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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
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of aPhase 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 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 internal 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,*1J considering the size of the dam, its general condition and
the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Beaver Pond Dam, Wayne County, Pennsylvania
NDI No. PA 00133, PennDER No. 64-19
Unnamed Tributary of Shadigee Creek

Inspected 28 October 1980

ASSESSMENT OF
GENERAL CONDITIONS

Beaver Pond Dam is owned b, classi-
fied as a "Significant" hazard - "Small" size dam. The dam
was found to be in poor overall condition at the time of
inspection.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District, Corps
of Engineers, for Phase I Inspection Reports, revealed that
the spillway will not pass the 100-year flood without over-
topping the dam. A spillway design flood (SDF) in the range
of the 100-year flood to the 1/2 Probable Maximum Flood (1/2
PMF) is required for Beaver Pond Dam. Because the dam is on
the low end of the "Small" size category in terms of storage
capacity and height, the 100-year flood was chosen as the SDF.
During the 100-year flood, the dam is overtopped by a maximum
depth of 3.27 feet for a total duration of 8.67 hours. The
spillway is therefore considered "Inadequate." It is recom-
mended that the owner immediately develop recommendations
for remedial measures to reduce the overtopping potential of
the dam.

Several items of remedial work should be immediately initi-
ated by the owner. Item 1 below should be completed under
the guidance of a qualified professional engineer experi-
enced in the design of hydraulic structures for dams. These
include:

1) Develop remedial measures to ensure that the dam
will not be overtopped by the 100-year flood.

2) Repair the timber cribbing on the right side of
the dam.

3) Remove the debris and brush on the spillway.

4) Fill the rodent holes on the right side of the
dam.

(1
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BEAVER POND DAM

5) Cut the brush on the dam and for 10 feet below the
toe of the dam.

6) Provide means to draw down reservoir during an
emergency.

In addition, the following operational measures are recom-'
mended to be undertaken by the owner:

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rain, provide
around-the-clock surveillance of the dam.

3) When warning of a storm of major proportions is
given by the National Weather Service, activate
the emergency operation and warning system.

It is further recommended that formal inspection, mainte-
nance, and operation procedures and records be developed and
implemented. An emergency drawdown plan should be developed
in case an emergency drawdown of the reservoir should become
necessary. These should be included in a formal mainte-
nance and operations manual for the dam.

Submitted by:

o- L MICHAEL BAKER, JR., INC.

John A. Dziubek, P.E.
J L A .. 2j Engineering Manager-Geotechnical

Date: 24 April 1981

Approved by:

DEPARTMENT OF THE ARMY
ALTIMORE DI. CT, CORPS OF ENGINEERS

JAMES W. PECKK1 Colonel, Corps ot Engincers

I.I

"Dist r ICL ETnginicer

Date:jJf'j~
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PHASE I INSPECTION REPORT
NATIONAL DAMV INSPECTION PROGRAM

BEAVER POND DAM
NDI No. PA 00133, PennDER No. 64-19

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. 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.

b. Purpose of Inspection - The purpose of the inspec-
tion is to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances - Beaver Pond
Dam is a dry masonry dam with earthfill. It has a
height of 15 feet and a crest length of 110 feet.
The embankment has a crest width of approximately
5 feet and an upstream side slope of 5H:lV (Hori-
zontal to Vertical). The downstream face of the
embankment is "stepped" down in two relatively
large steps. The top step drops down about 2.5
feet from the dam crest, followed by a fairly
level area for 6 feet, then a step of about 5 feet
drops down to the toe of the dam. The embankment
consists of a large amount of rock rubble and
slate with earthfill placed on the crest.

The spillway, located in the center section of the
embankment, has a slate broad-crested weir. The
spillway crest is 2.9 feet below the minimum crest
of the dam and has drylaid stone training walls
extending to the crest of the dam. The spillway
has a length of 49.5 feet perpendicular to the
direction of flow and a width of 10 feet. The
discharge channel for the spillway steps down to
the toe of the dam in three slate and rock rubble
covered steps.

There are no outlet works in the dam.
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b. Location - Beaver Pond Dam is located on an unnamed
tributary of the Shadigee Creek in Preston Town-
ship, Wayne County, Pennsylvania. It is approxi-
mately 3 miles east-southeast of-Starrucca. The
coordinates of the dam are N 410 53.3' and
W 750 25.1'. The dam can be found on the USGS 7.5
minute topographic quadrangle, Starrucca,
Pennsylvania.

c. Size Classification - The height of the dam is 15
feet. Storage at the top of the dam at Elevation
1620.9 feet Mean Sea Level (ft. M.S.L.) is 274
acre-feet. The dam is therefore in the "Small"
size category.

d. Hazard Classification - If the dam should fail,
economic damage is likely to result to two township
road crossings located 4000 and 5000 feet down-
stream. A residential structure, which is approxi-mately 5 to 10 feet above the streambed and is

located 7000 feet downstream from the dam, may
also suffer economic damage but loss of life is
believed to be unlikely. Therefore, the dam is
considered to be in the "Significant" hazard
classification.

e. Ownership - The dam is owned by Marguerite Card,
Banta Road, P.O. Box 49, Corbettsville, NY 13749.

