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PREFACE

This report is prepared under guidance contained in the
“Recommended Guidelines for Safety Inspection of Dams,” for
Phase 1 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 analyBes involving topographic
mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to
identify any need for such studies.
In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the 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 dais 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 spillvay design flood is based on
the estimated “Probable Maximum Flood” for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spiliway design flood provides a measure of relative .pillway
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 REPORT

NATIONAL DAM SAFETY PROGRAM

Bradford City No. 3 Dam, McKean County, Pennsylvania
NDI No. PA 00025, PennDER No. 42-10

Man ila Brook
Inspected 8 and 9 November 1978 -

•

FRtH

/ ASSESSMENT OF
/ GENERAL CONDITIONS

Bradford City No. 3 Dam is a diaphragm earthfill embankment
dam approximately 47 feet high and 770 feet long. The dam
~is owned and operated by the Bradford City Water Authority.

The visual inspections and review of engineering data,
performed in November 1978 through February 1979 , indicate
no serious deficiencies in the embankment requiring emer-
gency attention. The dam was found to be in good overall
condition at the time of inspection. However , the inspec-
tion revealed certain items of maintenance and rehabilita-
tion necessary for the dam.including repair of the animal •

burrows, removal of the v~~etation and debris in the down-
stream channel, repair of/the upstream slope riprap,
repointing of spiliway ~ tructure joints, placement of
adequate erosion prot9ótion in the downstream channel, and
development of a pl~ad for rapid closure of the upstream
ends of the outlçt pipe and water supply pipe in an emer-
gency. Addi~iofial1y, the two seepage areas should be examined
period4~Mt~ in the future, and a record should be kept of
t~~jr~~ondition .

Hydraulic/hydrologic evaluations~-per~o~med~in accordane.—
-wi,~½~procediares establisb sd-b ~~~~~~~~~~~~~~~~~~~~~~~~ of
t.ke_U.~$ ~~‘my--Coxpc- oL Eng4 ? .er .~ for Phaas— -I --.-In.pectien
4epeEt.~ revealed that the spil3.way will not pass the
Probable Maximum Flood (PMF ) without overtcpping the dam.
The spillway is considered winadequatew because th. analysis
indicated the spillway will pass a maximum of 45 percent of — - -
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- the PMF before overtopping the dam, and failure of the dam

is not likely to occur under 50 percent PMF conditions .
k Therefore, the owner should immediately undertake a detailed

engineering study to evaluate the spiliway capacity and to
develop recommendations for remedial measures to reduce the
overtopping potential of the embankment. The owner should
also develop emergency operation and evacuation procedures.

_ _ _ _  
Submitted by:

1~~~~~~WE4L~ NI CHAEL BAKER , JR., INC.

