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PREFACE 

~ ~ t~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 f~om the Office
of the 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 investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation
is intended to identify the need for more detailed 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 reservoir was lowered 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
environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing interna l and external conditions , and is
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 spillway 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 spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of
the dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: SCS Dam PA 463
Coun ty Loca ted: Monroe Coun ty
State Located: Pennsylvania
Stream: Leavi tt Branch of

Brodhead Creek
Coordinates: Latitude 41° 12.4’

Long itude 75° 15.0’
Da te of inspection: 17 Octobe r 1978

• SCS Dam PA 463 is owned by the Wayne Co issioners
and maintained by the County. The dam and reservoir are used

• as a flood control structure for the downstream town of
Canadensis, Pennsylvania. The impoundment was designed by the
United States Department of Agriculture , Soil Conserva tion
Service (SCS), in 1972 and 1973, and the structure was
completed in 1976.

with the exception of possible design deficiencies
in the filter drainage system, the dam and it. appurtenant
facilities are considered to be in good condition and well
maintained. The dam is classified as an “Intermediate” size

-
• structure with a “High” hazard classification consistent with

its potential for extensive property damage and probable loss
of life in the event of failure. Calculations indicate that
the existing spiliway systems are capable of passing the
Probable Maximum Flood without overtopping. Therefore , the
spillway systems are cons idered to be “Adequate”.

The visual inspection noted that fines were depos-
ited in the ends of the internal drainage discharge pipes and
also at the base of the pipes, indicative of a potential
piping problem. As a result, the redesign data was indepen-
dently checked (see Appendix G) to determine if the filter
criteria was satisfactory to prevent piping. These calcula-
tions, using criteria set forth by the SCS and the Corps of
Engineers, indicate that all aspects of the criteria in
reference to piping were not satisfied. Therefore, the
possibility of piping does exist and is evident by the
accumulation of fines in and at the base of the drainage
pipes. with the exception of this deficiency , the visual
inspection and review of the available documentation indicates
that all other external features of the dam and its

• appur tenan t struc tures are in reasona bly good cond ition and
the embankment materials were placed in accordance with
specification requirements.
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Consider ing the possible deficiency in the f i l t e r
design , the following recommendation should be implemented
immed lately.

1. It is recommended that the Owner monitor seepage
through the downstream toe drains , especially after
a period of retention. This monitoring could last
several weeks or until the seepage has decreased.
Par ticu lar emphasis should be direc ted towards
monitoring for the presence of fines. If fines are
observed and conditions indicate that piping is
occurring as determined by a - Professional Engineer,
appropriate action should be taken.

These recommendations should be performed as soon as
practical.

• 1. It is recommended that the trash rack be monitored
and kept thoroughly clean to prevent clogging.

2. The log currently wedged at the base of the entrance
tower should be removed to improve hydraulic condi-
tions into the pr incipal spiliway.

Because of the location of the dam upstream from
populated areas, a formalized procedure of observation and

40 warning during periods of high precipi tation shou ld be wri tten
and implemented. The Owner ’s curren t mai n tenance inspection
checklist provided by the SCS is adequate for this structure ,

• prov ided provisions are incorporated to check for the presence
of fines through the drainage systems.

~ohn prbschuk , Jr.,/~LE. Date
Penr~ ylvania Reg~ótration 27450Ew~~dward-Clyde Consultants

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3/917?
William S. Gardner , P.E. Date
Pennsylvania Regis t ra t ion 4302E
Woodward-Clyde Consultants
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SCS DAM PA 463
NATIONAL ID #PA 00814

DER #45—250

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Author ity. 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.

