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PRMACZ

__- This report is prepared under guidance contained in the
Recommended Guidelin-es for Safety Inspection of Dams for Phase I
Investigations. s of these guidelines may be obtained from the
Office of the Chief of T........ _ .... -he purpose of
a Phase I investigation is to expeditiously Identify thote dam 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 othezwise 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 Floodm for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway , acity and serves as an aid in determining the need
for more detailed nydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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IPHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Beaver Creek Dam

(SCS PA 433)
County Located: Chester County
State Located: Pennsylvania
Stream: Beaver Creek
Coordinates: Latitude 400 1.8'

Longitude 750 47.0'
Date of Inspection: March 25, 1980

Beaver Creek Dam is owned by the Chester Water
Resources Authority. The dam was built as part of a flood
control plan consisting of six dams on the East Branch
Brandywine Creek Watershed.

The dam and its appurtenant facilities are consid-
ered to be in good condition. The dam is classified as an
"Intermediate" size structure with a "High" hazard classifica-
tion, consistent with the dam's location above the communities
of Bondsville, Fisherville and Downingtown.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Intermediate" size dam and "High" hazard classification
is the Probable Maximum Flood (PMF). The Soil Conservation
Service designed this dam as a Class C structure, which also
requires that the spillway systems be designed to pass the
PMF. The original flood routing is included in Appendix D,
and the spillway classification for this structure is consid-
ered to be "Adequate".

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

1. Future erosion at the junction of the embankment and
right abutment should be prevented by the use of
graded rock and bedding material.

2. Debris should be removed periodically from the
intake channel immediately upstream of the riser
pond drain invert orifice.

3. The pond drain gate should be made operational.
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BEAVER CREEK DAM, NDS I.D. No. PA 00903

Because of the location of the dam upstream of
Bondsville, Fisherville and Downingtown, a formal procedure of
observation and warning during periods of high precipitation
is being developed. It is reported that this warning
procedure will include monitoring of the dam during periods of
high precipitation and a method of warning and evacuating
downstream residents along the creek, if necessary.

Access to the dam is through Fernvue Farms from the
left abutment, which requires crossing the emergency spillway,
which may be flooded during an emergency. Direct access to
the dam is provided through a locked gate in a chain link
fence at the right abutment of the dam. The Chester Water
Resources Authority presently does not have a key to the gate.
Therefore, it is suggestge4 that Chester Water Resources
Authority be provided a Otb:- ti4, gate.

Mar' "Be6k, P. Date
Pennsylvania Registrati 4,
Woodward-Clyde Consultant

FF-e-e-ri-c.k, Jr., p. * - ate
Mary and Registration 7301 '0FESS A
WOdjard-Clyde Consultants

APPROVED BY:

4S W. PECK Date
Co el, Corps of Engineers
Dis lot Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

BEAVER CREEK DAM
(SCS PA 433)

NATIONAL ID #PA 00903
DER #15-301

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. 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. Beaver Creek Dam is a zoned
earth embankment with a relatively impervious cutoff trench
beneath the embankment centerline. A typical plan and section
of the dam are shown on Plates 3 and 4, Appendix E. The dam is
approximately 1,400 feet long and the height, measured from
the relocated stream bed at the downstream toe to the crest,
is about 36 feet. Embankment fill was obtained from within
the reservoir and from the emergency spillway excavation.
Zone 1 materials, classified as low plasticity clays and
silts, were used as impervious fill in the core trench, as an
upstream section and as a blanket under the upstream half of
the dam; see Plate 4, Appendix E. Zone 2 materials,
classified as silty sands, form the bulk of the embankment.
The cutoff trench is 12 feet wide at the bottom and has side
slopes of 2H:lV. About one-thilzd of the way from the
downstream toe to the dam centerline is a drain trench.
Seepage intercepted by the drain trench is collected in a
perforated drain pipe and discharged through the side walls of
the impact basin at the downstream toe. The downstream slope
is 3H:lV and the upstream slope is also 3H:lV with a 10 foot
wide berm at approximately elevation 487.1, the design
normal/sediment pool elevation. The crest is 14 feet wide
with a design settled fill elevation of 510.8. A gravel road
crosses the emergency spillway and dam breast, as shown on
Plate 3.
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The principal spillway, located at centerline Sta-
tion 16 + 50, is composed of a single-stage drop inlet riser
located at the upstream toe of the embankment, a 208 foot
long, 30 inch diameter reinforced concrete pressure pipe, and
an impact basin at the downstream toe. The crest of the riser
weirs is at elevation 486.6, and the conduit outlet invert and
impact basin end sill elevation is 474.5. The pond drain, a
two foot diameter orifice at elevation 477.5, is gated on the
outside, or upstream side, of the riser. The discharge
conduit has seven reinforced concrete anti-seepage collars,
located as shown on Plate 8, Appendix E.