f. PurPose of the Dam - The reservoir is used for

recreational purposes.

g. Design and Construction History - A 1917 report bythe Water Supply Commission (one of PennDER's
predecessors) reported that the dam was breached
down to the original natural lake level by the
owner 8 years earlier (1909). In 1930 a permit
was granted to Leo L. Card to reconstruct the dam.
Extensions of time were granted for reconstruction
through 1935. No notice of completion was in the
PennDER file; therefore, the date of completion is
unknown. The dam was not reconstructed according
to the sketches provided by Mr. Card to the Water
and Power Resources Board (one of PennDER's prede-
cessors).

h. Normal Operational Procedures - The spillway is
uncontrolled and the pool is normally at the
spillway crest, Elevation 1618.0 ft. M.S.L.

2



1.3 PERTINENT DATA

( a. Drainage Area (square miles) - 5.4

b. Discharge at Dam Site (c.f.s.) -

Maximum Flood - Unknown
Spillway Capacity at Maximum Pool

(El. 1620.9 ft. M.S.L.) - 585

c. Elevation* (feet above Mean Sea Level [ft. M.S.L.1)

Design Top of Dam - Unknown
Minimum Top of Dam - 1620.9
Maximum Design Pool - Unknown
Spillway Crest - 1618.0
Streambed at Toe of Dam - 1605.8
Maximum Tailwater of Record - Unknown

d. Reservoir (feet) -
Length of Maximum Pool

(El. 1620.9 ft. M.S.L.) - 2900
Length of Normal Pool

(El. 1618.0 ft. M.S.L.) - 2700

e. Storage (acre-feet) -

Top of Dam (El. 1620.9 ft. M.S.L.) - 274
Normal Pool (El. 1618.0 ft. M.S.L.) - 176

f. Reservoir Surface (acres) -

Top of Dam (El. 1620.9 ft. M.S.L.) - 38
Normal Pool (El. 1618.0 ft. M.S.L.) - 28

*All elevations referenced to the spillway crest, Elevation
1618.0 ft. M.S.L., estimated from the USGS 7.5 minute
topographic quadrangle, Starrucca, Pennsylvania.
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g. Dam-

Type - Dry masonry dam with earthfill
Total Length including spillway (feet) - 110
Maximum Height (feet) - Design - Unknown

Field - 15
Top Width (feet) - 5
Side Slopes - Upstream - 5H:IV

Downstream - Stepped
Vertical
Face

Zoning - None
Impervious Core - None
Cutoff - None
Drains - None

h. Diversion and Regulating Tunnel - None

i. Spillway -

Type - Slate broad-crested weir
Location - Center of dam
Width of Crest Parallel to Flow (feet) - 10
Length of Crest Perpendicular to
Flow (feet) - 49.5

Crest Elevation (ft. M.S.L.) - 1618.0
Gates- None
Downstream Channel - Moderately sloping, natural

rock-lined streambed; an aban-
doned rock foundation is
located 200 feet downstream
on the right side of the
channel.

j. Outlet Works - None

L.!



SECTION 2 - ENGINEERING DATA

2.1 DESIGN

Information reviewed for preparation of this report
consisted of File No. 64-19 of the Pennsylvania Depa-t-
ment of Environmental Resources (PennDER). This
included:

1) An information sheet on the dam, dated 1914.

2) An application to the Commonwealth of Pennsyl-
vania, Water and Power Resources Board, from Leo
L. Card, owner of the dam, dated 10 February 1930,
to repair the stone dam.

3) Various correspondence between Leo Card and the
Water and Power Resources Board regarding clarifi-
cations and revisions to the original permit
application.

4) The permit issued by the Water and Power Resources
Board allowing the reconstruction of the dam
(dated 9 June 1930).

5) The requests for an extension of the expiration
date of the building permit and the granting of
those extensions by the Water and Power Resources
Board.

6) Inspection reports, photographs and correspondence
by PennDER personnel, including the last recorded
inspection on 8 November 1978.

2.2 CONSTRUCTION

A 1917 report by the Water Supply Commission (one of
PennDER's predecessors) reported that the dam was
breached down to the original natural lake level by the
owner 8 years earlier (1909). In 1930 a permit was
granted to Leo L. Card to reconstruct the dam. Exten-
sions of time were granted for reconstruction through
1935. No notice of completion was in the PennDER file;
therefore, the date of completion is unknown. The dam
was not reconstructed according to the sketches provided
by Mr. Card to the Water and Power Resources Board (one
of PennDER's predecessors).

(



2.3 OPERATION

No formal records are available for operation of the
dam and reservoir. The spillway is uncontrolled and
the owner reported that the reservoir does not fluctuate
very much from the spillway crest level.

2.4 EVALUATION
a. Availability - The information reviewed is readily

available from PennDER's File No. 64-19.

b. Adequacy - The information available combined with
the visual inspection measurements and observations
is adequate for a Phase I Inspection of this dam.

c. Validity - There is no reason at the present time
to doubt the validity of the available engineering
data.

