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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 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 tean.
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 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
lydrologic and hydraulic analyses. In accordance with the estadlished
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 PA 476

County Located: Berks County

State Located: Pennsylvania

Stream: Tributary to Mill Creek
Coordinates: Latitude 40° 34.3'

Longitude 75° 58.1°
‘Date of Inspection: October 26, 1979

SCS PA 476 is owned and maintained by the Borough of
Hamburg. The dam and reservoir are used as a flood control
structure for the downstream town of Hamburg, Pennsylvania.
The impoundment was designed by the United States Department
of Agriculture, Soil Conservation Service (SCS), in 1963, and
the structure was officially completed in December 1965.

'~ 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 its potential in the event of failure
for extensive property damage and loss of life in Hamburg,
Pennsylvania.

Calculations indicate that the existing spillway
systems are capable of passing the Probable Maximum Flood
(PMF) without overtopping. Therefore, the spillway system is
considered to be "Adequate”.

The visual inspection and review of available
documentation indicates that the dam, foundation and its
appurtenant structures are in good condition. The only items
to be noted are the undesirable vegetation gaining a foothold
on the embankment and the emergency spillway slope, and the
slight damage to the crest by truck traffic.

Considering the overall good condition of the dam,
the only recommendations made beyond routine maintenance of
the dam are:

1. The woody vegetation on the right emergency spillway
slope should be removed, at least below the eleva-
tion of the top of the dam.

2. Woody vegetation should be removed from the embank-
ment.
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3. Although damage to the dam crest is minor, consider-
ation should be given to its protection. A gravel
top would be sufficient.

Because of the 1location of the dam upstream of
Hamburg, a formal procedure of observation and warning during
periods of high precipitation should be developed and imple-
mented. This procedure should include a method of warning
downstream residents of the possibility of flooding. The
Owner should also develop an operational and maintenance
procedure to be used to insure that the dam is maintained in
the best possible condition. The primary elements of the
operational/maintenance procedure can be obtained from the
Soil Conservation Service's "watersheds and Conservation and
Development Operations and Maintenance Handbook". It is
important that individuals responsible for the maintenance and
operation of the dam are aware of the written procedures.

Wery I ek Tab: 71900 20
Mary F Beck, P.E. Date 5 f

Pennsylvania Registration 27447E
Woodward-Clyde Consultants

P

ohn H. Frederick, Jr., P.E. B4 N Ye 1
and Registration 7301 e oit”
Woodward -Clyde Consultants

4 )

APPROVED BY: .

:Zé}Jvuuldé(&{~——— AR B2

THOMAS A. RHEN Date
1.,TC, Corps of Engineers
Acting District Engineer

iii




VINVATASNNTd ‘AINNOD SY¥3g ‘9Ly ¥d SOS .
MIIAYIAO :

iv




ki R e bt At B B e

TABLE OF CONTENTS
PAGE
Preface i
Assessment and Recommendations ii
Overview Photograph iv
SECTION 1 - PROJECT INFORMATION
_ 1.1 General 1
3 1.2 Description of Project 1
1.3 Pertinent Data 3
SECTION 2 - ENGINEERING DATA
2,1 Design 5
; 2.2 Construction 5
. 2.3 Operational Data 5
{ 2.4 Evaluation 5
SECTION 3 - VISUAL INSPECTION
3.1 Findings 6
3.2 Evaluation 7
SECTION 4 - OPERATIONAL PROCEDURES
4.1 Procedures 9
4.2 Maintenance of the Dam 9
4.3 Maintenance of Operating Facilities 9 4
4.4 Warning Systems In Effect 9
4.5 Evaluation 9
SECTION 5 - HYDROLOGY/HYDRAULICS
5.1 Evaluation of Features 10
SECTION 6 -~ STRUCTURAL STABILITY
6.1 Evaluation of Structural Stability 12
SECTION 7 - ASSESSMENT/REMEDIAL MEASURES
7.1 Dam Assessment 14 E
F 7.2 Remedial Measures 14
APPENDIX
E A Visual Inspection
B Engineering Data, Design, Construction
and Operation
o - Photographs
D Hydrology/Hydraulics
; E Plates
r F Geology




PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
SCS PA 476
NATIONAL ID NO. PA 00719
DER NO. 6-456

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. ~§CS PA 476 Dam is a 46; foot-
high zoned, earth embankment about 400 feet 1long. with the
emergency spillway at the right abutment. Plans and a cross-
section of the dam are shown on Plates 2 and 3, Appendix E. An
impervious core (Section 1) 1is constructed over a cutoff
trench (also Section 1), both of which are composed of
materials which were visually classified as silty sands (SM)
and silt (ML). Subsequent laboratory classification of
potential borrow materials includes sandy clay (CL) as Section
1l material. The upstream and downstream sections (Section 2)
are constructed of on-site weathered rock which is classified
as clayey, silty gravel (GC-GM). The cutoff trench and core
have slopes of 1H:1Vv. The upstream embankment slope is 3H:1V
with a ten foot wide berm at approximately elevation 501, the
normal pool elevation. The downstream slope is 2.5H:1V and
has a rock toe. The 15 foot wide embankment crest has a design
settled elevation of 522.0. Both upstream and downstream
slopes are protected with Crownvetch.

Embankment seepage is controlled by a trench drain
near the downstream toe along the entire embankment length. A
filter blanket and rock toe are also used, but only where the
embankment is below elevation 501. Two drain pipes discharge
through the impact basin walls at the downstream toe.

The principal spillway consists of a concrete drop
inlet riser, 182 feet of 24 inch reinforced concrete pipe with

1




~8ix anti-seep collars, and an impact basin. = The reservoir

drain, 40 feet of 12 -inch corrugated metal pipe, has an inlet

invert elevation of 488.5 and the riser weir elevation is

510.4. The outlet invert and impact basin end sill elevations
3 are 476.1. Typical sections of the principal spillway are
r presented on Plates 6 through 8 in Appendix E. The emergency
spillway located at the right abutment is a trapezoidal
channel excavated through rock. The 30 foot wide level
section is at elevation 516.

b. Location. The dam is located across a tributary of
3 Mill Creek in Windsor Township, Berks County, Pennsylvania.
E The dam is located approximately 1,000 feet north of U.S.
Route 22 (Interstate Route 78), approximately 1.3 miles
northeast of Hamburg, Pennsylvania. The dam site and
reservoir are located on USGS Quadrangle entitled, "Hamburg,
Pennsylvania, Berks County", at coordinates N 40° 34.3' W 75°
58.1'. A regional location plan of the dam site is shown on
Plate 1, Appendix E.

c. Size Classification. The dam is classified as an
"Intermediate” size dam by virtue of its 46 foot height.

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

e. Ownership. SCS PA 476 is owned and maintained by
Hamburg Borough. All correspondence should be sent to Mr.
Charles Clark, Hamburg Borough Manager, 31 North Third Street,
Hamburg, Pennsylvania 19526.

£. Purpose of Dam. The purpose of this dam is flood
control. This structure is one of three dams built in the
Raercher Creek Watershed to provide flood protection for the
Borough of Hamburg. Water is also used for irrigation on the
farm adjacent to the reservoir.

g. Design and Construction History. The Kaercher Creek
Watershed project, composed of two flood control dams and one
multi-purpose dam, was approved by Congress in 1962. The
soils and foundation investigation took place in late 1963,
and final construction drawings were prepared in early 1964,
and construction began that summer. By December 1965, the dam
was completed. The contractor was Feeser contractors of i
Schuylkill Haven, Pennsylvania. Construction records have
reportedly been destroyed by SCS.

h. Normal Operating Procedures. Reservoir outflow is
controlled by the principal and emergency spillways. Under
normal conditions, water flows through an orifice in the
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principal spillway at elevation 501.0. During a storm, excess
water is first stored to elevation 510.4, the riser weirs
elevation, and then stored up to elevation 516.0, the crest of
the emergency spillway. Thereafter, water is discharged
through the emergency spillway.