The emergency spillway is at the left abutment. The
grass lined emergency spillway channel is 225 feet wide, with
a 30 foot long level section at elevation 504.8. The
emergency spillway side slopes are both 3H:lV. The emergency
spillway is excavated through earth, and the maximum discharge
slope is three percent. Flow from the emergency spillway
joins with principal spillway discharge about 700 feet below
the dam.

b. Location. The dam is located on Beaver Creek in
East Brandywine Township, Chester County, Pennsylvania. The
dam site is located approximately 3.4 miles northwest of the
intersection of U.S. Routes 322 and 30. The dam site and
reservoir are shown on USGS Quadrangle entitled "Wagontown,
Pennsylvania" at coordinates N 400 1.8' W 750 47.0'. A
regional location plan of Beaver Creek Dam is enclosed as
Plate 1, Appendix E.

c. Size Classification. The dam is classified as an
"Intermediate" size dam by virtue of its 36 foot height and
1,468 acre-feet total storage capacity.

d. Hazard Classification. A "High" hazard classifica-
tion is assigned consistent with the potential for extensive
property damage and possible loss of life downstream along
Beaver Creek.

e. Ownership. The dam is located on land leased from
Fairvue Farms by Chester Water Resources Authority. All
correspondence should be sent to Mr. David C. Yaeck, Executive
Director, Chester Water Resources Authority, Room 314, F & M
Building, High & Market Streets, West Chester, Pennsylvania
19380.

f. Purpose of Dam. The purpose of this dam is for
flood control. Beaver Creek Dam is one of six proposed or
constructed flood control structures located within the East
Branch Brandywine Creek Watershed.
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g. Design and Construction History. Beaver Creek Dam
was constructed as a flood retarding structure under the
provisions of the Watershed Protection and Flood Prevention
Act. The Soil Conservation Service (SCS) designed the dam and
provided resident engineering and construction inspection
services. Construction began in the June 1974. The dam was
completed in October 1975, and final inspection was scheduled
for November 13, 1975. In January 1976, the pond drain gate
was closed.

The SCS project engineer was Mr. Frederick H.
Schuetz, who submitted bimonthly construction progress re-
ports to the state in addition to detailed construction
records kept by SCS. Construction summary records located in
Department of Environmental Resources (DER) files indicate
that embankment materials were placed in accordance with
specifications. Specifically, all embankment density tests
met or exceeded the minimum specified 95 percent of the
Standard Proctor Maximum Dry Density (ASTM D 698).

Land for this dam was leased to the Water Authority
rather than sold for fee simple because the Owner wanted to
prevent public access to the reservoir. In July 1976,
application was made and permission received to open the pond
drain gate and convert the structure to a dry dam.

h. Normal Operating Procedures. Under normal opera-
ting conditions, the pond drain gate is open, and water flows
through the pond drain orifice and through the principal
spillway conduit. During a large storm event, excess water
would be stored to elevation 486.6, the riser weirs elevation,
and thereafter stored to elevation 504.8, when water would be
discharged through the emergency spillway at the left abut-
ment.