*1
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General - The dam was found to be in poor overall
condition at the time of inspection on 28 October
1980. No unusual weather conditions were experi-

enced during the visual inspection. Noteworthy
deficiencies observed during the visual inspection
of the dam are described briefly in the following
paragraphs. The complete visual inspection check
list, field sketch, top of dam profile, and typicalcross-section are presented in Appendix A.

b. Dam - The timber cribbing on the left half of the
dam has rotted considerably. It is recommended
that this cribbing be repaired. Rodent holes were
observed on the right half of the dam where the
dam is covered with a thin layer of soil. Thick
brush is growing on the left side of the dam and
below the downstream toe of both sides of the dam.

c. Appurtenant Structures - The spillway consists of
pieces of slate laid horizontally to form a cap.
There was debris and brush partially blocking the
right side of the spillway.

d. Reservoir Area - The reservoir slopes are moderate
to fairly steep with a good cover of vegetation.
Some localized quarrying for slate is being con-
ducted along the left hillside of the reservoir.
There are 5 ponds upstream from Beaver Pond Dam on
three tributary streams. The northern stream
contains Island Lake (PennDER ID No. 64-NL 20), a
natural lake, which empties into an unnamed pond
6700 feet to the north-northeast of Beaver Pond
Dam. The eastern branch contains another unnamed
pond 5600 feet due east of Beaver Pond Dam. This
pond was dry at the time of inspection. These
three ponds can be found on the USGS 7.5 minute
topographic quadrangle, Starrucca, Pennsylvania.
Two additional unnamed ponds are shown on the USGS
7.5 minute topographic quadrangle, Orson, Pennsyl-
vania, approximately 8500 feet southeast of Beaver
Pond Dam. The lower of these two could not be
located in the field and the upper one is considered
insignificant to Beaver Pond Dam.
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e. Downstream Channel - Two township road crossings
are located 4000 and 5000 feet downstream. A
residential structure is located 7000 feet down-
stream. These could suffer economic damage in the
event of a dam failure.



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no formal written instructions for lowering
the reservoir or evacuating the downstream area in case
of an impending emergency. It is recommended that
formal emergency procedures be adopted.

4.2 MAINTENANCE OF DAM

There are no formal records of maintenance or formal
procedures for evaluating the necessity of maintenance
for the structure. It is recommended that formal
inspection procedures be developed.

4.3 MAINTENANCE OF OPERATING FACILITIES

There are no operating facilities installed at the dam.
An emergency drawdown plan should be developed.

4.4 DESCRIPTION OF ANY WARNING SYSTEM

There is no warning system in the event of dam failure.
It is recommended that an emergency warning system be
developed.

4.5 EVALUATION OF OPERATIONAL ADEQUACY

The current operational features are adequate for the
purpose they serve. However, it is recommended that a
formal maintenance and operations manual be prepared
for the dam.

9



SECTION 5 - hYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - No hydrologic or hydraulic design
calculations are available for Beaver Pond Dam.

b. Experience Data - No information concerning the
effects of significant floods on the dam is
available.

c. Visual Observations - During the visual inspection,
no problems were observed which would indicate
that the dam and appurtenant facilities could not
perform satisfactorily during a flood event.

There are five ponds upstream from Beaver Pond Dam
on three tributary streams. The northern stream
contains Island Lake (PennDER ID No. 64-NL 20), a
natural lake with an outlet channel which is 5
feet wide and 3 feet deep. Island Lake empties
into an unnamed pond 900 feet downstream. This
pond is approximately 6700 feet to the north-

4northeast of Beaver Pond Dam. The pond is formed
by an earth and rockfill dam 60 feet long and 4
feet high. The spillway for this dam consists of
a small rock channel 4 feet wide and 0.5 foot
deep.

The eastern branch contains another unnamed pond
5600 feet due east of Beaver Pond Dam. This pond
was dry at the time of the inspection.

Two additional unnamed ponds are shown on the USGS
7.5 minute topographic quadrangle, Orson, PA.
These are located approximately 8500 feet southeast

of Beaver Pond Dam. The lower of these two could
not be located in the field and the upper one is
considered to be insignificant to Beaver Pond Dam.

d. Overtopping Potential - Beaver Pond Dam is a
"Small" size - "Significant" hazard dam requiring
evaluation for a spillway design flood (SDF) in
the range of the 100-year flood to the 1/2 Probable
Maximum Flood (1/2 PMF). Because the dam is on
the low end of the "Small" size category in terms

of storage capacity and height, the 100-year flood
was chosen as the SDF.

10



The hydrologic characteristics of the watershed,
specifically, the Snyder's unit hydrograph parame-
ters, were obtained from a regionalized analysis

( conducted by the Baltimore District of the U.S.
Army Corps of Engineers. The hydraulic capacity
of the dam, reservoir, and spillway was assessed
by utilizing the U.S. Army Corps of Engineers'
Flood Hydrograph Package HEC-l DB.