1.3 Pertinent Data.

A summary of pertinent data for SCS PA 476 is
presented as follows.

a. Drainage Area (square miles) 0.50
b. Discharge at Dam Site (cfs)
Max Known Flood at Dam Site Unknown
At Design High Water 2,150
At Top of Dam (existing
conditions) 3,890
c. Elevation (feet above MSL)
Top of Dam
Design 522.0
Existing Condition 521.7
Design High Water 520.0
Emergency Spillway Crest 516.0
Principal Spillway
Weir Crest 510.4
Orifice (normal pool) 501.0
Pond Drain Inlet 488.5
Outlet Invert 476.1
da. Reservoir Length (feet)
Length at Normal Pool 350
Fetch at Normal Pool 350
Length at Design High Water 935
Fetch at Design High Water 935
e. Storage (acre-feet)
Sediment/Normal Pool 6
To Emergency Spillway Crest 59
To Top of Dam (design) 102

£. Reservoir Surface Area (acres)

Sediment/Normal Pool 1.3
Design High Water 7.5
g. Dam Data
Type Zoned earth fill
Volume 34,000 cu yds
Length 400 feet
3




Maximum Height

Top Width

Side Slopes
Upstream
Downstream
Cutoff

Grout Curtain

h. Principal Spillway
Intake

Elevations (feet above MSL)
Weir Crest
Orifice
Pond Drain Inlet
Conduit Outlet and Impact
Basin End Sill

i. Emergency Spillway
Type

width
Side Slopes
Elevation

—

46 feet
15 feet

3H: 1V

2.5H: 1V

Impervious trench
beneath dam center-
line

None

Two-stage concrete
drop inlet riser, 24
inch conduit and im-
pact basin

510.4
501.0
488.5

476.1

Trapezoidal grass-lined
channel at right
abutment

100 feet

2H:1V and 3H:1Vv

30 foot wide level
section at elevation
516.0
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. A summary of engineering data on
SCS PA 476 1is attached as Appendix B. Engineering data
available for review is contained in a several hundred page
design folder and an 1l page set of as-built plans on file at
the SCS state office in Harrisburg. All of these records were
prepared by the Soil Conservation Service.

b. Design Features. The principal design features of
this dam are illustrated on the plans and profiles enclosed in
Appendix E as Plates 2 through 8. A detailed description of
the design features 1is also presented in Section 1.2,
paragraph a, and pertinent data relative to the structure is
presented in Section 1.3.

2.2 Construction.

Details of construction history are sketchy, and
what is known is presented in Section 1.2, paragraph g. Any
DER (Pennsylvania Department of Environmental Resources)
records were unavailable for review, and storage space
limitations have prevented the maintenance of SCS construction
records.

2.3 Operational Data.

Operational records are not maintained. Water level
measurements and rainfall records are not maintained within
this watershed, although rainfall records are maintained at a
wastewater treatment plant about 0.6 mile southwest of the
dam. The station has been a National Weather Service
reporting station since 1978.

2.4 Evaluation.

a. Availability. All engineering data evaluated and
reproduced for this report were provided by SCS.

b. Adequacy. Design data included in the SCS files are
considered adequate to evaluate the dam and appurtenant
structures.

c. Validity. There is no reason to question the
validity of this data.




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 facilities are in good
condition. At the time of the inspection, water was flowing
through the principal spillway preventing access into the
riser and inspection of the discharge conduit.

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. There
were no surface cracks noted along the crest. Although the
crest is well vegetated with Crownvetch and grass, truck
traffic has rutted the crest slightly. The upstream slope is
protected with Crownvetch and grass and is not riprapped along
the normal pool 1level. The berm elevation is 500 on the
downstream edge and 501, the normal pool elevation, on the
upstream edge. Reeds and other wet type vegetation are
growing on the berm at the water's edge. Significant erosion
has not occurred on the embankment as a result of no riprap.
No significant erosion was noted of either the upstream or
downstream slopes although foot traffic has worn a path
through the vegetation. Briers are becoming established on
the downstream slope at the maximum section, as shown in
Photograph No. 3, Appendix C. Woody vegetation is growing on
the upstream slope near the crest and should be removed.