1.3 Pertinent Data.

A summary of pertinent data for Beaver Creek Dam is

presented as follows.

a. Drainage Area (square miles) 3.1

b. Discharge at Dam Site (cfs)
Maximum Known Flood at Site Unknown
At Design High Water 1,225
At Top of Dam 9,410

c. Elevation (feet above MSL)
Top of Dam 510.8
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Design High Water 506.6
Emergency Spillway Crest 504.8
Principal Spillway
Weir Crest 486.6
Pond Drain Inlet Invert 477.5
Outlet Invert 474.5

Downstream Toe (low point) 480.3
Stream at Downstream Toe 474.5

d. Reservoir (feet)
Length at Normal Pool Dry
Length at Design High Water 3,750

e. Storage (acre-feet)
Sediment Storage 43
To Emergency Spillway Crest 843
To Top of Dam 1,464

f. Reservoir Surface (acres)
Normal Pool Dry
Sediment Pool 11
At Top of Dam 120

g. Dam Data
Type Zoned earth
Volume 106,000 cubic yards
Length 1,370 feet
Maximum Height * 36 feet
Top Width 14 feet
Side Slopes
Upstream 3H:IV
Downstream 3H:lV

Cutoff Cutoff trench under
dam centerline

Grout Curtain None

h. Principal Spillway
Type Single stage rein-

forced concrete drop
inlet riser, 30 inch
conduit and impact
basin at downstream
toe

• Measured from dam crest to the relocated stream bed at
the downstream toe.
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Reservoir Drain 24 inch orifice in
r iser

Elevations (feet)
Weirs 486.6
Pond Drain Inlet Invert 477.5
Conduit Outlet Invert and
Impact Basin End Sill 474.5

Energy Dissipator Impact basin at
downstream toe

1. Emergency Spillway
Type Grass lined trape-

zoidal channel exca-
vated through earth

Width 225 feet
Side Slopes 3H:lV
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. A summary of engineering data for
Beaver Creek Dam is attached as Appendix B. Engineering data
available for review is contained in a several hundred page
design folder prepared by the United States Department of
Agriculture, Soil Conservation Service (SCS), and a 33-page
set of as-built drawings from the Department of Environmental
Resources (DER) files. These drawings were prepared by the
SCS. Other documentation included miscellaneous letters,
correspondence and bimonthly construction reports prepared by
the SCS resident engineer.

b. Design Features. Principal design features of
Beaver Creek Dam are illustrated on the plans and profiles
enclosed in Appendix E as Plates 2 through 8. These plates
were reproduced from the as-built drawings. A detailed
description of the design features is also presented in
Section 1.2, paragraph a, and pertinent data relative to the
structure is presented in Section 1.3.

2.2 Construction.

Known details of construction are presented in
Section 1.2, paragraph g. Construction records reviewed for
this project were obtained from DER files located in Harris-
burg, Pennsylvania.

2.3 Operational Data.

There are no operational records maintained.

2.4 Evaluation.

a. Availability. All engineering data evaluated and
reproduced for this report were provided by the Pennsylvania
DER or by SCS.
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b. Adequacy. The data included in the state files,

supplemented with data obtained from the Owner, are considered

adequate to evaluate the dam and appurtenant structures.

c. Validity. There is no reason to question the

validity of this data.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. Observations and comments of the field
inspection team are contained in the checklist enclosed herein
as Appendix A, and are summarized and evaluated as follows.
In general, the dam and its appurtenant structures are
considered to be in good condition. At the time of the
inspection (March 25, 1980), stream flow was passing through
the principal spillway, and the reservoir level was above
normal because of a previous rainfall, preventing access to
the riser. On April 25, the reservoir level was down,
permitting access to the riser.

b. Dam. During the visual inspection, there were no
indications of distortion in alignment or grade that would be
indicative of movement of the embankment or foundation.
Crownvetch cover on both the upstream and downstream slopes,
although dormant, is considered to be in good condition. A
minor amount of first year weedy vegetation was noted. The
upstream embankment below the berm was soft and had a small
amount of rainwater standing on it. The dam crest was in good
condition, with no standing rainwater. No erosion gullies
were noted on either the upstream or downstream embankments,
or over the edge of the crest. Rainwater was standing in the
area beyond the downstream toe of the embankment, which is
flat.