In the hydrologic and hydraulic analysis performed
for this inspection report, the total drainage
area tributary to Beaver Pond Dam was divided into
two parts. The first part is the area north of
Beaver Pond Dam which is controlled by the small
dam located 6700 feet upstream from Beaver P nd
Dam. The second part is the area which is e.irectly
tributary to Beaver Pond Dam. A runoff hydrograph
was developed for the drainage area to the dam
north of Beaver Pond Dam, routed through this dam,
and down to Beaver Pond. This hydrograph was then
combined with the runoff hydrograph developed for
the area surrounding Beaver Pond and routed through
Beaver Pond Dam.

Material from "The Hydrologic Study - Tropical
Storm Agnes" prepared by the Corps of Engineers in
New York City, was used to calculate the peak
flows for the 100-year flood. A detailed descrip-
tion of how these flows were calculated is presented
in Appendix D.

Analysis of Beaver Pond Dam shows that the dam
will be overtopped during the 100-year flood by a
maximum depth of 3.27 feet for a total duration of
8.67 hours.

e. Spillway Adequacy - As outlined in the above
analysis, the spillway will not pass the SDF
without overtopping the dam; therefore, the spill-
way is considered "Inadequate."

(
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - There were no structural
inadequacies noted during the visual inspection
that cause concern for the structural stability of
the dam.

b. Design and Construction Data - No design or con-
struction data were available for review. Gen-
erally, for this type of dam, if the ratio of the
width of the stonewall portion of the dam is
greater than C.5 times the height of the dam (0.5
w/h), then stability of the dam due to overturning
or sliding is not a problem. (Reference: "Evalua-
tion and Repair of Stonewall-earth Dams," by
Kent A. Healy, Proceedings of "Safety of Small
Dams" conference, New England College, Henniker,
New Hampshire, August 4-9, 1974, pp. 149-178).
The w/h ratio for this dam is estimated at 0.75
and the downstream face is stepped. Because the
w/h ratio is greater than 0.5 and because no signs
of instability were observed during the visual
inspection, further assessments of the structural
stability are not considered necessary.

c. Operating Records - No operating records are
available. Nothing in the procedures described by
the owner's representative indicates concern for
the structural stability of the dam.

d. Post-Construction Changes - No changes adversely
affecting the structural stability of the dam have
been performed.

e. Seismic Stability - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States," Figure 1, page D-30, "Recommended
Guidelines for Safety Inspection of Dams." This
is a zone of minor seismic activity. Therefore,
further consideration of the seismic stability is
not warranted.

12



SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

(7.1 DAM ASSESSMENT

a. Safety - Beaver Pond Dam was found to be in poor
overall condition at the time of inspection.
Beaver Pond Dam is a "Significant" hazard - "Small"
size dam requiring a spillway capacity in the
range of the 100-year flood to the 1/2 PMF.
Because the dam is on the low end of the "Small"
size category in terms of height and storage, the
100-year flood was chosen as the SDF. As presented
in Section 5, the spillway and reservoir are not4 capable of passing the 100-year flood without
overtopping the dam. During the 100-year flood,
the dam is overtopped by a maximum depth of 3.27
feet for a total duration of 8.67 hours. Therefore,
the spillway is considered "Inadequate."

b. Adequacy of Information - The information available
and the observations made during the visual inspec-
tion are considered sufficient for a Phase I
Inspection Report.

c. Urgency - The owner should immediately initiate
the further evaluation discussed in paragraph
7.1.d.

d. Necessity for Additional Data/Evaluation - The
hydraulic/hydrologic analysis performed in connec-
tion with this Phase I Inspection Report has
indicated the need for additional spillway capacity
It is recommended that the owner, under the guidance
of a professional engineer, develop remedial
measures to ensure that the dam will not be over-
topped by the 100-year flood.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection revealed certain items of remedial work
which should be performed by the owner without delay.
Item 1 below should be completed under the guidance of
a qualified professional engineer experienced in the
design of hydraulic structures for dams. These include:

1) Develop remedial measures to ensure that the
dam will not be overtopped by the 100-year
flood.

0

13



2) Repair the timber cribbing on the left side
of the dam.

3) Remove the debris and brush on the spillway.

4) Fill the rodent holes on the right side of
the dam.

5) Cut the brush on the dam and for 10 feet

below the toe of the dam.

6) Provide means to draw down reservoir during
an emergency.

In addition, the following operational measures are
recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning system.

2) During periods of unusually heavy rain,
provide around-the-clock surveillance of the
dam.

3) When warning of a storm of major proportions
is given by the National Weather Service,
activate the emergency operation and warning
system.

It is further recommended that formal inspection,
maintenance, and operation procedures and records be
developed and implemented. An emergency drawdown plan
should be developed in case an emergency drawdown of
the reservoir should become necessary. These should be
included in a formal maintenance and operations manual
for the dam.

14
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APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, ANn TYPICAL CROSS-SECTION
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MICHAEL BAKER, JR., INC.
THE BAKER ENGINEERS. BEAVER POND DAM

Box 280 TOP OF DAM PROFILE
Beaver, Pa. 15009 TYPICAL CROSS-SECTION

DATE OF INSPECTION: 28 October 1980
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 5.4 sq. mi., moderate to steep

slopes, mostly wooded

ELEVATION TOP NORM.AL POOL (STORAGE CAPACITY): 1618. 0 ft. M.S.L.

(176.0 ac.-ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1620.9 ft. M.S.L.