The vertical alignment was checked and found to be
essentially in agreement with the post-construction survey. A
low point of about 521.7 was noted near the left abutment.
Junctions between the embankment and abutment and the embank-
ment and spillway are judged to be good, with no excessive
erosion or deterioration. There was no seepage observed along
or beyond the toe of the dam. The embankment drains outlet
through the impact basin wall. A small amount of clear water
was flowing from the left drain. It is to be noted that there
was a limited head of water behind the embankment at the time
of the inspection.

C. Appurtenant Structures.

1, Principal Spillway. The riser is located within
the upstream berm at the shoreline, as shown in Photograph No.
2, Appendix C. Exposed portions of the riser were inspected
and evaluated to be in good condition with no signs of




excessive concrete deterioration, spalling or other struc-
tural deficiencies or defects. Inspection of the inside of
the riser from the top of the riser through the access gate
door disclosed a small amount of leachate visible on the
inside of the riser at about normal pool elevation. The pond

‘ drain sluice gate located on the outside of the riser operates
easily. The outlet channel was inspected and observed to be
in good condition with no excessive erosion or bank undercut-
ting. The impact basin, Photograph No. 3 in Appendix C, was
found to be in good condition.

2, Emergency Spillway. The grass-lined emergency
spillway at the right abutment, shown in Photographs No. 4
through 6, Appendix C, was inspected and found to be stable
and in good condition. The emergency spillway has a very good
vegetation cover, but with some year-old woody vegetation that
should be cut. The right spillway slope has older Sumac which
should be cut annually. Gullies have been cut through the
. right slope to facilitate surface drainage from the adjacent
dirt road, as shown in Photograph No. 9, Appendix C, and Sheet
5a, Appendix A.

d. Reservoir. At the time of the inspection, the pond
was at the sediment/normal pool elevation. The reservoir
slopes are well vegetated to the water's edge. No significant
amounts of debris were noted along the reservoir edge. There
is a very small amount of sediment at the upper end, which has
no effect on flood water storage.

e. Downstream Channel. As shown on Plate 1, Appendix
E, Mill Creek flows south and southwest to Hamburg Borough.
i About 1,200 feet below the dam, the outflow from SCS PA 476 is
' joined by the discharge from SCS PA 477, a flood control dam
in the adjacent valley. The confluence is shown in Photograph
No. 10, Appendix C. About 800 feet downstream of the dam are
two houses which would be damaged in the event of failure. A
pumping station and wastewater treatment plant are 1located
near the stream in the next 1.25 miles, at which point Mill
' Creek enters Hamburg and passes under homes and businesses, as
1 shown in Photograph No. 11, Appendix C. SCS PA 476 is one of
three dams designed and built to protect the Borough of
Hamburg from flood water damage and, therefore, a "High"
hazard classification is justified.

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
spillway or emergency spillway. Interior portions of the
principal spillway conduit c¢ould not be inspected due to flow

9
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through the system. The dam and spillway systems are
considered to be in good condition. There are only two items
of preventive maintenance to be noted. Although truck traffic
has not significantly damaged the crest, care should be taken
to prevent significant damage. Woody vegetation on the
embankment and sumac on the wall of the emergency spillway
should be cut annually.




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 orifice
and through the 24 inch reinforced concrete conduit at the
base of the embankment. Excess water is first stored 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.

4.2 Maintenance of the Dam.

The dam is maintained by the Borough of Hamburg who
periodically check the embankment and remove woody vegetation.

4.3 Maintenance of QOperating Facilities.

Maintenance of these facilities includes twice
yearly inspection, operation and lubrication of the gate hoist
system, and removal of debris from the reservoir area.

4.4 Warning Systems In Effect.

There is no written warning procedure for this dam.
The Owner's representative indicated that they would notify
the 1local Civil Defence unit in the event a hazardous
condition developed.

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 of SCS PA
476 . In conclusion, it is noted that formal operational,
maintenance and warning procedures should be developed and
implemented as soon as practical. These procedures should
include an inspection checklist which would include a list of
items that should be checked during each inspection and
repaired as necessary to insure proper performance of the
structure.
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The complete folder of design calcula-
tions was reviewed and portions of this folder are presented
in Appendix D.