The vertical/horizontal alignments were checked and
found to be in satisfactory condition across the emergency
spillway control section and along the dam crest. The
vertical alignment is shown on sheet 5B, Appendix A. The
upstream junction of the right abutment and embankment is in
good condition, with no paths or erosion noted. A diversion
channel is constructed about one-third of the distance down
from the top of the dam at the downstream junction of the
embankment and right abutment to divert surface runoff away
from the toe of the dam. A gully is starting to form in the
junction below this diversion, with a scarp about 4 or 5
inches high. The junctions between the embankment and left
abutment appear to be in good condition, although paths have
been worn through the vegetation. The depth of the water in
the impact basin was above the invert of the embankment drain
outlets, preventing determination of whether the embankment
drains were flowing. The second visit to the site indicated
that the water level in the impact basin is normally above the
embankment drain inverts.



c. Appurtenant Structures.

1. Principal Spillway. The riser is located at the
upstream toe of the embankment. Exposed portions of the riser
were inspected and evaluated to be in good condition with no
signs of excessive concrete deterioration, spalling or other
structural deficiencies or defects. The trash rack channels
were bent by ice during the winter of 1977-1978. Debris was
noted in the water around the riser, and should be removed
during routine maintenance. The interior of the intake riser
was inspected and the pond drain gate was exercised during the
second visit to the site. The pond drain gate was closed and
could not be opened, impounding water. The Soil Conservation
Service is providing the Owner with information to order
replacement parts for repair.

The exposed portions of the impact basin were
inspected and found to be in good condition. The outlet
channel was inspected and observed to be in good condition
with no excessive erosion or bank undercutting.

2. Emergency Spillway. The hay lined emergency
spillway at the left abutment was inspected and found to be
stable and in good condition. The side slopes are well
vegetated and appear to be in good condition. The outside
spillway slope has an occasional area of gravel at the
surface, with no vegetation over it. The channel bottom is
densely vegetated. At the time of the inspection, it appeared
that a piece of farm equipment had been moved through the
emergency spillway adjacent to the outside wall, making cuts
through the vegetation and root mass. Farm equipment should
not be permitted to damage the emergency spillway.

d. Reservoir. At the time of the inspection, the water
level was about five feet above the pond drain invert. The
permanent pool area had previously been cleared of all
vegetation, but when the dam was converted to a dry structure,
the permanent pool area was allowed to go back to natural
vegetation. Above the permanent pool area, the reservoir side
slopes are moderate and vegetated with grass and trees. Some
debris was noted along the shoreline, which could partially
block flow through the principal spillway.

e. Downstream Channel. As shown on Plate 1, Appendix
E, Beaver Creek flows in a southeast direction, and enters the
East Branch Brandywine Creek above Downingtown, about six
miles below the dam. About two river miles below the dam is
the small village of Bondsville. At Bondsville, Beaver Creek
enters a small pond formed by a dam. Between Beaver Creek Dam
and Bondsville are four or five houses which would be damaged

9
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in the event of failure. At Bondsville, additional homes and
a factory, presently unoccupied, would be damaged in the event
of failure. Farther downstream in Fisherville are at least
five more homes subject to damage in the event of failure.
The Brandywine Creek Watershed Work Plan identifies Bondsville
and Downingtown as areas benefited by construction of Beaver
Creek Dam. This clearly justifies a "High" hazard classifica-
tion.

3.2 Evaluation.

Inspection of the dam and appurtenant facilities
disclosed no evidence of apparent past or present movement
that would indicate existing instability of the dam, principal
or emergency spillways. Exterior and interior portions of the
principal spillway were inspected and observed to be in good
condition. The pond drain gate is presently inoperable and
should be repaired. The principal spillway discharge channel
is in good condition with no excessive bank undercutting or
erosion. The emergency spillway channel and area below the
dam were observed to be in good condition. The reservoir
shoreline contains some debris which could float and partially
clog the principal spillway. The crest of the dam is in good
condition with no wet or poorly drained areas. The upstream
and downstream slopes are well vegetated with Crownvetch and
judged to be in good condition.