(274 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 1620.9 ft. M.S.L. (minimum top of dam elevation)

* SPILLWAY: Rectancqular channel with slate cap

a. Crest Elevation 1618.0 ft. M.S.L.
b. Type Slate broad crested weir
C. Width of Crest Parallel to Flow 10 ft.

d. Length of Crest Perpendicular to Flow 49.5 ft.

e. Location Spillover Cent er of dam
f. Number and Type of Gates None

OUTLET WORKS: None

a. Type _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

b. Locati.on _________________________
C. Entrance Inverts ____________________

d. Exit Inverts ______________________

e. Emergency Drawdown Facilities ______________

HYDROMETEOROLOGICAL, GAGES: None

a. Type __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

b. Location _________________________

C. Records_____________________ ____

MAXIMUM NON-DAMAGING DISCHARGE Unknown
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Da - Overall View of Dam from Downstream
Right Abutment

Photograph Location Plan

Photo I - View of Dam from Upstream Shoreline

Photo 2 - View of Dam from Downstream Channel

Photo 3 - View Across Dam Towards Right Abutment

Photo 4 - View Across Dam Towards Left Abutment

Photo 5 - View of Crest of Dam from Left Abutment

Photo 6 - Downstream View of Spillway

Photo 7 - Downstream View of Right Half of Dam

Photo 8 - Downstream View of Left Half of Dam

Note: Photographs were taken on 28 October 1980.
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BEAVER POND DAM
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PHOTO . View of Dam from Upwstream Shrel



BEAVER POND DAM

PHOTO 3. View Across Dam Towards Right Abutment

(I PHOTO 4. View Across Dam Towards Left Abutment



BEAVER POND DAM

ij

PHOTO 5. View of Crest of Dam from Left Abutment

P

S (. PHOTO 6. Downstream View of Spillway



BEAVER POND DAM
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PHOTO 7. Downstream View of Right Half of Dam
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PREFACE

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The hydrologic determinations presented in this Phase I
Inspection Report are based on the use of a Snyder's unit
hydrograph developed by the U.S. Army Corps of Engineers.
Due to the limited number of gaging stations available in
this hydrologic region and the wide variations of watershed
slopes, the Snyder's coefficients may yield results of
limited accuracy for this watershed. As directed, however,
a further refinement of these coefficients is beyond the
scope of this Phase I Investigation.

In addition, the conclusions presented pertain to present
conditions, and the effect of future development on the
hydrology has not been considered.

LI



HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: BEAVER POND DAM

100-YEAR STORM - 6.4 INCHES/24 iOtRS
(1)

STATION 1 2 3 4 5

Station Description UNNAMED DAM LOCATED BEAVER POND
900 ft. DOWNSTREAM DAM
FROM ISLAND LAKE

Drainage Area (square miles) 1.64 3.75

Cumulative Drainage Area 1.64 5.39
(square miles)

t 4 Adjustment of PMFtfrrinageun of F(Zyr" 100-YEAR 100-YEAR
Drainage Area STORM STORM

6 Hours DISTRIBUTION DISTRIBUTION

12 ltoHir: ON SHEET 6 ON SHEET 6

4 21 lourS
4'8 Iluurs

1 72 Io,irs

Snyder Hydrograph
Parameters

Zone (2) 11 A 11 A

Cp/C¢ (3) 0.62/1.50 0.62/1.50

L (miles) (4) 1.00 3.37

L (miles)
(4 )  

.62 1.17

tp - Ct (L-Lea)
0
*
3 

(hours) 1.30 2.26

Spillway Data
Crest Length (ft) 56 42
Freeboard (ft) 0 3.1
Discharge Coefficient 3.08 SPILLWAY DISCHARGE
Fcponent 1.5 RATING DEVELOPED ON

SHEET 5

(
1
)Technical Paper No. 40, Cooperative Studies Section, U.S. Weather Bureau, Washington, D.C., 1961.

(2)Hydrological zone defined by Corps of Engineers. Baltimore District, for determining Snyder's Coefficients

(C and C).

(3
) 
Snyder's Coefficients.

(4)L - Length of longest water course from outlet to basin divide.
Les -Length of water course from outlet to point opposite the centroid of drainage area.



MICHAEL BAKER, JR., INC. Subject S.VE f~~ ~I50. No.______

THE BAKER ENGINEERS p ,47 Sheet No. 2 ofJ .

Box 280 Drawing No. ______

Beaver, Pa. 15009 computed by 7- ~h chced by OL Date i

-57-eP 4f 915- & C,9rIO'-V.

67

lelW4/:40 C'4 r.AW7c

5 c eewqe-r ReL',9 o,- Aoef l POOZ - 20. 4 7 '.

p 5PP S reOP"F9,7)

Ar0V,n C ' 7fo~s 5 ;,(.4 Y15z~~4'3.