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

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

1.2 Description of Project. 
~~~ •

- -
~~ 

) -
a. Dam and Appurtenances. SCS Dam PA 463A is a

homogeneous embankmen t composed predominan tly of ma~er ia1s
classified as sandy silts, Zone 1. The dam is approx imately
850 feet long, has a crest width of 26 feet, a crest elevation
of 1,223.4, and a maximum height at the centerline above the
stream bed of 88 feet. The upstream slope is 3.75H:1V with
10—foot and 12-foot wide berms at elevations 1,190 and 1,159
feet, respectively. The slope between the berms is protected
with Zone 2 material classified as cobbles l and boulders, or

• other oversize material raked from the Zohe 1 fill. The
downstream slope is 3.5H:lv, and has two 10 foot wide berms at
elevations 1,194 and 1,164 feet. 

~~
- ,

‘The dam contains an unusual internal drainage system~~-(-see Pla-te.s--3----and---5-)-, Drain fill material was placed on the
downstream slope of the cutoff trench excavation. In
addition , a trench drain was placed about two-thirds of the
distance from the centerline to the downstream toe and a
blark2t drain is under a portion of the dam. Seepage
collected in the drains outlets in the impact basin at the
downstream toe or through one of the three pipes discharging
at the downstream toe. —

The reservoir area is normally dry, impound ing wa ter
temporarily during severe storms. Water is normally dis
charged through the pr incipal spillway via a drop inlet r iser - •
located within the upstream embankment toe at approximately

1
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Station 5 + 50, as shown on Plate 7. Water can enter the
ungated reservoir drain at elevation 1,138 and also overflow
weirs at elevation 1,158.9, discharg ing through a 30-inch
diameter reinforced concrete pipe. The reservoir drain is
about 52 feet long and has 2 anti-seep collars (see Plate 7).
The concrete discharge pipe is located at the base of the dam
and is founded on natural ground. The pipe is approximately
638 feet long and has 21 anti-seep collars. This pipe
discharges into the impact basin at the downstream toe. The
pipe outlet invert and the impact basin end sill are at
elevation 1,125.0.

During severe storms, excess wa ter can be di schar ged
over the emergency spillway at the r ight abutment. The grass-
lined emergency spillway is 200 feet wide wi th a 30 foot long
level control section at elevation 1,214.9. The cut for the
control section of the emergency spillway was made to about
elevation 1,214.9 (see Plate 2). To control hillside seepage
and prevent slides, the spiliway cut slopes are benched with
under drains and a rock-lined diversion to intercept rain

• runoff and seepage above the cut (see Plate 6). The channel
discharges through the woods into the downstream valley,
meeting the princ ipal spillway discharge channel approx imate-
ly 500 feet downstream of the impact basin.

b. Location. The dam is located on the Leavitt Branch
of Brodhead Creek, approximately 1¼ miles south of Skytop,
Pennsylvania, west of Route 390. The dam and drainage basin
are located in Barrett Township, Monroe County, Pennsylvania.
The dam site and reservoir are shown on USGS Quadrangle
entitled “Skytop, Pennsylvania” at coordinates N 410 12.4’ W
750 15.0’. A regional location plan of SCS PA Dam 463 is
enclosed as Plate 1, Appendix E. As shown on Plate lA, there
are five dams upstream of this structure.

c. Size Classification. The dam is classified as an
“Intermediate” structure by virtue of its 88-foot height and
1,430 acre-foot maximum storage capacity.

d. Hazard Classification. A “High” hazard classifica-
tion is assigned consistent with the potential for extensive
property damage and probable loss of life in Canadensis,
Pennsylvania.

e. Ownership . The dam is owned by the Monroe County
Commissioners. However, Monroe County has made an agreement
with the Civil Defense Office to inspect and maintain the dam.
Therefore, all correspondence should be sent to Mr. Joel
Keller , Civil Defense Director , Civil Defense Office, d o  The
Court House, Stroudsburg, Pennsylvania 18360.

2
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f. Purpose of Dam. SCS PA 463 is a single purpose
• flood control dam. It is one of four structures designed for

the Brodhead Creek watershed , of which three are built .

g. Design and Construction History. The dam was
designed by the United States Department of Agriculture , Soil
Conservation Service (SCS) , and final construction drawings

• were prepared in 1972 and 1973. The dam was constructed by
the DeVault Contracting Company of Kimberton , Pennsylvania.
All work was inspected by SCS representatives , Mssrs. Peter
Petras and Walter Hamlyn , Jr.

The original geologic investigation indicated that
material excavated from the emergency spillway would be
suitable for embankment construction. However , the suitabili-
ty of the material , mostly a non—plastic silty sand , was
subsequently questioned. As the material would be excavated
from below the groundwater table, the natural water content
could be well above the optimum for compaction. Further , as
the embankment material is non—plastic and the abutments are
very steep, some potential exists for cracking of the
embankment as a result of differential settlement.

As a result of a site visit on 16 April 1974 by SCS
personnel from the State and regional offices, the original

• internal drainage design was questioned and a reevaluation was
performed. Concern was expressed by the inspector as to
whether fill material would pipe into the drain fill.
Therefore , samples of the fill and drain material were taken
from the embankment to determine if piping had actually taken
place. As a result of this reevaluation , the internal
drainage systems were redesigned to the configurations shown
on Plates 5 and 5a, Appendix E.

The application to construct the dam was submitted
on 15 January 1973. At the request of the Pennsylvania Fish
Commission , the reservoir drain  gate was eliminated , thus
eliminating the normal pool at elevation 1,158.9 feet, the
riser weir elevation. The “Report Upon the Application of the
Commissioners of Monroe County” was submitted on 26 March 1973
by the State of Pennsylvania and the permit to construct the
dam was issued 3 April 1973. Construction began in August
1973 and was essentially completed by 6 July 1976. The
official completion date for this project is listed in
Department of Environmental Resources files as 13 September
1976.

h. Normal Operating Procedures. Reservoir outflow is
controlled by the principal and emergency spillways. Under
normal conditions , the reservoir remains dry wi th  all flows
passing through the reservoir dra in , through a 30—inch