_ _ _ _ _ _ _  

(~
-

tL CHUAN YUAN CHEi IJ C. y. Chen, Ph.D., P. E.

~~~~ } t \  ~~~~~~~~ r j i l l  Engineering Manager-Geotechnical
____  Date : 16 February 1979

-- 

DEPARTMENT OF THE ARMY
TIMORE DISTRICT, CORPS OF ENGINEERS

- . K. Withers) Colonel, Corps of Engineers
-, District Engineer

Date: 15 friar 7.9
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BRADFORD CITY No. 3 DAM
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PHASE I INSPECTION REPORT

fl, NATIONAL DAN SAFETY PROGRAM
BRADFORD CITY NO. 3 DAN •

NDI NO. PA 00025, PennDER No. 42-10 - •

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 inspec-
tion 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 OP PROJECT

a. Description of Dam and Appurtenances - Bradford
City No. 3 Dam consists of a diaphragm earthfill
embankment approximately 47 feet high and 770 feet
long. A core wall consisting of mortar and sand-
stone blocks was constructed in the center of the
embankment. The core wall extends 25 feet into
each hillside and approximately 9 feet below the
original ground surface at the ~e~p~s~~point in
the center of the valley. ~“The core wall~is 2 Lietwide at the top and 6 feet wide at the base. The
core wall rests on an 18-inch thick, 8-foot wide, °~ ‘~ ~ -~

concrete foundation. The concrete foundation
rests on in situ soil . The crest width of the
embankment is 12 feet , and the core wall is located
7 feet below the center of the crest. The upstream
slope to El. 1728 feet is paved with sandstone
blocks laid on a l2..inch thick, crushed stone
base. The remaining upstream slope to the toe is
paved with cobbles . The upstream slope is 2.5
horizontal to 1 vertical- (2.5B:1V) while the
downstream slope - is 2H:lV. A trapezoid (at the
widest dam section), 56 feet wide at the base and
12 feet wide at the crest constructed of “select
material,” is shown on the original design drawings
as the central zone of the embankment. The outer

4; portion of the upstream embankment is another zone
of “select material” and is shown as a 20-foot
wide section at the toe tapering to the apex at
approximate El. 1735 feet.
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The center of the ungated epillway is located

0 approximately 90 feet right of the left abutment.
Sandstone blocks form the abutments (training
walls) of the spillway. A 3-foot wide, steel
walkway located directly above and parallel to the
spillway crest is supported by a 1-foot wide by 3—
foot long pier at the center of the spillway
crest. The spillway consists of a 12H:1V approach
channel, a 3.5-foot long crest (in the direction
of flow), and a 5H:lV sandstone-block-lined ,
discharge channel which is 33 feet long. From
this point , the discharge channel is stepped down
to a timber planking overflow into the concrete-
rubble-lined downstream channel. Additional
details are shown on Plate 7.

Two 16-inch outlet pipes are located near the
center of the embankment. One pipe serves as a
water supply line and the other is outletted
downstream from the dam. The intake structure is
located at the toe of the upstream slope. Details
of the outlet pipes and intake structure are shown
on Plates 4 and 6.

b. Location - Bradford City No. 3 Dam is located in
Bradford Township, McRean County , Pennsylvania

• approximately 5 miles west of Bradford, Pennsyl-
vania. Located adjacent to the north shore of the
reservoir and left abutment area of the dam is
Pennsylvania Route 346. The dam is located on
Man ila Brook approximately 5 miles upstream of
the City of Bradford. Gilbert Run joins Manilla
Brook approximately 1 mile downstream from the
dam. An additional 2.5 miles downstream, Man ila
Brook joins the West Branch of Tunungwant ( Tuna )
Creek. Tuna Creek then flows through the center
of the City of Bradford.

c. Size Classification - The maximum height of the
dam is 47 feet. The reservoir volume to the top
of the dam at El. 1750.8 feet is 502 acre-feet.
Therefore, the dam is in the “Intermediate” size
category.

d. Hazard Classification - More than a few lives
would likely be lost in the event of a failure of
the dam; therefore, this dam is considered in the

— “High” hazard category.

o
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e. Ownership - The dam is owned by the Bradford City
0 Water Authority, 24 Kennedy Street, Bradford ,

Pennsylvania 16701. The present chairman of the
water authority is Mr. 0. C. Knott. The present
superintendent of the water authority is Mr. Pat A.
Nuzzo.

f. Purpose of the Dam - The dam is used for water
supply storage.

g. Design and Construction History - The darn was
constructed in 1898 under the supervision of
Mr. Charles A. Hague, who also prepared the plans.

• Mr. W. N. Hanley of Bradford , Pennsylvania was the
contractor.

A record of borings , made under the direction of
Elbert Nostrand, Engineer and Surveyor of New York,
New York, was prepared in August 1898 and is