QUA0D51

QI

BEAVER POND:
DPANAGE AREt\ XN
CENTRCiD MAP

0 moo '4000 6000

%CALE I APP 1000'



MICHAEL BAKER, JR., INC. Subject )56fVSEA 1306e P?,^,i S.O. He.1 /,*)7-0P-f 17

THE BAKER ENGINEERS 7'Op 42O AqA4 P'.opi-.i Sheet No. +ofL~

T5-p/c ~ ~ ~ ~ 7 /eO S~ o v Drawing No. ____

Box 280
Beaver, Pa. 15009 Computed by 7 - Chocked by Date 1-1-149-- 52)

r o

'4-4

~IN k

k ~ f &

14141

NN

-4

N~

(7S A0ILA7-



MICHAEL BAKER, JR., INC. Subject ~V~' ~ ~S.O. No. '3 R3 7-*- /1 - 7

THE BAKER ENGINEERS L(~~ '~A.-~Sheet No.-..5L. of .

Box 280 Drawing No. ______

Beaver, Pa. 15009 Computed by C6t ' 7- Checked by Date / 2

- - - - - - - - -- - - - - - - - - - - - 4- - - - - - - --0 - . . . .

.......... .....-
5 PZ Vvv9r /5F/ ..... * I....................

?~miA1A~j ~ 7-2VAS-L3i9 - ,,...,.yt c
S~ao PLW ~ - ~I~wrcF$V

..........- lee /a.. . .

Ag /9 0"', 0.5- , o 0F ' C//,MA'E. i/p DP 7t/C? 0.3 c/ .

rr FSr 4~r 4. 3"- /P7-0 'Cly 7-*i~ Z. >47./' 0. -- -

/C,. 0 70 0,. 0 0 ,. I, . 0 5o5. s 0ar c /4/ .C

14z01J 7-6. 0.f 13.7 440 Z, .f 04 2-1 007.03Z /.07, //qo

Ai 1 15. /.518 4 7,F . 1.~ 6.jz. 34.1 1-~ 1-z . #

/zo. /.f* 7. gof 4I. ?I 3111 7.13 e.5 o~s / o

4ff>; Z-z 7,e.o s- 4,9./1e3Z ,407.69 Z /0 1 Lfr.Co

C .to Z 7 .r 4 7.5 4, A r 73./r -



MICHAEL BAKER, JR., INC. Subject , - le t.'o P-'A S.O. No.

THE BAKER ENGINEERS -% ,: D:rJc",-,'p",-, Slet No.. of

Box 280 
Drawing No.

Beaver. Pa. 15009 Computed by L o 7 Checked by. Date I' - - 8

z .C h o c k e d b y.. D a t 9.

' - 1

,__ _5Z ____ __ ___
_ -_ _ VL i __ jt ) , _

. . . . - --

*-- ------ ,..- -- -- w--- r -- ,,.. -q, -, -, -.

-

--- _-T 7[; :, ,--. ',, .,,-,- -

_- -- " -_,-,_-,__- --z - -.' ' .t : i '"

.. _J L_-_ :_ -- RP .. ... v i

- ',,:,.:- Z ____________ - '- ----- , , , .__ _ _ :_ _ --- :_;

' .- .. .. "-- -_ _ _ _: : . _ - ! " - -- -'--- -. ---- -

. ., _ _ _ _ _. - ,_ _.._ _ _ _ __,

• ._z,-_. -, -. _ _

i - - "-' ;II I I I I I I I I . . .-.. ... .. . ..



MICHAEL BAKER, JR., INC. Subject _ ,Fa, 1POA1, 
2 A S.O. No._ _____

THlE BAKER ENGINEERS ~ ~ A /~fA~ p TO.'Sheet No. T ofI5.

Drawing No.
Box 280

Beaver, Pa. 15009 Computed by 7- Chocked by Date /

71-AF lvA_ oW Tl7o 7-119- 11tpot1NqO NFM ),:'o4 7-1',' /" O

FlZ OOP Wq7S C~t.ArPUM~,96,,LP'''T9
1&goojc;"f- TefePc..9e 5 ro e-i Ops~p~ppD5

~Ti4'/ PV119 C~i~P e~ /v/ v /'''W y//4O4'K cI-

~~, 7- 9,V 7/ C PIV94 ION, R7/'~ -

CIA, IFN 61~~ rO~AI/t OPf CAA4'~ R~OO P

C, 0- 75~- 01;,VR. ~~ *7

tipp Col-Fr/X/-rv OF~ ti7-V/VI/N/ O P /9A4Vt-'.

CO Hpz9'.9c S 7;f1YA19,f0 9 4F V'69 7'C'o-V

S0. 3 47 -r5<o (Z '' r7S)

K (pv9 ~"',DPr/T PoA' 9 rvEW X'A'

c'~',~~# r xcs,) ~ a (p £c' /- '?o P

l'5A-~ ~yzo/.;.;~ ~p~c P~o~.-OPZ7/7 C0 - W/-5

Ny~~~e/ ~ ~ ,9Vo9 VS'~644
e '/s~,4 76-/" . oA 51 r

WF~e' £-' EA W/S A~' /5 P/7~fl' BPiEW C o -OVISo

nw/4' 7V' e dArLAZ/7f 5ep-' Z3; r11,t q.-P 9£V -



MICHAEL BAKER, JR., INC. Subject t1-lI )e Axv V9~ ocgr ee-C 5.0. No.______

THE BAKER ENGINEERS Fseo.vAAd' Sheot No. Bof /19.