3 

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

— ~~~~~~~~~~~~~~~~~~



diameter reinforced concrete pipe located at the base of the
• embankment , and discharging into an impact basin at the

downstream toe . During storms , water can be stored and
• discharged over the intake riser weirs . The outlet invert of

the common 30—inch pipe is at elevation 1,125.0. As the
reservoir drain is ungated , the minimum discharge for this
structure is the natural stream flow.

Excess water is stored up to elevation 1,214.9.
Thereafter , water is discharged through the emergency spill—
way.

1.3 Pertinent Data.

A summar y of pertinent data for SCS PA 463 is
tabulated below:

a. Drainage Area (sq miles) 6.68

b. Discharge at Dam Site (cfs)
Maximum Known Flood at Dam Unknown
Principal Spillway w/Water at
Elev 1,214.9 157

Design High Water at Elev
1,218.1 2,796

Freeboard Storm ( top of dam) 13,753

c. Elevation (feet above MSL)
Top of Dam (after settlement) 1,223.4
Normal Pool None
Principal Riser
Reservoir drain 1,138.0
Weir 1,158.9
Emergency Spillway Crest 1,214.9
Principal Spiliway Exit Invert 1,125.0

d. Reservoir (miles)
Length at Normal Pool N/A
Length at Design High Water

• (elev 1,218.1) 0.5

e. Storage (acre—feet)
Riser Crest (elev 1,158.9) 40

• Emergency Spillway Crest
(elev 1,214.9) 1,136

Top of Dam (elev 1,223.4) 1,430

f. Reservoir Surface (acres)
Normal Pool 0 (dry)

4
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g. Dam Data
Type Homogeneous earth.
Length 850 ft
Height Above Stream Bed 88 ft
Crest Width 26 ft
Volume 511,000 Cu yd
Side Slopes
Upstream 3.75H:1V
Downstream 3.5H:1V
Benches
Upstream
Top (width) 10 ft minimum at

elev 1,190.
Low (width) 12 ft minimum at

elev 1,159.
Downstream

• Top (width) 10 ft minimum
Low (width) 10 ft minimum

Cutoff 12 ft width with
1:1 side slopes.

Grout Curtain None

• h. Principal Spillway
Type 2½ ft x 7½ ft x 22

f t  concrete drop
inlet riser , 30—
inch conduit and
impact basin.

Elevations (ft)
Weir 1,158.9
Reservoir Drain Invert 1,138.0
Pipe Outlet Invert (and
impact basin end sill) 1,125.0

• i. Emergency Spillway
Type Trapezoidal chan-

nel cut through
natural soils,
grass-lined.

Size 200 f t  wide
Sid e Slopes 3H :1V ard 2.5H:lV.

• Downstream Channel The channel flows
• through a predom-

inantly wooded
valley for 1.1
miles before en-
tering Brodhead
creek. The con—
tluence of Brod-
head and Leavitt
Branch is the
f i r s t  downstream
damage center.

5
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. A summary of eng ineering data on
SCS PA 463 is presented on the checklist attached as Appendix
A. Princ ipal documents c’-ntaining data used for this report
are the “Report Upon the Application of the Commissioners of
Monroe County” by the Department of Environmental Resources
(DER), dated 26 March 1973, and the “Permit” prepared by the
Commonwealth of Pennsylvania, DER, dated 3 April 1973. In
addition , there was a 36-sheet set of drawings prepared by the
U.S. Department of Agriculture , Soil Conservation Service
(SCS), Job No. PA—463-P , dated 1972 and 1973, and a complete
design folder including geology and soils reports; hydraulic
and structural design data located in SCS archives, Mechanics-
burg, Pennsylvania. SCS files also contain job diaries , field
books, memos and letters. DER files contain miscellaneous
letters, correspondence , memos, photographs and construction
progress reports.

b. Design Features. The pr incipal design features of
PA Dam 463 are illustrated on the plans and profiles enclosed• herein in Appendix E as Plates 2 through 9. These plates were
reproduced from SCS drawings. A detailed description of the
design features of the dam and appurtenant structures is
presented in Section 1.2 of this report, paragraph a. As
noted , this dam is basically a homogeneous embankment with
three drainage systems. The first drainage system is located
on the downstream inclined face of the cutoff trench , the
second one is located approximately two-thirds of the way
downstream from the centerline of the embankment , and a
blanket drain , as shown on Plates 3, 4 and 5. All drains
discharge through a series of drainage pipes which collect the
water and discharge it adjacent to the impact basin or through
pipes along the toe of the dam. This unusual drainage system
was constructed as a result of the re-evaluation performed
during construction . Reservoir discharges are controlled by
use of the multi-level principal spillway located at the
upstream toe and through the emergency spillway located at the
right abutment.

2.2 Construction.

Details of construction are presented in Section
1.2, paragraph g. DER files contain a series of progress

—* 
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reports which show that 134 in-place density tests were
• performed. Each of these tests was reported to have densities

greater than the 95 percent of the Standard -Proc ter test
required by the specifications. The construction reports,
dated 1973 through 1976, also indicate that all construction
was performed in a satisfactory manner and approved by the
resident engineer for SCS.

2.3 Operation Data.

There are no operational records maintained. There
are no water level measurements or rainfall records maintained
within this watershed. The dam is reportedly mon itored during
severe storms by local Civil Defense authorities.

2.4 Evaluation.

a. Availability . All engineering data evaluated and
reproduced for this report was provided by either the

- ‘ Pennsylvania DER, SCS, or from conversations wi th  local Civil
• Defense personnel.

b. Adequacy . The data available was sufficiently
adequate to evaluate this structure for a Phase I investiga—
tion.

C. Va1idit.~~ There is no reason to question the
• validity of the data.

7
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The observations and comments of the field
• inspection team are contained in the checklist enclosed herein

as Appendix B, and are summarized and evaluated as follows.
In general, the appearance of the facility indicates that the
dam and its appurtenances were construc ted in general accor-
dance with specifications. The structures appear to be well
maintained and in good condition. With the exception of the
sand deposits observed at the ends of the drainage pipes, all
features appear to be functioning properly. A detailed
discussion of the filter is presented below and in Section 6.

b. Dam. Careful inspection of the embankment revealed
• no signs oYiurface cracks, unusual movements or cracking at
• or beyond the toe. Some minor erosion and two depressions

were observed on the upstream side of the dam just below the
first bench. These benches are graded towards the embankment
but do not drain laterally. As a result, there is standing