presented as Plate 8 of this report. Thirteen
(13) borings were performed on 50-foot centers
along the centerline of the dam, with an addi-
tional three borings performed approximately 400
feet upstream from the centerline. No record was
readily available relating the assumed datum for
the soil borings to the datum used for the original
design drawings. However , it can be determined

• that the foundation of the dam and core wall was
founded on soil.

No information concerning the method of construc-
tion or changes from the design drawings during
construction was available . Information contained
in the 11 August 1915 “Report Upon the Number 3
Dam of the Bradford Municipal Water Works , ” which , -

was prepared by the Water Supply Commission of
Pennsylvania [pred edecessor to the PeTinsylvania
Department of Environmental Resources (PennDER ) 3,
indicates that the borrow area for the embankment
was at the upper end of th. reservoir . Other
information contained in the report describes the
embankment, core wall, epiliway, and outlets.
However , the descriptions contained in the report
were apparently derived from the original design
drawings and may not rep resent “as built” condi-
tions.

h. Normal Operational Procedures - The reservoir is
maintained at approximately the same level year
round. Personnel of the water authority visit the
gate house daily to regulate and maintain the

0 chlorine for water supply purposes. Typically,• the darn is examined twice a week to determine the
extent of routine maintenance required.

3
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1.3 PERTINENT DATA

U a. Drainage Area - The drainage area of Bradford ‘~ityr No. 3 Reservoir is 4.8 square miles.

b. Discharge at Dam Site - Thi~ maximum flow at the
dam site over the spillway is unknown. The ungated
spiliway capacity at minimum top of dam elevation
is approximately 3200 c.f.s.

c. Elevation (feet above Mean Sea Level (M.S.L.)] -

Design Top of Dam - 1750.0
Minimum Top of Dam - 1750.4
Average Top of Dam - 1750.8
Maximum Pool - 1750.4
Normal Pool - 1744.0
Streambed at Centerline of Dam - 1704.0
Maximum Tailwater - N.A.

d. Reservoir (feet) -

Length of Maximum Pool - 1700
Length of Normal Pool - 1500

e. Storage (acre-feet) -

At Spillway Crest (El. 1744.0 ft.) - 368
At Top of Darn (El. 1750.8 ft.) - 502

f. Reservoir Surface (acres) -

Spillway Crest (El. 1744.0 ft.) — 18.2
Top of Dam (El. 1750.4 ft.) - N.A.

g. Dam -

Type - Earthf ill
Length (feet) - 770
Height (feet) - 47
Top Width (feet) - 12
Side Slopes - Upstream - 2.5H:lV

Downstream - 2H: lv
Zoning - The original design drawings indicate a

central zone, 30 feet thick at the base
of the darn on the upstream side of the
stone-masonry core wall and 20 feet thick
at the base of the dam on the downstream
side of the stone-masonry core wall. This
zone is described as “select material” on
the original design drawings.

: 0
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Impervious Core - Masonry-stone core wall consist-
0 ing of sandstone blocks laid with

portland cement mortar . Maximum
thickness ii 6 feet at the base
and 2 feet minimum thickness at
the top of the core wall .

Cutoff - At the deepest section of the embankment
the stone-masonry core wall was constructed
9 feet below the original ground surface.

h. Diversion and Regulating Tunnel - None

i. Spillway —

Type - Overflow
Width of Weir ( feet) - 58.6
Crest Elevation ( feet M.S.L. ) - 1744.0
Gates - None
Width of Upstream Channel (feet) - 59.3
Width of Downstream Channel (feet) - 59.8

j . Regulating Outlets - A 16-inch cast-iron pipe is
located approximately 350 feet right of ths left
abutment. A control valve is located in the gate
house of the downstream toe of the embankment.

• 0
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SECTION 2 - ENGINEERING DATA

U
2.1 DESIGN

Review of information included:

1) PennDER file for Bradford City No. 3 Dam:

a) “Report Upon the Number 3 Dam of the
Bradford Municipal Water Works” prepared
by the Water Supply Commission of
Pennsylvania (predecessor of PennDER )
and dated 11 August 1915.

b) Design drawings for installation of
flashboards on the spiliway crest .

• c) Various inspection reports by statet personnel .

d) Various correspondence .

e) Specifications for the enlargement of
the spiliway (1923).

f )  Various photographs as a result of the
inspections performed.

g) Permit application and permit for the
temporary installation of flashboards on
the spillway crest. •

2) Original drawings, with some modifications,
obtained from Mr. Pat Nuzzo, Superintendent
of Bradford City Water Authority.

The last inspection of the dam was performed on 15
September 1977 by Mr. Walter L.id.ig of the Dam Safety
Section of PennDER . Mr. Leidig noted in hi. report,
“The riprap on the upstream embankment slop, should be
reworked and missing stone replaced. Minor ...pag.
