and the maximum stage(s) of each routed hydrograph at the

• downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
• resulting from an assumed structural failure (breach) of the

dam is typically performed as outlined below.

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir .

c. Development of a failure hydrograph(s) based on
specific breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s),  time(s) to peak, and maximum water
surface elevation(s) of the failure hydrograph (s) for each
location.

0

C-i
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f.—  GEOLOGY : 
—

Recreation Dam is located on the southeast side of

Philipsburg, Pennsylvania , within the Pittsburgh Plateaus

section of the Appalachian Plateaus Province. This province

is characterized as a high plateau underlain by nearly hori-

zontal to gently folded sedimentary rocks. Strata in the

Recreation Darn area dip to the northwest at approximately

220 feet per mile.

The dam is founded on recent alluvium of unknown thick-

ness. Rock units underlying the dam and in the surrounding

hilltops are of the Pennsylvania age, Clearfield Creek, and

Millstone Run Formations. These units consist primarily of

interbedded strata of shale, coal, siltstone, and sandstone.

The coals within the Clearfield Creek Formation are locally

known as the “Clarion” coals whereas those of the Millstone

Run Formation are known as the “Lower Kittanning” coals.

Many of the first order tirbutary valleys of Moshannori

Creek are oriented in a northwest—southeast direction. This

orientation coincides with the direction of a systematic

joint system in the Philipsburg area as well as with the

strike of many wrench faults, suggesting some structural

control from drainage patterns. 
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