The watershed is about 1.2 miles long, and 0.4 mile
wide, having a total area of approximately 0.5 square mile.
Elevations range from about 1,450 in the upper reaches of the
watershed to 501 at normal pool elevation. The watershed is
approximately 70 percent wooded and 30 percent open or
farmland, with very little residential development. Residen-
tial development can be expected to progress slowly within the
watershed.

In accordance with criteria established by Federal
(OCE) Guidelines, the selected 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
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. Rainfall is measured at a
wastewater treatment plant downstream of the dam and sent to
the National Weather Service. 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
reduced spillway capacity during an extreme event. Observa-
tions regarding the condition of the downstream channel,
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
graphical flood routing are presented in Appendix D. Because
of several slight differences between existing and design
conditions, the spillway adequacy was reevaluated according to
criteria established for this investigation. Calculations,
according to current SCS criteria, TR 39, indicate an
emergency spillway capacity of about 4,140 cfs at design
conditions. Combined spillway capacities with the water at
elevation 521.7, the existing top of the dam, is about 3,890
cfs, less than the 4,080 cfs determineé according to the
design graphical flood routing. Using the HEC-1, Dam Safety

10
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Version, computer program to evaluate the inflow hydrograph
yielded a peak inflow value of about 1,545 cfs. The computer
flood routing disclosed a maximum water elevation of about
519.2 feet, less than the top of the dam under existing
conditions. Therefore, the spillway systems for this dam are
considered "Adequate" as the dam will pass the PMF without
overtopping.

e. Downstream Conditions. About 800 feet below the dam
are two houses subject to damage in the event of dam failure.
In the next 500 feet the stream passes under Route 22 and
joins with the outflow from SCS PA 477, a flood control dam in
the adjacent watershed. 1In the next 1.25 miles is a pumping
station and wastewater treatment plant built adjacent to the
stream and subject to damage in the event of dam failure. 1In
Hamburg, the stream flows under houses and businesses; see
Photograph No. 11, Appendix C. It is apparent, merely by
comparing the relative sizes of the stream channel through
Hamburg and the emergency spillway, that property damage would
occur during an extreme event, and it is judged that failure
during the PMF would signficantly increase property damage and
loss of life.

11
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SECTION 6
STRUCTURAL STABILITY 1

6.1 Evaluation of Structural Stability.

i a. Visual Observations. Visual observations detected
no evidence of existing or pending embankment instability.
Upstream and downstream slopes appeared stable and in good
condition, with some briers gaining foothold on the downstream
slope. There were no exterior signs or other evidence to
indicate that the internal drainage systems were not operating
properly.

Exposed portions of the principal spillway were

2 inspected and judged to be in good condition. The pond drain
gate hoist was operated and seats completely. The grass-~lined
emergency spillway was assessed to be in good condition, with
no signs of sloughing, excessive erosion or deterioration.

. Excessive woody vegetation was noted on the right emergency
spillway slope.

b. Design and Construction Data. Design documentation
is very complete as a several hundred page design folder
prepared by the Soil Conservation Service was available and
reviewed for this investigation. Data included in these files
are a soils and foundation report including permeability
tests, shear strength results and sediment analysis, results
of embankment stability calculations, as well as structural
calculations for the principal spiliway. Included in the
design folder is a complete set of hydrologic and hydraulic
calculations and a complete set of specifications and a
material quantity estimate. Other design documents reviewed |
included an 11 sheet set of drawings prepared by SCS and
stamped "as-built". i

A stability analysis of the embankment was per-
_ formed by SCS using the Swedish circle method on the upstream
{ slope for full rapid drawdown conditions, and using both a
wedge analysis and infinite slope analysis on the downstream
F slope. Soil strength parameters for the core (Section 1)
s material were determined from one consolidated-undrained
‘ triaxial compression test series on compacted borrow soil from
the emergency spillway. Strength parameters for the shell
(Section 2) material were selected based upon the results of
two test series on similar material used for SCS PA 477 Dam in
the adjacent watershed. It was assumed that the foundation
materials had sufficient strength to prevent a failure arc
from passing through the embankment.