Although the erosion between the downstream embank-
ment and right abutment is still fairly minor in nature, it is
recommended that graded rock and bedding material be installed
to prevent further damage.

10



SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Operational procedures are discussed in Section
1.2. Operation of the dam does not require a dam tender.
Under normal conditions, flow discharges through the pond
drain orifice and through the 30 inch reinforced concrete
conduit at the base of the embankment. Excess water is stored
first to the riser weir elevation and then to the crest of the
emergency spillway. According to the Owner's representative,
water has never flowed over the emergency spillway. There are
written operation and maintenance procedures for this struc-
ture.

4.2 Maintenance of the Dam.

Fernvue Farms is under contract to the Chester Water
Resources Authority to provide maintenance for the embankment
and emergency spillway.

4.3 Maintenance of Operating Facilities.

Maintenance of these facilities includes cleaning
debris from the intake systems and exercising and lubricating
the pond drain gate. Maintenance is provided by employees of
Chester Water Resources Authority.

4.4 Warning Systems In Effect.

The executive director of Chester Water Resources
Authority indicated that a warning system is being developed
for the entire Chester County as part of the National Weather
Service flood warning network. Evacuation procedures are
being developed for downstream residences in the event of an
emergency.

4.5 Evaluation.

It is judged that the current operating procedure,
which does not require a dam tender, is a realistic means of
operating the relatively simple control facilities at Beaver
Creek Dam.

11
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Direct access to the dam is prevented by a locked
gate in a chain link fence at the right abutment of the dam.
The Chester Water Resources Authority presently does not have
a key to the gate. Access to the dam is through Fernvue Farms
from the left abutment, which requires crossing the emergency
spillway, which may be flooded during an emergency. There-
fore, it is suggested that Chester Water Resources Authority
be provided a key to the gate.

12



SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The complete folder of SCS design
calculatio was reviewed, and portions of this folder are
presented in Appendix D.

The watershed is about 2.6 miles long and averages
one mile wide, having a total area of approximately 3.1 square
miles. Elevations range from 760 in the upper reaches to
477.5 at the pond drain elevation. The watershed is
predominantly open/farmland with less than five percent
residential development. Residential development can be
expected to continue slowly within the watershed.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Intermediate" size dam and "High" hazard classification
is the Probable Maximum Flood (PMF). The Soil Conservation
Service designed this dam as a Class C structure, which also
requires that the spillway systems be designed to pass the
PMF.

b. Experience Data. There are no records of reservoir
levels kept for this dam. While rainfalls are not measured
within the Beaver Creek Watershed, rainfall measurements are
maintained within the Brandywine Creek Watershed as part of
the National Weather Service's national flood warning network.
There are no estimates or records of previous high water
levels beyond a minimum high water elevation of 491+, the top
of the riser slab.

c. Visual Observations. On the date of the inspection,
there were no conditions observed that would indicate a
reduced spillway capacity during an extreme event other than
an accumulation of debris in the water upstream of the riser.
Observations regarding the condition of the downstream chan-
nel, spillways and reservoir are located in Appendix A and
discussed in greater detail in Section 3.

d. Overtopping Potential. The dam was designed to pass
the PMF without overtopping. The PMF inflow hydrograph and
flood routing are presented in Appendix D. This information
was reviewed, evaluated and judged to be adequate. In
summary, the peak inflow was computed as 11,761 cfs resulting
from a six-hour storm with 26.0 inches of rainfall, producing

13



21.8 inches of runoff. The storm was routed through the
reservoir to produce a peak discharge of 9,160 cfs and a
maximum water level elevation of 510.7 just below the top of
the dam. Spillway systems for this dam are considered to be
"Adequate" as the dam will pass the Pl without overtopping.

e. Downstream Conditions. Beaver Creek Dam is one of
six planned or constructed flood control structures on the
East Branch Brandywine Creek. The combined effect of the
structures is estimated (by the Watershed Work Plan) to reduce
flooding in Downlngtown resulting from a 100 year event from
seven feet above flood stage to two feet. In addition to
providing relief from flooding in Downingtown, Beaver Creek
Dam affords protection to the areas of Bondsville and
Fisherville, located along Beaver Creek above Downingtown.
There are about ten homes built near Beaver Creek subject to
damage in the event of a dam failure, justifying a *High"
hazard classification.