water on the benches. No unusual distortions were observed
relative to the vertical and horizontal alignment of the crest
when checked with survey equipment.

Both the upstream and downstream slopes of the
embankment are covered with Crownvetch and other vegetation.
There is no evidence of unusual movement, distortions or
deterioration observed between the junction of the embankment
and the abutment and between the spillway and the dam.

No seepage was observed at the base of the dam, but
a flow of approximately 5 to 7 gallons per minute was observed
from beneath a 12-inch diameter corrugated metal drainage pipe
adjacent to the toe of the right abutment. Two other 12-inch
diameter corrugated metal drainage pipes were also noted near
the downstream toe. These pipes were observed to be dry. A
review of the “as-built” drawings showed that these pipes were
part of the redesigned drainage system incorporated in the
dam. Deposits of fine sand were noted in and at the ends of
two pipes. It appears that this sediment may be related to
pip ing beneath the drainage pipe. However , the sand deposits
were observed to not exceed one or two cubic feet per pipe,
and there is no evidence of ground loss or erosion. Embank-
ment drains which discharge through both sides of the impact
basin were also inspected. There was no noticable flow from
either of these two pipes.

8
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It is noted that the water level behind the dam was
at elevation 1,138.7± feet. Therefore, the peiformance of the
internal drainage system under high reservoir levels could not
be evaluated.

c. Appurtenant Structures.

1. Principal Spillway. Exposed portions of the
riser and reservoir drain inlet were inspected and
observed to be in good condition with no signs of
distress, concrete spalling, or other indications
of poor construction or movement of the riser. The
reservoir drain inlet was partially clogged with a
log, resul t ing in the backup of approximately 8
inches of water. The impact basin located at the
downstream toe was also inspected with no signs of
deterioration. In general, the outlet system
appears to be in good condition.

2. Emergency Spillway. The emergency spillway was
found to be in good condition , being excavated into
erosion resistant materials and grass-lined. There
are no signs of significant erosion, channel deteri—
oration or other evidence that the spiliway would
not function as designed. As noted on design
drawings , the benches on the right side cut of the

• emergency spillway channel contain gravel-filled
drainage trenches to control sidehill seepage.
Additional drains were installed at the junction of
the channel bottom and right wall and in the r ight
channel wall (see Photo 4). These systems were
carefully inspected and assessed to be operating
properly.

d. Reservoir. Reconnaissance of the reservoir dis-
closed no evidence of significant siltation , slope instabil-
i ty , or other features that  would s ign i f ican t ly  af fec t  the
flood storage capacity of the reservoir. It is noted that
during the severe winte r of 1977-78, many deer died in the
reservoir area, and the remains flowed downstream during
spring thaws, blocking the reservoir drain inlet. This is an
unavoidable condition which should be monitored during the
spring of each year.

e. Downstream Channel. As shown on Plate 1, Appendix
E, Leavitt Branch joins Brodhead Creek above Canadensis,
Pennsylvania. Between SCS PA 463 Dam and Brodhead Creek , the
stream passes through a densely wooded valley. The first
downstream house is located approximately 5,000 fee t below the
dam. Canadensis is a heavily populated area containing more

9
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than 100 homes, and many are built on the flood plain.
• Therefore, the “High” hazard classification is clearly war-

ranted.

3.2 Evaluation.

In summary, the visual survey of the dam disclosed
no evidence of apparent past or present movements to indicate
instability of the structures. The seepage noted through and
beneath the drainage pipes at the downstream toe is not
assessed to be critical , but there is concern that piping of
fines has occurred. Conclusive evidence to indicate that
piping is continuing could not be obtained , but continuing
piping should not be discounted until proper monitoring is
performed. This monitor ing should be performed particularly
after a period of high reservoir level.

All other portions of the dam, which include the
principal spiliway intake systems and discharge outlet, the
emergency spiliway and the exposed portions of the embankment,
were inspected and observed to be in good condition. Overall,
it is assessed that the dam is properly maintained and
reasonable efforts have been made to keep debris from clogging
the intake system.

10
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

SCS PA 463 is a “Dry” flood retention structure and
its operation does not require a dam tender. Under normal
stream flow conditions, all water is discharged through the
reservoir drain to the 30-inch ID reinforced concrete pipe,
discharging into an impact basin at the downstream toe.

During high flow conditions , water passes through
the reservoir drain inlet at a controlled rate while excess
water is stored behind the embankment. When the water level
rises and reaches the upper weir at elevation 1,158.9, the
discharge through the principal spillway increases signif-

• icantly. Thereafter , water is stored until the impoundment
level reaches the crest of the emergency spillway at elevation
1,214.9. Flow over the emergency spillway is discharged
through the woods to the downstream channel below the toe of
the dam.

4.2 Maintenance of the Dam.

The dam is mainta ined by the County and inspected by
the Soil Conservation Service for the first three years.
Thereafter , inspections are performed by the Owner. Typical
maintenance work includes cutting of grass and the cleaning of
the drainage pipes along the downstream toe.

4.3 Maintenance of Operating Facilities.

Since the operating facilities are extremely sim-
ple, maintenance work by the County is limited to yearly
inspections and the cleaning of these structures. At the time
of inspection , all structures were clean and appeared to be

• well maintained , with the exception of one log at the base of
the reservoir drain inlet. This log does not impede flow to
any significant extent.

4.4 warning Systems In Effect.

There are no written warning systems at the time of
inspection, or procedures established to be followed during
period s of exceedingly heavy rainfall. It is reported that 
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the structure is monitored by local Civil Defense authorities
during storms, and that the Civil Defense Authority would