The reported results of the stability analysis are
as follows:

12
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Slope Condition Method Factor of Safety

Upstream Rapid Drawdown Swedish Curve 1.79
Downstream Dry Infinite Slope 1.36
Downstream Unknown Wedge Analysis 2.1

The recommended minimum allowable factors of safety
in accordance with Corps of Engineers EM 1110-2-1902 are 1.2
for the upstream slope under rapid drawdown conditions and 1.5
for the downstream slope under steady seepage conditions. The
recommended minimum factor of safety in accordance with ]
current SCS criteria (TR-60) for an infinite slope analysis is
1.1.

a0l HEMCY

It is noted that the stability analysis is based
upon very limited soil testing. It is also noted that the
analysis was based upon an assumed embankment height of 38
feet rather than the actual maximum embankment height of 46
feet. On the conservative side, however, the stabilizing
upstream berm at elevation 501 was not considered in the
analysis; the design high water level of elevation 520.0 was
used instead of the highest principal spillway crest elevation
of 510.4, as specified by SCS criteria in TR-60; and
relatively high factors of safety were computed. Therefore,
overall it is concluded that the stability of the embankment
is adequate.

Principal features of this structure were extracted
from the drawings and calculations, and are presented in
Appendix E and D, respectively. Progress reports prepared by
the SCS resident engineer and inspection reports prepared by
1 representatives of the Pennsylvania Department of Environmen-
tal Resources were not available for review. Construction
documentations prepared by the SCS resident engineer reported-
ly no longer exist.

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

a. Post-Construction Changes. There are noc 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 is considered that if a dam in this zone

ic stable under static loading conditions, it can be assumed

x safe for any expected earthquake conditions. As the static

stability analysis resulted in a minimum factor of safety of

1.79 during rapid drawdown, the most critical loading condi-

tion, it can be assumed that seismic stability requirements
are satisfied.
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual inspection and review of design
documentation indicate that the dam, foundation and appurte-
nant structures of SCS PA 476 are in good condition.

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”. 1In
the event that high flows are passed through the emergency
spillway, significant property damage is still likely to occur
along Mill Creek, particularly in the Borough of Hamburg. In
the event the dam fails while retaining a significant quantity
of water, extreme property damage and loss of life would be
expected, thus justifying the "High"™ hazard classification.

b. Adequacy of Information. Information available for
this investigation, when combined with the visual inspection,

was sufficiently adequate to evaluate the structural and
hydraulic aspects of the dam.

c. Urgency. It is recommended that the suggestions
presented in Section 7.2 be implemented during routine

maintenance of the structure, which should be not less than at
least once a year.

7.2 Remedial Measures.

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

1. The woody vegetation on the right emergency spillway
slope should be removed, at least below the eleva-
tion of the top of the dam.

2. Woody vegetation should be removed from the embank-
ment.

3. Although damage to the dam crest is minor, consider-

ation should be given to its protection. A gravel
top would be sufficient.

b. Operation and Maintenance Procedures. Because c¢f
the location of the dam and the potential for extreme property
damage and possible loss of life in the event of failure, a
formal procedure of observation and warning during periods of

14




high precipitation should be developed and implemented. This
procedure should include a method of warning downstream
residents that high flows are expected and provisions for
evacuating these people in the event of an emergency. In
addition, a written operation and maintenance procedure should
also be developed to insure that all items are carefully
inspected on a regular basis and maintained in the best
possible condition.

The "Operations and Maintenance” manual prepared by
SCS can form the basis for the specific procedures for SCS PA
476. It is recommended that operational procedures provide
for a period of observation during and following impoundment
of significant quantities of water behind the embankment.
These observations should include monitoring discharge from
the embankment drainage system and looking for sources of
uncontrolled seepage. It is 1important that individuals
responsible for the maintenance and operation of the dam are
aware of the written procedures.
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OVERVIEW

PHOTOGRAPH LOCATION PLAN
SCS PA 476

PLATE C-!
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IMPACT BASIN AT DOWNSTREAM TOE. NOTE
WEEDS AND BRIERS ON DOWNSTREAM SLOPE.

PHOTOGRAPH NO. 3

bonis e inm




ERY

¥ “ON HAVIOOLOHd

“AYMTTIIAS XONIDYIWI FTUILNI
JO NOILIANOD J0 TY¥IIdAL “WYIALSAN
ONINOOT AVMTII4S ADNIDYIWI JO MIAIA

[

kit .