14
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations detected
no evidence of existing or impending embankment instability.
Upstream and downstream slopes appear stable, with no surfi-
cial slides or other indications of deep-seated instability.
Both the upstream and downstream slopes are well vegetated
with Crownvetch and appear to be in good condition. There
were no exterior signs or other evidence to indicate that the
internal drainage system was not operating properly. It is
noted, however, that during this inspection, the embankment
was not retaining a significant head of water, which could
affect the internal drainage system, and it is also noted
that, at the time of the inspection, the tailwater in the
impact basin was higher than the discharge invert elevation of
the embankment drains.

Wet areas and standing rainwater were observed on
the upstream embankment below the berm and downstream beyond
the toe of the dam.

Exposed portions of the principal spillway were
inspected and judged to be in good condition. The emergency
spillway was also inspected and assessed to be in good
condition.

b. Design and Construction Data. Design documentation
is very complete and a several hundred page design folder
prepared by the Soil Conservation Service (SCS) was reviewed
for this investigation. Data included in these files are a
foundation report containing permeability test results, shear
strength test results and a stability analysis, structural
calculations for the principal spillway and a complete set of
hydrologic/hydraulic calculations. Portions of the hydrolog-
ic/hydraulic section are presented in Appendix D. Principal
features of this structure are presented on the drawings
located in Appendix E. Also included in the design folder are
a complete set of specifications and an estimate of the
quantity of materials used in the embankment.

Stability analyses were performed by SCS using the
Swedish circle method and the wedge method. The conditions
analyzed included rapid drawdown from elevation 501.7 on the
upstream slope and steady seepage without embankment drainage
on the downstream slope. The soil strength parameters were
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determined from a direct shear test and a consolidated-
undrained triaxial compression test on undisturbed samples of
foundation soils and one triaxial test on compacted embankment
soil. The upstream slope was assumed to be 3H:lV and the
downs.tream slope 2.5H:lV. The maximum embankment height was
assumed to be 33.8 feet.

The minimum factors of safety computed in the
stability analyses were 1.69 for the upstream slope and 1.49
for the downstream slope. According to Corps of Engineers
criteria, EM 1110-2-1902, these values are acceptable. The
maximum height of the dam considered is somewhat less than the
actual maximum height. However, since the dam was constructed
with a 3H:lV downstream slope containing embankment drains,
and since the elevation of the steady pool with the pond drain
closed is only 486.6, it is assessed that the stability of the
dam is adequate.

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 modifications were made to this
dam.

e. Seismic Stability. The 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. As the
dam is assessed to be stable under static loading conditions,
it can reasonably be assumed to be stable under seismic
loading conditions.

4
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual inspection and review of design
and construction documentation indicate that the dam, founda-
tion and appurtenant structures of Beaver Creek Dam art in
good condition.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Intermediate" size dam and "High" hazard classification
is the Probable Maximum Flood (PMF). The Soil Conservation
Service designed this dam as a Class C structure, which also
requires that the spillway systems be designed to pass the
PMF.

Hydrologic and hydraulic computations presented in
Appendix D indicate the structure will pass the Probable
Maximum Flood without overtopping. Therefore, the spillway
systems of this structure are considered to be "Adequate".

b. Adequacy of Information. Information available for
this investigation was sufficiently adequate to evaluate the
structure .nd hydraulic aspects of the dam.

c. Urgency. It is recommended that suggestions pre-
sented in Section 7.2 be implemented as specified.

7.2 Remedial Measures.

a. Facilities. It is recommended that the following
steps be taken as soon as practical.

1. Future erosion at the junction of the embankment and
right abutment should be prevented by the use of
graded rock and bedding material.