notify the Police and Fire Departments.

4.5 Evaluation.

It is believed that the current operating procedures
are reasonably realistic means of operating the relatively
simple control facilities at SCS PA 463. Furthermore , it is

• believed that the maintenance procedure is a reasonable one to
• maintain this system. The informal warning procedure is
• considered a reasonable means of monitoring the dam during

severe storms and for notifying appropriate authorities.
However , this procedure should be formalized in writing i~nd
should include telephone numbers and addresses of those
persons that are responsible for monitoring the dam and for
warning downstream residents of possibly high flows.

12
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

- : a. Design Data. The complete original design folder
was reviewed at the Soil Conservation Service (SCS) State
office in Harrisburg, Pennsylvania. Portions of the design
folder are presented in Appendix C.

The watershed is small, L-shaped, and approximately
3.4 miles long and 4.2 miles wide , having a total area of 6.68
square miles. The longest watercourse is about 8.3 miles.

• About 88 percent of the watershed is controlled by upstream
structures in series. The largest of which , Skytop Dam,
National ID *PA 00634 , DER *45-71 , was also inspected under
the National Dam Inspection Program. Results of that
inspection and evaluation indicate that Skytop Dam will be
overtopped by an 0.5 PMF event, but it is not likely to fail.
The dam has withstood overtopping of at least one foot for
greater than one day. Failure of any of the other upstream
dams, Lake In the Clouds, Lake Jamie or No. 10 Dam, would have
a negligible effect on SCS PA 463 because of their limited
storage capacities. Watershed elevations range from approxi-
mately 2,400 feet in the upper reaches to the pond drain
elevation of 1,138 feet. The watershed is more than 95
percent wooded with less than 10 percent residential develop-
ment. It is likely that residential development will continue
within the watershed.

In accordance with the criteria established by the
Federal (OCE) Guidelines , the recommended spillway design

• flood for this “Intermediate ” size dam and “High” hazard
potential classification is the Probable Maximum Flood (PMF).

b. Experience Data. There are no records of reservoir
water levels or rainfalls within this watershed. There are no
estimates or records of previous high water levels.

c. Visual Observations. On the date of the inspection ,
there were no conditions observed that would indicate a
reduction in spiliway capacity during an extreme event.
Observations regarding the condition of the downstream chan-
nel, spillvays and reservoir are located in Appendix B.

d. Overtopping Potential. The dam was designed to pass
the PMF without overtopping. The PMP inflow hydrograph and
flood routing are presented in Appendix C. This information
was reviewed and evaluated.

13
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The watershed area determined for this investiga-
tion is greater than the value used in design. Construction
of upstream Lake Jamie Dam added about 0.7 square miles to the
drainage area. However , the Corps of Eng ineers criteria
includes the Hop Brook factor , which reduces the point
rainfall from 25.5 inches to 20.4 inches. The differences are
compensating and reduce the total volume of runoff , as
indicated by the PMF inflow hydrograph computed by the HEC-1,
Rev., Dam Safety Version , computer program. Therefore, the
flood routing is judged adequate.

e. Spillway Adequacy . The design PMF peak inflow was
computed to be about r3,890 cfs, resulting from a six-hour
storm with 25.5 inches of rainfall which produced 21.54 inches
of runoff. This storm was routed through the reservoir to
produce a peak discharge of 13 ,750 cfs at maximum water level
(elevation 1,223.4 feet) at the top of the dam. The spillway
systems for this darn are considered to be “Adequate” since the
dam will pass the PMF without overtopping.

f. Downstream Conditions. SCS Dam PA 463 was designed
as part of a total flood water control plan for the Brodhead
Creek Watershed. The objective of the watershed plan is to
protect resorts along the Brodhead and its tributaries , and

-

• residences in Canadensis. The flood of August 18, 1955,
producing 7.3 inches of rain in eight hours, resulted in
direct damage of $1,115,000 and the loss of nine lives within

• the watershed .

Leavitt Branch enters the Brodhead about 1.1 miles
below the dam. Several dozen homes and businesses are built
in the flood plain at the confluence of Leavitt Branch with
the Brodhead and further downstream along the Brodhead.
Damage, including loss of life , would be significantly greater
if the dam failed during the PMF than damage resulting from
high flows just before failure of the dam during the PMF.

14
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— SECTION 6
• STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability .

a. Visual Observations. The visual observations did
not indicate any existing embankment stability problems. Some
small seepage was observed through and around the dam ’s
drainage system. The seepage observed to be flowing beneath
the drainage pipes is considered undesirable and should be
monitored , studied and corrective action taken if it is deemed
necessary. Furthermore , the fine sands that were noted at the
base and inside the discharge pipes are judged to be evidence
of limited piping. This is considered a potential long—term
failure mechanism and should be corrected. The visual
inspection of the pr inc ipal and emergency spillway systems
reveals that all systems are in relatively good condition and
well maintained.

b. Design and Construction Data. Available design data
is listed in Appendix A and is described in Section 2 of this
report. Design computations were reviewed together with the
redesign data associated with the drainage system. Construc-
tion data consisted of a series of monthly progress reports
and job diaries prepared by Soil Conservation Service (SCS)
representatives. The data indicates that at least 134 in-
place tests were performed for the approximately 511,000 cubic
yards of fill. All of the soil test results exceeded the
minimum specification requirements of 95 percent of the
Standard Proctor test.

Based on the review of the comprehensive set of SCS
drawings , available data in Department of Environmental
Resources files and conversations with SCS representatives,
together with a review of their records , it is believed that

$ the dam was construc ted in general accordance with the
specifications. There is concern about the loss of fines
through and beneath the drainage pipes at the downstream toe.