observed at the toe. Vegetation is causing s spaq~under the right spiliway wall .” Mr. L.idiq rec[~~snd.d

- 
- 

repair of the riprap, removal of th. vsqstatiae and
plugging the leaks under the right spilivay vail .

0
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2.2 CONSTRUCTION

0 Bradford City No. 3 Dam was constructed in 1898 under
the supervision of Mr. Charles A. Hague, who also
prepared the plans. Mr. W. M. Banley, of Bradford,
Pennsylvania was the contractor. Because of the age of
the darn and because detailed information was not recorded
at that time, no information concerning the method of
construction or changes from the design drawings during
construction was available.

2.3 OPERATION

Operation records are not recorded for Bradford City
No. 3 Dam and Reservoir. The Bradford City Water
Authority is responsible for maintenance and operation
of the dam and appurtenant structures.

2.4 EVALUATION -

a. Availability - Much of the information reviewed is
readily available in PennDER’s Bradford City No. 3
Dam file. Additional information helpful in
assessing the safety and potential hazard was
requested from the owner of the dam. It is very
doubtful that any additional information exists
concerning this dam other than in PennDER ’ s and
the owner’s files.

b. Adequacy - The readily available information and
the results of the field inspection are considered
adequate for a Phase I Investigation of the dam.

C. Validity - Based upon the field observation there
i~ no cause to doubt the validity of the information
available.

i’::
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SECTION 3 - VISUAL INSPECTION
0

3.1 FINDINGS

a. General - The inspection was performed on 8 and 9
November 1978. No unusual weather conditions were
experienced and the lake was at normal pool. The
darn and appurtenant structures were found, in
general, to be in good overall condition at the
time of inspection. The problems noted are consid-
ered minor and do not require immediate remedial
treatment. Noteworthy defic’encies are described
briefly in the following paragraphs. The complete
visual inspection check list and field sketch are
presented in Appendix A.

b. Darn - Seepage was observed exiting from the toe of
the slope approximately 575 feet right of the left
abutment . No migration of fine materials (piping )
was observed during the inspection. The area in
plan was approximately 1 square foot. The rate of
flow is considered minor and was estimated to be
less than 1 g.p.d. This area of seepage has been
noted in various inspections performed by PennDER
personnel since 1922. Another seepage area was
observed to the right of the gate house (approx-
imately 350 feet right of the left abutment) at
the toe of the embankment. This area did not have
any discernible flow, but it appeared to be moist
all the time. This area has also been noted
during previous inspections by PennDER personnel.

Several rodent/groundhog/animal burrows were
observed in the downstream slope of the embankment .
The locations of these holes are shown on the
field sketch in Appendix A.

The sandstone block riprap on the upstream slope
of the embankment is missing at several locations
(typically just one block) and should be replaced .
At other locations, the riprap has “popped out”
such that the riprap is not lying flat against the
slope as originally constructed.

The embankment is covered with well-maintained
grass and, overall, is in very good condition. No
serious deficiencies in the crest, slopes or toe

• of the embankment were observed.

0 
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c. Appurtenant Structures - No unusual conditions
O were observed at the outlet pip.. Th. valve for• the outlet pipe is located at the to. of the

embankment in the gate house. The valv, is
typically opened twice a year to insure proper
operation.

The .pillway structure was found to be in good
• overall condition . Some minor debris and v geta-

tion was observed in the discharge channel. So..
of the joints in the masonry block trai’~-{ng vail.need repointing . The steel walkway and bridge
pier over the .pillway were in good condition .

d. Reservoir Area - The are a surrounding th. reservoir
is gently to moderately sloping and highly forested .
No problems were observed in the reservoir area.

e. Downstream Channel - A small access road bridg e is
located across the downstream channel, approzimat.ly
500 feet downstream from the spiliway see Photo 4) .
This bridge will not constrict the flow fro. the
spillvay. Approximately 30 residences are located
in the first mile downstream from the reservoir.
There are several hundred homes located downstream

• along Man ila Brook and the West Branch of Tuna
Creek. Tuna Creek then flows through the City of
Bradford (1970 census approximately 13,000 people).

I
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SECTION 4 - OPERATIONAL PROCEDURES