2. Debris should be removed periodically from the
intake channel immediately upstream of the riser
pond drain invert orifice.

3. The pond drain gate should be made operational.

17



b. Operation and Maintenance Procedures. Chester
Water Resources Authority has a written operation and mainte-
nance manual for this dam. A county wide written warning
procedure is being developed. It is reported that this
warning procedure will include monitoring of the dam during
periods of high precipitation and a method of warning and
evacuating residents downstream along the creek, if necessary.

Direct access to the dam is provided through a
locked gate in a chain link fence at the right abutment of the
dam. The Chester Water Resources Authority presently does not
have a key to the gate. Access to the dam is through Fernvue
Farms from the left abutment, which requires crossing the
emergency spillway, which may be flooded during an emergency.
Therefore, it is suggested that Chester Water Resources
Authority be provided a key to the gate.

18
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Bea er QCek Dan Sheet 1 of 6
(ScS PA 433)
CHECK LIST

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: PredominantZy openam land, Zae than IS

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): Dry. pond drUin at 477.5 feet.

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 510.8 feet (1464 Acre-Feet;

ELEVATION MAXIMUM DESIGN POOL: 506.6 feet design high water.

ELEVATION TOP DAM: 510.8 feet.

EMERGENCY SPILLWAY

a. Elevation 504.8 feet.

b. Type Trapezoidal vegetated channel.

c. Width 225 feet.

d. Length 500 feet.

e. Location Spillover left abutment.

f. Number and Type of Gates None.

PRINCIPAL SPILLWAY

a. Type single-stage concrete drop inlet riser, 30 inch conduit and
Mnpacr basin.

b. Location Dan station 16+50, maximum section.

c. Entrance inverts 486.6 feet.

d. Exit inverts 474. 5

e. Emergency draindown facilities 24 inch pond drain orifice at 477.5.

HYDROMETEOROLOGICAL GAGES:

a. Type None within watershed.

b. Location N/A

c. Records N/A

MAXIMUM NON-DAMAGING DISCHARGE: Not determined.



Beaver Creek Damz
(SCs PA 433)

HYDROLOGIC AND HYDRAULIC Sheet 2 Of 6
BASE DATA

DRAINAGE AREA: (1) 3.1 square miZe8.

PROBABLE MAXIMI RECIPITATION (PMP)
USED IN DESIGN:"1  26 inches in 6 hours.

HYDROGRAPH PARAMETERS:0()
Runoff Curve Nuber___________________________
Time of Concentration 2.5 hours

SPILLWAY CAPt JTY AT MAXIMUM
WATER LEVEL: I)9409 cfs.

(1) From SCS Design Folder
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L EGENDCC'JTO C
V. LAPORLTORv SAMPL.E N

TEST HOLE NUMBERING4 SYSTEM Ict 7 EIN7O

CernlerI~ne of Dom I- 99

Borrow area a,- 101 - 199 a7
Emerencyspilway 201 - 299

CEnerliey outlet structure 301 - 399
Streamn channel 401 - 499
Relief wells 501 - 599

r. 0 61- 699 ' ------

701 -799---

-UNIFIED SOIL LSI-FCTO S Y SEMSMB S

GP g~ded ,o~es' FELL)S4 PLE 215.1
GM Sit groves 9,oel-sn-i" ~s - . LLEORAI0RY CLASSIFICATII

A- GM Ci:ly 9;raes, 9'oel sond-CD!1 T ''Cs

Sw Wel g~ded onds san-g-orl mxtv'es
SP Porl grade sanSdTMsYMO COiMPAC T/ON C

Z SM Sily snds sen- slt ixtresLABORATORY SAMPLE

ML Silts;'silty, very fine sonids.'sondy or cloyey it ASTM DES.!CATtON D-698.
CL Caso lo omdu plsiiy sitsny tgrvlyco$-- -- ---

CH Clyoihlsict;_ala s--- -... __-- -

MH Elastic silts;*mcoeu or diolomaceous silt s -----
OL Organic silts and organic silty clays of low plastici ty ~1~

Organic clays oir silts of medium to high plsicity

BEDROCKSYMBOL.S

50Bsolt Sc Scli,st ID 7-

Gri G~ne'ss Sh Shle .