This concern is based on the results of design checks in

• Appendix G, which show that the filter drain design require—
ments against piping are not all met. Recommendations
pertaining to this concern are presented in Section 7.

c. Operating Records. There are no operational records
for this structure.

d. Post-Construction Changes. There are no reports nor
is there any evidence that major modifications of the dam or

15
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appurtenant structures were made. Additional drains have been
installed at the emergency spillway cut to control hillside
seepage.

e. Seismic Stability . This dam is located in Seismic
Zone 1. Normally, it can be considered that if a dam in this
zone Is stable under static loading conditions , it can be
assumed safe for any expected earthquake conditions. Since
the static stability analysis indicates a stable embankment,
the seismic stability is also assumed to be satisfactory.

16
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SECTION 7
ASSESSMENT/RENEDIAL MEASURES

7.]. Dam Assessment.

a. Assessment. The visual inspection , review of
available design data, and review of construction data
indicate that the dam, embankments , foundation and appurtenant
structures of SCS PA 463 are in good condition, with the
exception of the filter drain , all other features appear to
have been designed properly and constructed in accordance with
specification requirements.

The hydrologic and hydraulic routings included in
the available design documents, as evaluated in Appendix C,
indicate that this structure will pass the Probable Maximum
Flood (PMF). Therefore, the discharge systems of this
structure are considered “Adequate”. In the event of failure
during an extreme event, extreme property damage and probable
loss of life would most likely occur.

b. Adequacy of Information. It is judged that Informa-
tion available for the purpose of the prescribed inspection
was adequate.

c. Urgency. The recommendations presented in Section
7.2 pertaining to the soil piping should be implemented
immediately. All other recommendations should be implemented
as soon as practical.

d. Necessity of Additional Studies. It is judged that
additional investigations pertaining to the possible piping
condition of the drains be performed. These recommendations
are described in Section 7.2.

7.2 Remedial Measures.

a. Facilities. It is recommended that the following
study commence immediately.

It Is recommended that the Owner or his representa-
tives monitor the seepage through the downstream toe drains ,
especially after period s of retention behind the embankment.
This monitoring period should last for several weeks or until
the seepage has decreased. Particular emphasis should be
direc ted towards monitoring the seepage beneath and through
the embankment drainage pipes. Water samples should be taken

17



to check for the presence of fines. If fines are observed to
continue to come from the embankment , the effects should be
studied and appropriate measures should be taken.

It is recommended that the following remedial
measures be implemented as soon as practical.

i. it is recommended that the trash racks be monitored
and kept thoroughly clean to prevent clogging
similar to what has happened during the winter of
1977—78.

2. The log currently wedged at the base of the entrance
tower should be removed to improve flow through the

• drain.

b. Operation and Maintenance Procedures. Because of
• the location of the dam upstream from the populated area of

Canadensis, Pennsylvania, a formal procedure of observation
and warning during period s of high precip itation should be
written and implemented. The Owner ’s current maintenance
inspection checklist provided by the SCS is adequate for this
structure , provided provisions are incorporated to check for

• the presence of fines through the drainage systems.

18
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Sheet 1 of 12
SCS DAM PA 453

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA
I

9,5% wooded, five up8trean darns, very little
DRAINAGE AREA CHARACTERIS TICS: residential development.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1138.0 (dry ) .

ELEVATION TOP FLOO D CONTROL POOL (STORAG E CAPACITY): 1223.4 (1430 Acre-Feet).

• ELEVATION MAXIMUM DESIGN POOL: 1218.1 feet.

ELEVATION TOP DAM: 2223 .4 feet.

EMERGENCY SPILLWAY
a. Elevation 1214.9 f e e t .

b. Type Trape zoida l channe l cut through natural materials.

c. Width 200 feet.

d. Length About 1750 feet.

e. Location Spillover Right abut~nent.

f. Number and Type of Gates None

OUTLET WORKS :

a. Type Drop inlet riser, conduit and imapact basin.

b. Location Station 51•50.

c. Entrance inverts 1158.9 feet.

d. Exit inverts 1125.0 f ee t .

e. Emergency draindown facilities Ungated pond drain , 1138.0

HYDROMETEOROLOGICAL GAGES:

a. Type None

b. Location N/A

c. Records N/A

MAXIMUM NON-DAMAGING DISCHARGE :

-  
- -- -------- 

- -
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DAM SAFETY ANALYSIS Date: 
_ _ _ _ _ _ _ _

HYDROLOG IC/HYDRAULIC DATA By: flFa
Sheet: 2 of .LL

DAM ~~~ Nat. ID No. PA aoe/~ DER No. 4i5-2~~O

Permit/Design Caic. from Calc. from
ITEM’UNITS Files Files/Other Observations

(A) IB) (C)
1. M m .  Crest Elev., ft .  /,22J.~/ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

2. Freeboard , ft. 
______________  ______________  _______________

3. Spil1way~~~Cres t Elev , ft. 
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

3a. Secondary~
2
~Crest Elev , ft. 

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

4. Max. Pool Elev., ft. 
______________  ______________  _______________

5. Max. Outf1ow~
3
~, cfs 

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

6. Drainage Area, mi2 
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  6.68

7. Max. Infl ow~
4
~, cfs /jpgJ 

_ _ _ _ _ _ _ _ _ _ _ _  12 / ?.5
8. Reservo ir Surf. Area , Acre 

_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. Flood Storage~
’5
~, Ac-Ft 

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

Reference all figures by number or ca lcul ation on attached sheets:

Example: 3A - Drawing No. xxx by J. Doe, Engr., in State File No. yyyy.

NOTES:

H (1) Main emergency ep ilZway.

4 (2) Secondary ungated sp iliway.

(3) At maximum pooi, with freeboard, ungated sp iliways only.
(4)  For columns B, C, ‘i se PMF .
(5)  Be tween lowest ungated sp i l iway and maximum poo 1.

4 — — --———-———--- -—- - -- ---S _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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• Date: 1J2~’J75By: pfp~Sheet:
~ Lof ,‘~~

HYDRO LOG I C/HYDRAULIC CALCULATIONS (cont.)

Item (from sheet 2) Source

/ 4 3 4  3a-4 G~A ~~C5 Se..~~’, di-a.~ inj .~ daJe~1 4 

197Z

VA, 5A, 74 p
~~~~~S ~~~~~