~~~0• 4.1 PROCEDURES

Operational procedures are generally discussed in
parag raphs 1.2.h. and 2.3.

There are no formal written procedures for reservoir
operation on emergency downstream evacuation in the
event of impending catastrophe .

It is recomeended that a formal emergency procedure be
prepared and prominently displayed , and furnished to all
personnel . This should include :

1) Procedures for evalua ting infl ow during
periods of emergency operation.

2) Procedures for rapid drawdown of the reservoir
under emergency conditions.

• 3) Who to notify, including public officials, in
case evacuati on from the downstre am area is
necessary .

In addition, the owner should assist public officials
in developing an emergency evacuation plan for areas
which will be affected in the event of a darn failure.

4.2 MAINTENANCE OF DAM

The Bradford City Water Authority is responsible for
maintenance of the darn . The maintenance procedures of
the water authority are generally considered adequate;
however, a rodent control program shoul d be implemented .

4.3 MMNTENMICE OF OPERATING FACILITIES

The Bradford City Water Authority is responsible for
maintenance of the operating facilities . Typically ,
the outlet pipe valve ii opened twice a year to insure
operational adequacy. Presu mably, prop er main tenance
would be performed at th is time to insure continued
operati on in the future . -

4.4 DESCRIPTION OF ANY WARNING SY$T~ I IN ErFKCT
There is no warning system or procedure in the event

-• of a darn failure . An emergency warning procedure
should be developed a. recomeended in paragraph 4.1.
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4 • 5 EVALUATION OF OPERATIONAL ADEQUACY
- 0 The maintenance procedures for Bradford City No. 3 Dam

are adequate except for the deficiencies noted. The
-• operational functions of the dam are considered adequate.

Emer gency procedures should be developed as recommended 
- 

- 

-

in paragraph 4.1.

No closure is presentl y provided on the upstream side
- of the embankment for the outlet pipe and water supply

pipe . If either pipe should develop a leak within the
- embankment, the potential. for failure of the dam would

be high. Therefore, a plan should be developed for
closing the upstream ends of the pipes in the event
of an emergency and for periodic inspection of the
pipes.
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SECTION 5 - HYDRAULIC/HYDROLOGIC
0

5.1 EVALUATION OF FEATURES

a. Design Data - There were no design calculations
available for review and evaluation. The first
check of spiliway capacity performed by the Water
Supply Commission of Pennsylvania in 1915 indi-
cated the spilivay capacity was 1316 c.f.s.
According to the report, the spillway would not
pass the Probable Maximum Flood (PMF). They
recommended revising the spiliway to achieve a
capacity of not less than 1700 c.f.s. The embank-
ment top of darn was later (1923) increased by
3 feet, and the spillway wing walls were corres-
pondingly increased to provide additional discharge
capacity before overtopping would occur .

b. Experience Data - Based upon a report of the
17-20 July 1942 flood, the spiliway peak dis-
charge was 640 c . f . s .  No other data were avail-
able except for occasional references of the
reservoir level noted on the inspection report
forms of the Water and Power Resources Board (a
predecessor of PennDER).

c. Visual Observations - Except for minor amounts of
debris and vegetation in the downstream channel,
no deficiencies were observed in the spillway or
spi]lway channels. Frequent routine maintenance
should remove debris from the spiliway and spiliway
channels. The vegetation in the channel should be

• - removed.