* /'5 A4'#' cA00VO~ Drawing No. _____

Beaver. Pa. 15009 Computed by 7 CecdbyDtB/

1rv-0 4.v&4.I 7- h r ,~-.lf. /V /LO-er. # / J/d'-

y-' CoVo4rsoogo I 6d- 1AJ - ,071913r -e10 r el,7 , P

~ 9~j-.~ - /, e Lv. '7/

Q ~ ro~- Co,'UP x# ~F9/ oo,4/T''

-1. 7,00 4-00F..',C,4CIrI FOA 17,-7 0. o V,-4"U
,ev" Fl4-I 2-1

3i, 411

0~~~:, C0. 0d' 55 r/AC'e 0 I#9R)

A'. Z-. 3 ,. 47

o9~ Pe,41,Aq4,r 'Zed-oO 54'. /7* . .4 Sq
a, '3 47 - a, o &4 /~

- er wAI~ cia, - 1~,~ -7~ ZI z-

SrAAq p p~w~r- oI /I4 ~~DA

~/go Z9- zA'7,9 3gJ / Is /-)0 5A-, 9 of#V)pe '

op ~or,VA-c1q,/'1r1W., 1-79 0,0-* /- lo'- RAW~ 9 .- '.&-~

w~~r//eo97"r Oe14/0;1At~-' 4/ 7 / R46lr 01 7"1D ~ OASI
V$r.7/JwzcI 1 lvo :F.ed'- 9cr~

oI.1



MICHAEL BAKER, JR., INC. Subject Akwaie Aoe9., S.O. No. _____

THE BAKER ENGINEERS/0- r~ 'C4Ed N.e.L

/ or~'9L P',~9a, 6 ~Drawing No._____
Box 280 ae

Bea% er. Pa. 15009 Computed by 4' Cokdby Dat

w09J CqR C 4'4r 0 1 V49 R~ rj7FC1*d. AXO"- 7-//,A" Y H Cl041

sw - -ro -- v .5To,0R" 94;A4-r5 " PROPIRCP 01'- r7,
SPC/L 5 r1e-PdZ 0,qd9AlCd/, PZ.19?,V/#4 PIVJSIO,, ,vCoqr.4

19r.4 RAer C ACPIV/S/o., C0-.f PS OX .4q / ~v

*ORKA.?, C/r-o 3clSq 1.

pjq~t/~4 q ,ewj'-q 3 , .- ,

* ~ ~~~ 0 q,-P~r CE ~QA-trqe7

to~(q) iVXC Aol~r/9/ C'o hWV p o F~O qWA04v.V

zq*OR%,~ 9~L q 'f,

-S r...7,90.D T W

C~~~~~1 7P-'r Sr- q v j /9Tr

C 5 TJ, q F,9~.'O ~~~ o41A 7"1S~1-

tco F14~,'~. ZZ ::P, 3 4

5 -f47 . 0 S' (,Z 0.4 !f,3 - )J

3 o.3z0o

®~~~~ o~or r 14 .4+ (,) s

K ~ ~ ~ ~~~ot ( 5 vowDv,*iP0 9cw IEA eXCJPI'

C.9) F -Xo Af F I/ r -7 oc SOWAvqP ,'.5 -rl/J71C.9 4

0ST-rf4,Jx2L 'Tlfr /4c-/ -O /AJAqS 7#T5IS

W7j ~o s01 F 1#9E CALW44(A& l ..'fC*?t F(Od' OF 3lr0-i'h.

IM1i Et~eL Ce Acc.&4jeAcsf HA-s lWeVO 3 lu 112 V AC6MA&4 184

irF B&vrmeaE *'5vmcr , aPxf BFL &"~Sl P ro-S



10- 0o 0 N .4

0000 0 3

* I0 00N a

1 00 N 00'

I0 n00 -4t 

0 0000.0=

0 L .MO 'o 0-.0Z.
,0,0000,a,'jc000 00  I 11 ;0C

.88 .~.8 -a 0.,- 469~w0 N 14 NO U OI'0

Og In1-

aI. c 1. -A9 t V-*,*** 5 9 . - 1 4 5l

-4 - b%" et

5. 00 0~* 00

t. am 00000woa mo o

.4 I D o- 10 -0 j -% 4 % -090 1.4 a -

4 ~N 4. 0oNf .l c%.. M~ A 0 00. .0N% 9r. 0! '.~ a,(

'Ie I ar 0 0~

Ira T ". Iy

M. 006 C; C 0-1 a9 9 9 0 -.4 Z

* ' U~~ 99 . 'ILA90~- r11911 1 1: 1.0 8 N

%J ..'f '. .. .~ . . .9 9 11- 9 N

.Lz .

Iwo 01 0
* U. -0-4I

I^ iS- a3 I y o w0



L - ' - -

-a A

ZVI.

71 4

7 - y

uO O .. i



I6 0

I4 j j

I~~~ A 1 .

C, z
* -. I . ~ *ON

A . 1 ~ II. ' 1 I I
le, ! CI M .