dee. ~h~1S j
~

U56~5 Ma..p.s~
5ky -/~p, 

/~�? (I?  7J~)

~~~~~~~~~ N,// &J,~,, PA (1~ 73~)
/3~~~.~~/ 2ano1,~~A (1973)

~~~~~~~~~~~~~~ P’~ (/?73)

Sec ,.,ri6ed 9

— 

~~~~~~~~~~~~~~ 
- - -  - ____________

_ _ _ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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SHEET 4 of 12

EEC-i, REVISED
FLOOD HYDROGRAPH PACKAGE

The or iginal “Flood Hydrograph Package” (HEC—l) ,
developed by the Hydrologic Engineering Center , Corps of
Engineers , has been modified for use under the National Dam
Inspection Program. The “Flood Hydrograph Package (HEC—l) ,

• Dam Safety Version” , hereinafter referred to as, HEC—l, Rev.,
has been modified to require less detailed input and to
include a dam breach analysis. The required input is obtained
from the field inspection of a dam , any available design/eval—
uation data, relatively simple hydraulic calculations, or
information from the USGS Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam .

EEC—i, Rev, computes a reservoir inflow hydrograph
based on individual watershed characteristics such as: area,
percentage of impervious surface area, watershed shape, and
hydrograph characteristics determined from regional correla-
tion studies by the Corps of Engineers, Baltimore Distr ict.
The inflow is routed through the reservoir using spiliway
discharge data obtained from the field inspection or design
data. Flood storage capacity is determined from USGS maps or
design information and verified by the field inspection. In
the event a spiliway cannot discharge 0.5 PM? withou t
overtopping and failure of the dam , downstream channel

5 characteristics obtained from the field inspection and USGS
maps are inputed and flows are routed downstream to the damage
center and a dam breach analysis is performed .

Included in this Appendix are the HEC—1, Rev.
pertinent input values and a summary print—out tables.
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MFB SCS Dam PA 463 Sheet 5 of 12
- :  Hydrology/Hydraulics

Classification (Ref. - Recommended Guidelines for Safety
Inspection of Dams)

1. The hazard potential is rated as “High” as there would be
loss of life if the dam failed.

2. The size cl6ssification is “Intermediate ” based on its
88-foot height and 1,430 acre-foot total storage capac-
ity.

3. The spiliway design flood , based on size and hazard
classification , is the Probable Maximum Flood (PM?).

Hydrologic/Hydraulic Analysis

1. Original Design Data.

The complete hydrology/hydraulics design folder was
available for review. Phe PMF inflow hydrograph was
determined according to procedures in the SCS National
Engineering Handbook , Section 4. Hydrograph calcula-
tions and flood routing were performed by the SCS
computer program , TR-20. Portions of the original design
folder are included in this appendix.

2. Evaluation.

a. Effect of Upstream Dams. The SCS PMF inflow
hydrograph neglects failure of the several upstream dams.
The watershed is described in detail in Section 5 of the
text and is shown on Plate 1, Appendix E. The largest
upstream dam , Upper Skytop Dam, has been inspected under
the National Dam Inspection Program and has been judged
to withstand some overtopping during extreme events.
Failure of any of the other small capacity dams is
estimated to have little effect on SCS Dam PA 463. The
effect of Upper Skytop Dam was considered in the SCS
calculations for time of concentration for the watershed.

b. Original design parameters were checked against
current information and/or criteria. “he drainage area
from current USGS Maps is 6.68 square miles, greater than
the 5.3 square miles used in the design. Construction of
upstream Lake Jamie Dam added about 0.7 square miles to
the drainage area. Because of the difference in drainage
area values, the PM? inflow hydrograph was checked using
the EEC-i, Rev., computer program. Computer input data
Is as follows:

- - - - - - --—---- --. ---- --- 
_

A
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MFB SCS Dam PA 463 Sheet 6 of 1.2
Hydrology/Hydraulics

i

Rainfall - Ref. Hydrometeorologlcal Report No. 33.
Calculations for the design PMF Inflow hydrograph
were based on a six—hour rainfall of 25.5 Inches.
Rainfall criteria established for this Investiga—
tion by the Corps of Engineers includes the use of
the Hop Brook factor , a point rainfall reduction
factor. For a watershed of this size, the point
rainfall is reduced by 20 percent, or to 20.4
inches.

SCS hydrograph parameters, lag and runoff curve
numbe r , CN.
The design CN was judged adequate.
The design time of concentration was increased by
two hours , lag = O.6t , or 3.79 hours.
Results of the evalua~ ion of the PM? inflow hydro-
graph are shown on Sheet 9.

c. Overtopping Potential. Based on review of the
design folder and the above evaluation of design assump-
tions and data input , the original PMF flood routing is
judged adequate (see Sheet 12).

d. Spillway Adequacy. “‘he spiliway Is rated as
“Adequate ” as the spillway will discharge the PM? flood
without overtopping the dam.
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UIJ I T WO~~~~~~~ J DE SIGM I~~~~~~~~~~~

~~AINAGE AREA SQ~ i.! J 3  _i. 3... .~ ! 
— ___

s 0RAGE CAPACITY -

SEDIMENT (:NC iL~T~ J) AC.FT. , - •  __________

8EP4EflCIAL AC,FI 
- •  

60 
- 

-

RETARDING AC FT , i aj o  
-___________

TOTAL 
- 

AC. FT / Z 0 a_  
_ _ _ _ _ _ _ _ _ _

.~ :cH~ Luws ACFT — —
SVRFACE AREA I

NORMAL POOL ACRE /~_~~~~~~~_• j 2-~-~-- _ _ _ _ _ _ _ _

RETARDWG POOL ACRE 3$...r 
-- 3•3.~~_. _____  _____

DESIGN I.UGH WATER I ACRE I - ____  — _________

VOLUME OF FILL £ 
~~ YO 

~?J~ - _ _ _ _ _ _ _ _ _ _ _

Top OF DAM ELEV. - FEET _ ,p~,_ ___________

MAX HEIGHT OF DAM FEET _86 . _7~
. j 

-

• EMEgGENCY SPILLWAY ‘ - . 
- I -

CREST ELEVATION FEET _ 7 ~~ 
• 

_ _ _ _ _ _ _ _ _ _ _ _ _

BOTTOM WIDTH 
- 

FEET 
- 7 ô~

5- 
-_ .~~~

a 0~~~_ _____ _____—

TYPE -- I ~~ o~~cs- ~7j ~~’ _EA!~~~_ - ___— 
- 

-

PERCENT cHANCE OF USE~ 
-- 

~~ t.o ___  ___—_______

- 
- - AVE. CLIWE ?~~ ~~ND. ~~~~~ 

-- ._ 73- 
--_____( 