d. Overtopping Potential - The Bradford City No. 3
Dam is classified as a “High” hazard-”Intermediate~size dam requirin g evaluation for a spillway
design flood (SDF) equal to the P1W. The spillvay• consists of a 59.6-foot wide , rectangular shaped ,
approach channel and control veir. A 1-foot wide,
walkway bridge pier is located at the center of -:

- • 
the spillway crest reducing the effective width to
58.6 feet . The hydrologic and hydraulic capabilities
of the reservoir and spillway were evaluated by
routing the P1W through the reservoir with the aid
of the U.S. Army Corps of Engineers Flood Hydrograph
Package, HEC-l. The P1W and 1/2 P1W were both
found to overtop the darn by depths of 1.6 and
0.5 feet, respectively. The results of this
analysis indicate that the reservoir and spiilway
are capable of passing a flood approximately equal
to 45 percent of the PM?. 4

12
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e. Spillway Adequacy - The dam, as outlined in the
above analys is , would be overtopped by the 1/2 PM? .
The criteria , for spillway adeq uacy determination,
requires an estimate of the likelihood of dam
failure during overtopping by 1/2 PM ? conditions .
Therefore , the following condit ions were used as
the limiting criteria which are likely to cause
failure of this dam.

1) Depth of overtopping in excess of
1.0 foot.

2) Duration of overtopp ing in excess of
4 hours.*

3) Approximate maximum velocity of over-
topping in excess of 4 f.p.s.*

The overtopping analysis of this darn yielded the
following values.

1) 0.5 foot

2) ‘..5 hours

3) 2.8 f.p.s.

Therefore, darn failure during the above 1/2 PM?
conditions is not likely to occur and the spillway
is assessed as “inadequate.”
The hydrologic determinations presented in this
Phase I Inspection Report are based upon the use
of a Snyder ’ s unit hydrograph developed from
coefficients determined by the Baltimore District
of the U.S. Army Corps of Engineers . Due to the
limited number of gaging stations available in
this hydrologic regi on and the wide variation of
watershed slopes , the Snyder ’ s coefficients may
yield results of limited accuracy for this water-
shed. As directed, a further re finement of these
coefficients i. beyond the scope of this Phase I
investigation and , there fore , must be addressed
by the dam owner ’ a engineering consult ant during
the detailed investigation as suggested in the
“Assessment of General Conditions.”
In addition, the conclusions presented pertain

~~~~~ ~~~~
,
- to present conditions , and the effect of future

development on the hydrology has not been considered .

0 
_ _ _

*Theae parameters will vary according to cover and material
conditions of the darn crest.

13

_______ — -  - ---—-~~ - ‘-—--- - ---- -~—--—-~~—~~---- ——----—-~~---—--— ----— —



TI~~ j IUL ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -

SECTION 6 - STRUCTURAL STABILITY
0

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - No structural inadeq uacies
were noted during the visual inspection of the
dam. The seepage areas indicated in paragraph 3.l.b.
do not appear to have increased significantly from
the descriptions provided by previous inspections
performed by PennDER (or its predecessor ) personnel .
These seepage areas are not considered detrimental
to the stability of the dam according to the
conditions present at the time of inspection.
These seepage areas should be periodically examined
in the future to verify that the quantity of

• seepage is not increasing and transportation of
fine material is not occurring. Should the extent
of the seepage areas or characteristics of the
seepage increase with time, the condition .should
be studied in detail and appropriate remedial
measures taken.

b. Design and Construction Data - Calculations of
embankment slope and foundation stability were not
available for review. Given the age of the structure
(designed in 1898), and the state-of-the-art in
geotechnical engineering and darn design at that
time ; it is expected that no calculations were
performed. Based on the visual observations and
also on empirical guidelines on stable slope
inclinations given by the U.S. Bureau of Reclamation
(1973) Design of Small Dams, 2nd edition, pp. 261-

• 267; it is concluded that Bradford City No. 3 Dam
could be shown to satisfy the stability requirements
of the “Recommended Guidelines for Safety Inspection
of Dams .”

c. Operating Records - No operational records are
available for Bradford City No. 3 Dam. Operational
procedures obtained by intervi ewing the water
authority personnel do not indicate cause for
concern related to the str uctural stability of the
darn.

d. Post-Constructi on Chan9es - The post-cons truction
modifications made to the dam do not adversely
influence the structural stability of the dam.

0 
14
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e. Seismic Stability - The darn is located near the
O boundary between Zones 1 and 2 on the “Seismic

Zone Map of the Contiguous United Stat es, ” Figure 1,
page D-30 , “Recommended Guidelines for Safety
Inspection of Dams .” Both of these zones are
considered to present no hazard from earthquakes
provi ded sta tic stabili ty conditions are satisfied
and conventional safety margins exist. As indicated
in paragraph 6.l.b., Bradford City No. 3 Dam could
be shown to meet the stability requi rements of
the “Recommended Guidelines for Safety Inspection
of Dams.” Therefore , further consideration of the
seismic stability is not warranted for this Phase I
Inspection Report .

I

-I

15

- 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -• •~~~~~~- - - -;T~~

_ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --‘
____ -

- - - • • --~~~~
----