S °ON HAVYDOOLOHA

*d340IS NO DVWNS JLON ‘WYIHLSdN
ONINOOT AVMTIIAS ADNIDYIAWI 40 MIIA

!

-  — ettt s e e




9 *ON HAWIOOLOHd

HIIWIDAA NI NIAVL “WYTILSNMOJ
ONINOOT XVMTIIdS XONIDYIWI JO MIIA

!




L "ON HdUDOLOH4d

*8Q3IM 40 STFHOLVYd JFLON
"3d0TS WYIHLSNMOQ 4O MIIA TIVHIAO

T —

.
i
_m
i




*ON HJAVIDOLOHd

*3d01S WYIYILSAN
NO NOIIVIIOIA XQOOM ONIMOHS MIIA




VIEW OF JUNCTION BETWEEN DIKE
AND EMBANKMENT SHOWING STAND OF
BRIERS.

PHOTOGRAPH NO. 9
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VIEW OF GULLY DRAINING SURFACE
RUNOFF FROM DIRT ROAD INTO
EMERGENCY SPILLWAY.

PHOTOGRAPH NO. 10
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Sheet 1 of 11
SCS PA 476
CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA 1

hnitatie

DRAINAGE AREA CHARACTERISTICS: Aegro:m:magely 70 _percent wo@d M 30 percent
ogen [‘arm land .- )
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 501.0 feet.(6 Acre-Feet).

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 522.0 ft. design (102 Acre-
' Feet),
ELEVATION MAXIMUM DESIGN POOL: _ 520.0 feet Design High Water.

ELEVATION TOP DAM: _522.0 feet design (521.7 exigting, see Plate 4, Appendiz D).
EMERGENCY SPILLWAY:

a. Elevation 516.0 feet.
* b. Type Trapezodial chanel excavated through rock.
c. Width 100 feet.
d. Length About 300 feet.
e. Location Spillover Right abutment.
f. Number and Type of Gates None

PRINCIPAL SPILLWAY
a. Type Concrete two stage riser, 24-inch conduit and impact basin.

b. Location At maximum section.

c. Entrance inverts Weir crest at §10.4 feet; orfice at 501.0 feet.

d. Exit inverts 476.1 feet.

e. Emergency draindown facilities Inlet at 488.5 feet.

HYDROMETEOROLOGICAL GAGES:

a. Type Rain gage.
b. Location Treatment plant about 0.6 mile southwest of dam.
c. Records A National Weather Service reporting station since 1978.

MAXIMUM NON-DAMAGING DISCHARGE: Not determined.
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SHEET 2 of 11

HEC-1, REVISED
FLOOD HYDROGRAPH PACKAGE

The original "Flood Hydrograph Package" (HEC-1l),
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-1l),
Dam Safety Version", hereinafter referred to as, HEC-1l, 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-
uvation 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.

HEC~1, 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 District.
The inflow is routed through the reservoir using spillway
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. 1In
the event a spillway cannot discharge 0.5 PMF without
overtopping and failure of the dam, downstream channel
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-1l, Rev.
pertinent input values and a summary print-out tables.
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SITE GEOLOGY
PA SCS 476

SCS PA 476 Dam is located in the Great Valley
Section adjacent to the Appalachian Mountain Section
of the Valley and Ridge Physiographic Province. As
shown in Plate F-1, the dam is constructed upon the
Hamburg Formation of Ordovician age. Rocks of this
formation consist primarily of shale and graywacke
(impure sandstone). Information contained in SCS
files describes the dam foundation to consist primar-
i ily of fractured and weathered sandstone, siltstone
f and shale. Bedding strike and dip are variable but
generally strikes east-northeast and dips to the south
approximately 45 degrees. Several bedrock outcrops
were observed along the dam access road during the
field inspection. The weathered zone reached to
depths of 30 feet and is described as transmitting
water readily. Above the weathered bedrock in the
stream channel was a thin layer of alluvium grading
laterally into colluvial soils at the abutments.

The shallow fractured and broken nature of the bed-
rock along with its variable attitude could lead to
possible future leakage.
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