~~~~ 
SP HYDROGRAPH -

STORM RAINFALL—6HR. Ut. , z _~~ /1), _ _ _ _ _ _ _

STORM RUNOF F 1 
~~~~ ~y. ~~j  •~~ ~~~~~~~

VELOCIT Y OF FLOW-V FP~ ‘ _ _ _  -- v .z  
_ _ _ _

PEAK P15CI34R~~ RATE ; CFS I - L z ‘ 9 ~~ -— ____ -- —

MAX VL4TER SURFACE EL.! FEET 1e3../ /7/ 2. ___

FREEBOARD H’rDROGRAPt~STOgM RAINFAL L-6HR.  IN ~•.�q.~~_ 2j~ 7
STORM RUkOFF IN ~~~~~ -~~~~~~~~~~~~~~~~~~~~~ - Reference-
VELOCITY OF FLOW—V fPS ,g, 

— 
/ L . ’~~’~. — SCS design

PEAK DISCHARGE PATE CFS /3,y~o _~~~~~~~~~~~~~~~~~~~ _
; folder

MAX, WATER SURFACE EL FEET ~
, tL.q..~~~. _i.z~..~:_ ________-—

-J fRIPJCIPAL SPILLWAY ,, -RISER SIZE Fr 5
—— 

_ _  _ _ _

MAY LOW STAGE FLOW CFS • 3/~~~~~~~ _/4f_~ORFICE SIZE ___  

I
MAX HIGR STA& P.oW~ CFS -

_ L.~~~~~~~
--
_~~~~ _______-

P1P~ SIZE ~A L—. . _~~~~~~ _~~~~~~~~~~~~~~~~~~~~~~~~ ..~~~
_ _ _ _ _ _ _

CAPACI7Y EQUIVALENTS -

TO1~L SEDIMENT VOL. -
, IN o...~~- O.if~f _ _ _ _ _

REJ~RDIIJ8 STORAGE IN ._3
~?~~~_. - 3.~a~~_ _ _ _ _ _ _ _ _ _ _ _

~M. SPILL.WAY STORME 
- 

-

- 

- TO IDP O F  P4~’1 O.~~7 / ./ t~~’~ . - -

• . . ~~~~~~~ ~~~~~~ 

• - -  
-—--

~~~~
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E. S. DESIGN AND FREEBOARD ROU~~INGS.~~~~~~

BRLn . ~AD C~~EE~ S I rE  PA —463 30 I N  PIPE A P R I L  
- 

1969 HL~

CURVE NO. 73. TC 4.31. S T U R M  t)URATIO ’~ 60)

E~-:ER. SPW. RAII ’~FAL1 10.00 FREEBOARD RMN FALL 25.50

CASE ~O. 2. DRAINAGE AREA 5.30 EMER. SPW. CREST ~f~8.O

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 803 200. L3 ~00.

ELEVATION STORAGE C~ S C~~S CFS
_____ - 

1)2.01 40. q. fi. 0.
120.00 90. 10~~. 1011. 101.
130.00 ______196. ____ 

i iL 1J~5. 115.
140.00 355. 12~~. 1~~3. i~~8.

—- 
150.00 570. 13 • 1 9. 139.
IuO.00 849. 14 • 1 9. 14).

- - 168.flO 1 119 .__ _15 . ______ 1 7.-___ .157 --____

168.50 1.136. 24’. 2 5. 256.
_____ 

169.00 1153. 
____ 

44~ . 4134. 5~ 0.
110/. I2~?5. 1344 -

_ _

~

_

~

.171.O0__

~

223.. .__ _ 203 _ . 2 ~ S6._~~ 2~~00. 
172.00 1260. 324~~. 3q35. 4U2I.
174.

~

) 0_ _

~

_ 1333 .  .._ 63(V,.~~ ~~~~~~~ - 7a43.
115.00 1370. 81~~3. 9164. 10164. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~178.00 1-~i1. 14y/ ’ . 1t i50.  17~~27.
180.O0._ 1:72. ~~J.9~ &9. 2~ 769~ .~~ 24169.
185.00 ]300. 341 193. 3~~333. 42i73. 

I~ feren~~— ...---------—------ - -- -----.--- — — - - — --- -- —  -5 ---—- scs r~sign
Fb1~~r 
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SITE GEOLOGY
- SCS PA 463

SCS PA 463 Dam is located in the Glaciated Low
Plateaus Section of the Appalachian Plateaus Physiographic

— Province adjacent to the Pocono Plateau Section. As shown in
Plate F-i , the dam site and surrounding region , as is much of
northeastern Pennsylvania , is underlain by the Upper Devonian
age Catskill Formation. Often , sections of the Catskill
Formation are overlain by a mantle of Wisconsin age glacial
drift.

Bedrock exposures were observed in the dam site
area. A massive slltstone and mudstone outcrop was observed
at the left abutment striking N 800 E and dipping 70 N
(upstream). This rock readily crumbles and deteriorates ,
forming a characteristic talus slope. As reported In DER
files, the bedrock consists of sandstone, siltstone and shale
being faulted and folded , and encountered at depths from less
than one to greater than 40 feet. The major bedrock structure
in the dam area Is a plunging anticline (fold). The dam is
located on the north limb of this feature resulting in
upstream dipping bedding as previously mentioned. Faulting,
as indicated by correlation of sandstone layers, occurs in the
dam area. High angle northwest and northeast striking joints
were also observed during the field Inspection.

Subsurface conditions are variable as indicated by
DER files. The left abutment area is underlain by bedrock as
previously described , the right abutment and emergency spill-
way are underlain by glacial deposits from 10 to greater than
40 feet thick and the pr incipal spiliway is underlain in part

55

________________________ ~~~~~~~
_ _ 5-~~~~~~~~~_ ’ -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -



-55--- -

by a buried Pleistocene age river channel. As is typical for
glacial deposits, seepage potential would be an Inherent
characteristic. Existing conditions favorable for seepage
include the glacial drift-bedrock interface and the buried
Pleistocene channel In the righ t abutment area.
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