~~~
- - • - -

SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES
U

7.1 DAM ASSESSMENT

a. Safety - There are no findings, as a result of
this Phase I Inspection, from which a detrimental
assessment of the structural stability can be
rendered provided the embankment is not overtopped
by flood waters. The spillway capacity was analyzed
using the procedures presented in paragraphs
5.l.d. and 5.l.e. The analysis, based upon the
routings , determined that the spillway will pass
approximately 45 percent of the PM? before over-
topping will occur. As a result of this observa-• tion and others noted in Section 5, the spillvay
is considered “inadequate .”

b. Adequacy of Information - The informat ion ava il -

able and the observations made during the field
inspection are considered sufficient for this
Phase I Inspection Report .

c. Urgency - The owner should initiate without delay
further investigation , as discussed below in
paragraph 7.l.d.

d. Necessity for Additional Data/Evaluation - The
hydraulic/ hydrologic analysis performed in con-
nection with this Phase I Inspection Report has
indicated the need for additional spiliway capacity.
It is recommended that the owner of Bradford City
No. 3 Dam immediately initiate an engineering
study to further evaluate the spillway capacity
and develop recommendations for remedial action as
necessary.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection and review of information revealed
certain items of work which should be performed imme-
diate ly by the owner . These include:

-: 1) The owner should initiate an engineering
study to further evaluate the spillway capacity
and develop recommendations for remedial• action as necessary.

2) The removal of the vegetation and debris from
the downstream channel.

0
1.6
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3) Deve1cçzr~ it of ~~~ jency c.çeraticns procedures for tha
reservoir incl~~~~:

a) Procedures for evaluating inflow during periods of
ea~rgerx~y cçeraticm.

b) Procedures far rspid drari&wn of the reservoir iz~er
~~~ g~~ y o~~~~~cns.

C) ~ X) ID notify, Incl~~ng pt.1{c officials, in osseevacuation fran the ~~~~trean area is necessary.

d) Provide arcxied-the-clock s~~veil1arce of the dan aodreservoir during periods of high runoff.

e) The insFa11~atJ.on of a reliable flood warning systan
for all, areas &*grmtrean of the dan which ~culd be
affected in the event of the failure of the dan.

In a~~ition, the owner slx*,ild assist ptlic officials in
develcçing the evacuation plan for areas which will be iwn—
dated in the event of a flood or dan failure.

‘Ite inspection arx3. revia~ of infonration revealed other itaraof ~ork whidi siruld be a~xxii~1isI~~ in the near future by theamer. These incl~~e:

1) ~~*ir of the anlnml bzrows in the eetanJu~ nt ar~establishnent of a rodent oontrol program.

2) Repointing of the jo ints of the sandstaie block spill-
way stnEture.

3) I~~’eir of the riprap on the upetrean face.

4) Placeeent of riprap protection along the left bank
of the dc*r~nstream channel where erosion is oocurring.

5) The periodic inspection of the se~~ ge areas ID
identify a change in quantity or the exiting 

- 
of ua~~ywater fran these areas aed, if r~~essary, ID assess the

stability a&. piping potential of the dan In oonnection
with the seepage ocrilitions.

h~iticnally, the owner a1~u].d develop a plan for rapid closureat the tçetrearn e~s of the outlet pipe aid water m~~1y pipe inthe event of a pipe rtçthre aid for periodic inspection.
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_ _c~~~~~ LIST

E!DROLOGIC A~D B!D~AULIC D1~~
p ~~GZN~~RIN~ DA~~

DMX~~GZ ARZ). CEAZ~CTEZISTICS: 4.8 sg.ini. (fores ted)

~ ZV1TI01I TOP NOX4AL POOL (STOR~~~ CAPACITY) : 1744.0 ft. (368 ac.-ft.)

ELEVATIC~ A,VEBA~~ TOP OP DAM (STORAGE CAPACITY): 1750.8 ft. (5~2 ac.-ft.)