0 3 1'~ .4

IJ 'A Z k

-11 1~e ic cc CL- 4

.0 -2. 1 3 a,

.44 I4*i 4 1 1%j~ 0 0 w~- U

UUW z ~10S
11 , In Z 1&

W:,f 'Al WW U2 0' "1,

0 -Nic Ir -C-i

vo. . I I

I 41I..

4~e ovI2~- . I.00.

4W' 4M::11 ~ I I
-I 9LI 0.

* ..LI N

4 jA~4(0 -

'2Li -



.......... T f7

I I I

IU 0 09C

viC -

4.

I I I
I . -1h c Z00 f

- Im

0. 0 I

ee Co. u~

41 
0.

:~ Z.I 7
ip*~ U~. 

z

u lo m

-L I IR 0P. -jI I ,J

II 0W I

4' ii I~1 ~ IL'

0 J 0 ,~ & (9 A



I] Iy
'a-o X. .cc -. I I

,Do -4. v*c z I Ii i I I

mIo I 1 I '

co~ .Ai W'1 JN@

~IN 00u 0P0

1 0'A

f4%. z

u% N m* co N**

a M:. a. Go cK 0 M .

o No 2

0 No

IM 51 . 1Iif W- a" a oz .9 OW LU -$ FN,
a* A0l 7" OLA 0e, M1.4 - M.P. -C

a~ a. 6% N , 4 A F . c 0 a1
'L 0v I3 0 L n

eINw .. 0

0. 'a. 0i~ 7,. cN I l OIN 9! C z
F11 " :I Fi Ij I,

. 0 0y - ; a n Ci 4 0 LU N m
400~~L~ ,* 4.4U ..IS cL 0 -U,.CAI LA l a

a :0.I ce 

~ l
wa' **O~ ~ ~I FL~~;'a 641-6 TII- 0 .

LU '. *I ~ --. LA 0 7

oo D4 &14 N? -aF 7

F F

.4.4.

. ~L. C;04 0 ~ 0 I 0.1
u, v

"I a n Z!ca* % I-'

LU

u i I

all ~-- -F



.. I . 7

0 30o N O

I. .~N

0 1
-, 0, f"

* I

e 0 4L j 0j~

5.~ ai
C, 4P

-~ 1
CI 4 0 'A

0 u 0-z 7.
cI -N OI me L2

I 4 ~ ~.e

J Wj ft 1 A02 U.
t'I C sj 4~M ii

I 4 ..J* ~ -Lk
- I U it

4A 97~LT11 - -



La U.

t-

U.L

w L-

0I

0 LU r ~ * ~ #

-a,. de,

~Ii



I 1;

IS a

Iii x

*1 I
4 I.J j

de'' 
1

* 
I 

7



. . . .. . . -- -i

1' II

I Io

m M* II
ulj

o U'j
4- n 0) . ZUme j.oI

zz

.g I -

*LJ



* APPENDIX E

PLATES



CONTENTS

Plate 1 - Location Plan

Plate 2 - Watershed Map

Plate 3 - Field Sketch from Visual Inspection

Plate 4 - Top of Dam Profile and Typical Cross-Section from
Visual Inspection

II

Iji



-~N- BEAVER POND DAM

ItI

'j7

fI

BEAVER ONDCDA

QUADRANSCAL 1.24000IED97



-7-

BEVE PND DAMPND,.

-PA

Ilo

J ll lo

4 ,~:.T~Kc

N

( ~ SCLE I.52,40

QUADANGE POT EAVER7 EAE ON A



4-+
00

2

Co Co

I.- 0

0 0

ww

-J

N w wZ i-

4IcnoCL zz

10 w -J a-
z a- W >

LL. < z



MICHAEL BAKER, JR., INC.
THE BAKER ENGINEERS.

Box 280
Beaver, Pa. 15009

C3.

4 

12

I.IN

142

-z4

4.s

'~~1. Vi,
N I

Q4 

r4a 
I

("7 IV 
--

A97

PA 4



APPENDIX F

REGIONAL GEOLOGY



Beaver Pond Dam
NDI No. PA 00133, PennDER No. 64-19

REGIONAL GEOLOGY

Beaver Pond Dam is located in the Glaciated Low Plateaus
section of the Appalachian Plateaus physiographic province.
Drainage is to the west via Starrucca Creek and average
relief in the area is 300 feet. The area has been glaciated
at least three times and is presently covered with Wisconsin
Stage glacial deposits. According to the Soil Conservation
Service's Soil Survey for Wayne County, the surface soils in
the vicinity of the dam consist primarily of silt loams on
the valley floor and very stoney, silt loams on the valley
walls. All soils are of the Volusia series and Oquaga-
Lordstown association, respectively. No test borings werea
available for review, thus, the thickness of the overburden
is difficult to ascertain.

Geologic references indicate that the bedrock in the vicinity
of the dam consists of members of the Catskill Formation in
the Susquehanna Group. The Catskill is composed of bay and
delta front, red and gray shales and sandstones of Upper
Devonian age. The Formation may also include widely scattered,
thin coal seams and scattered fish remains. The strata in
the vicinity of the dam remain essentially horizontal after
the Appalachian uplift.
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