* Gr Grorite S.S Silisto ni
-. s Limestone SI Slate ~ ~

L Mo Marble '-Ss Sandstone a i7-'
12 A4 I6 Is

A~E N PERCENT 4W
SAMPLES* FIELD SAMPLE 2 15LABORATORY CLASSI1FICAT

_IS Disturbedj
-- . USS Undisturbed-. -. ~

ABORTORYSAMPLE

£Ad£2, £~1~ASTM DESIGNATION D-69

Ali soi end rock classificatiorrs were -.
determrined by visual examinatron.I.- -.---

x.^epl where other. se noted!
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CCAh' JTIOA' CURVE COMPACTION CURVE

LAB;R:LTORI SAMP.E NC ?ZI:j LABORATORY SAMPLE NO .72WI257

A57M DESIGNATION P6L METHOD -A-. ASTm DESIGNATION 0-690 METHOD A

-- - ----- s T

- - -- ----------.-

.L . ~. .;1I2 j .? .

II _ 2 1 6 i c 12 eo t4 2 c 1 1 6Z0 24 ?
.D'5' qf C %EN- : Kk:W F DRI F.G~lMOtSIORE C0f1tI~w %PERCENi Lw -r,-i.

FIELD SAMPLE 2151 _ DEP T H -1 30_ FIELD SAMPLE 106.1 DEPTH 0 -30'
LABCORAIORY CLA SIFICATION gJ LAOATR CLSIIATO

COMPACTION CURVE-. - COMPACTION' CURVE
LABDRATORY SAM~PLE NO 72jZ LABORATORY SAMPLE NO 72WI258

ASTM O'SICNAT ION D-698 METHOD A AST10 DESIGNATION D-698 METHODA

20---------------- ----
- - - --- V--- -

IQ?

*~ q .1T __

10 12 a A 36 Is 20 22 24 26 a S Q 10 .1 4 i6 Is 20 2? 24 26
03T.,RE COhl-ENT IN. PERCENT 0W DRY VflGRT . "0I$Sl JRE CONTENd It. PERCENTI Or DRY W[1614T

FIL SYL 25~ DErT I-- FIELD SAIMPLE 116.1 DEPTH 0,-.
LAB .ORA .TORY CLASSIFICATION . - LABORATORY CLASSIFI AT ION _M

COMPACTIO .u Ve

* LABOPATORY SAMPLE NO ~~I~
ASTII DESIGNATION D-696 METHOD3 A

-----------

BRANDYWINE CREEK WATERSHED,
WI- 4 -H LEIOWATER RETARDING DAN PA 43!S

%-4 CHESTER COUNTY. PE SNSYLVAN IA
tit ~~COMPACTION DATA'-%

'-'-4-.U. a DEPARTMENTO AGRICULTURE
* sVLW~j:- :SOIL CONSERVATION SERN71CE

-- 1 ~~~~.-.PLATE 13 ~St-~ P.3-
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SITE GEOLOGY

BEAVER CREEK DAM
(SCS PA 433)

Beaver Creek Dam is located in the Piedmont Uplands

Section of the Piedmont Physiographic Province. As shown on

Plate F-l, the area surrounding the dam consists predominantly

of a granite like rock called granodiorite (referred to as

quartz monzonite in the files of the Department of Environmen-

tal Resources in Harrisburg). Throughout the area, minor

amounts of pegmatite and metadiabase occur as dikes. No

bedrock exposures were observed during the field inspection,

but the original geology report describes steeply dipping

"flow structures" in the weathered bedrock and saprolite,

encountered during the Soil Conservation Service site investi-

gation. Granodiorite is a dense igneous rock usually having

variable thickness of weathered or decomposed surficial

material above the sound bedrock. Several regional east-

northeasterly striking thrust faults occur in the area, one
being about 1,200 feet to the north and the other about 1,000

feet to the south of the right abutment.
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