~~~VA2I~~ ~~~~~~ DESIGE Pool.: — 
Unknown -

~~.EVA~IC~ TOP DAlI: 1750.8 ft. (average elevation), 1750.4 ft. (minimia~ elevation)

CREST: Principal Spi flway

a. E3..vation 1744.0 ft.
b. Type Overfi sDiiiway thrguqh estankment of dalI
C. Width 

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

d. 
- 

Lsnq~~ ~~ e~ oct tç ~~Iwpst~’{alfl er~ of p1~ lwp v
•. Location sp ovsrA~nrny im~t.1y 90 ft.. from lift at~zth nt of thm
-f. Il~~bsr -and Type -at ~at.s 

- 
None

OVTLET 1~~US: Pipe Outlet

a. Type 16-In, cut-iron pipe
• 

~~. Location Rpproxlmate center 0? Gam
C. Entrance inverts L~IKncwn
d. Exit invert s l7l6.~ ft.
.. ~~srg.ncy dra±ta~~wn haciiiti.s Gated 16-In. c.rP . 

-

W!fl ~~~~~~~~ D( 1?OGICAL GAGES: Nans -

&. Type_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

b. Location ___________________________________________________
c. Records 

______________________________________________________

1~~~ W~ I N —DAMAGING DZS~~ RGE Not ava ilable

-a ____________________________________________________ _____________ 
_____________________________________________________________________________ 

I
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• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam
Upstream - View Prom Left Abutment Looking South Along

Upstream Crest of the Dam - 8 November 1978
(Spiliway walls and bridge in center of photo.)

Downstream - View From Left Side of Spillway Looking South pAlong Downstream Slope of the ~ abaraka.nt - I —

8 November 1978
PhOtO 1: View of Upstream Portion of the Spillway -

8 November 1978

Photo 2: View of Downstream Portion of the Spillway -9 November 1978

PhOto 3: View of Outlet Pipe and Outlet Pipe Head Wall -
9 November 1978

— PhOto 4: View Looking Upstream at the Bridge Across the p

Downstream Channel - 9 November 1978
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BRADFORD CITY NO. 3 DAlI

0 ND! NO. PA 00025 , PennDER No. 42-10

REGIONAL GEOLOGY

Bradford city No. 3 Darn is located in the unglaciated
section of the northern portion of the Appalachian Plateaus
physiographic province. Bedrock units are members of the
Cattaraugus formation of the Upper Devonian system which a.re
typically red, gray and brown sandstones and shales . These
strata are essentially horizontal with gentle regi onal
folding. References do not indicate any faulting in the
vicini ty of the dam.

Although the area has not been glaciated , the darn is
located a short distance upstream from the relatively thick
glacial stream and lake deposits which fill the valleys of
Tunungwant (Tuna) Creek and its tributaries. However , it
appears that most the dam and reservoir are located on
residual soils of the Allegheny-Deka].b soil group which
reportedly average about 4 feet in thickness . A small
amount of alluvium may be present .
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