AD~A097 237 KIMBALL (L ROBERT) AND ASSOCIATES EBENSBURG PA F/6 13/13
NATIONAL DAM INSPECTION PROGRAM. OHIO RIVER BASINs CONNEAUTEE C==ETC(U)
MAR 81 DACW31-81-C-0012

UNCLASSIFIED NL




“m T =

i
ol =
- o M=

TR
-~ n
2 s e

N

MICROUOBPY  RESOFUTION  TEST 0 bkt




ADAO97237

OHIO RIVER BASIN
CONNEAUTEE CREEK. ERIE COUNTY

PENNSYLVANIA
EDINBORO LAKE DAM

NDI ID NO. PA-18
DER ID NO. 25-4

BOROUGH OF EDINBORO

PHASE | INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Prepared By

L. ROBERT KIMBALL & ASSOCIATES
CONSULTING ENGINEERS & ARCHITECTS
EBENSBURG. PENNSYLVANIA
15931

FOR

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT CORPS OF ENGINEERS
BALTIMORE. MARYLAND

21203

MARCH, 1981




&

&

|
+
3
¢
i
i

5\ ...",lX’\.L‘\‘U,\ }’7’0\.; %(\Sf‘go*xﬂ)‘h

-

\ | N S
- N

A ar il !

QHIO RIVER BASIN .
o> - [ad .
CONNEAUTEE CREEK/ ERIE COUNTY. \
L 2 v - L J
}

-~ PENNSYLVANIA,

/" ~

/

' EDINBORO LAKE DAM
@Dl IDmﬁPA-na)/N.u..:, P

DER ID Ne?és-g ,
’\/QOROUGH OF EDINBOROo

—  SHASE | INSPECTION REPORT -
NATIONAL DAM INSPECTION PROGRAM

Prepared By

L. ROBERT KIMBALL & ASSOCIATES

CONSULTING ENGINEERS & ARCHITECTS
EBENSBURG, PENNSYLVANIA

- 15931
3= )]
T patw 31zgi- CeoLE
FOR ’

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT CORPS OF ENGINEERS
BALTIMORE. MARYLAND

G

Q
Nk

C f
e

v

<C W

o

21203
MARCH, 1981
— 7

¥




PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314, The purpose of a Phase I {nvesti-
gation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam {s based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase 1 investigation; however, the investiga-
tion is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported com
dition 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 cer—
tain conditions which might otherwise be detectable if inspected under
the normal operating enviromment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external comditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the conditfion
of the dam at some point in the future. Only through frequent inspec-
tions can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated
"Probable Maximum Flood” for the region (greatest reasonably possible
storm runoff), or fractions thereof. The spillway design flood provi-
des a measure of relative spillway capacity and serves as an aid in
detemining the need for more detailed hydrologic and hydraulic
studies, counsidering the size of the dam, its general condition and
the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DAM Edinboro Lake Dam
STATE LOCATED Pennsylvania
COUNTY LOCATED Erie
STREAM Conneauttee Creek
DATES OF INSPECTION October 20, 1980 and January 15, 1981
COORDINATES Lat: 41° 52.6' Long: 80° 08.2'

/

B ASSESSMENT

The assessment of Edinboro Lake Dam is based upon visual observations
made at the time of inspection, review of available records and data,
hydraulic and hydrologic computations and past operational
performance. The inspection and review of data of the Edinboro Lake
Dam did not reveal any problems which require emergency action. The
dam appears to be in good condition and adequately maintained.

Edinboro Lake Dam is a high hazard-intermediate size dam. The
spillway design flood for a dam of this size and classification is the
PMF., *The spillway and reservoir are capable of controlling approxima-
tely 39% of the PMF., Based on criteria established by the Corps of
Engineers, the spillway is termed seriously inadequate due to
downstream conditions associated with a failure of the gravity
spillway section. Edinboro Lake Dam i{s classified as an unsafe non-
emergency dam.

The following recommendations and remedial measures should be insti-
tuted immediately.

1. A more detailed stability analysis of the gravity splllway
section should be conducted by a Registered Professional Engineer
knowledgeable in dam design and comstruction in conjunction with a
detailed hydrologic and hydraulic analysis of the structure to
increase spillway capacity and to assess the stability of the

structure. Remedial modifications should be completed as indicated by
the analysis.

2. A planned maintenance and operation schedule should be pre-
pared and implemented. The plan should include regular inspections by

responsible Borough employees to insure that routine maintenance 1is
conducted at the dam.

3. A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

4. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.

i1
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EDINBORO LAKE DAM :
PA 18 ;

5. The facilities to install flashboards in the spillway should
be removed.

6. The potential for erosion exists in the area of the grated
outlet which provides access to the stop logs in the culvert. Erosion
protection should be provided in this area to ensure that erosion does
not occur along the toe area and area tmmediately below the dam.

7. Provision for an upstream shutoff of the concrete conduit
should be provided. The culvert should be more thoroughly inspected
and modifications made as required,

L. ROBERT KIMBALL & ASSOCIATES
CONSULTING ENGINEERS AND ARCHITECTS

Fes 2s, 178/ VJQ{[:"J ’LW

Date R. Jeffrey Kimball, P.E.

APPROVED BY:

27474¢ 119

Date IJAMES W. PECK
COL, Corps of Engineers
District Engineer
111
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PHASE T
NATIONAL DAM INSPICTION PROGRAM

EDINRORO {.AKE DAM
NDI, I.D, M. PA IR
DER 1.0, w0, 2h-4

SFCTTLON 1
PROJECT INFORMATION

1.1 General.

a. Authority. The National Dam TInspection Act, Public lLaw
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 {f
the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Ydinboro Lake Dam i{s an earthfill dam '5
with a concrete gravity spillway, approximately 200 feet long and 17.5

feet high. A concrete bridge spans the splllway crest. The length
and width of the bridge is 94 feet and 26 feet, respectively, The
crest of the earthfill portion of the dam is paved for {ts entire
length. A vertical concrete retaining will exists along the upstream
face of the left abutment embankmentr section, A vertiecal retaining
wall exists on the downstream side of the left eabankment section in
the area immediately adjacent to the left abutmenr of the snillwav
gravity section. The embankment to the right of the apillway has
upstream and downstream slones c¢qual to 2,00 to 2.5H:1V and are grass
covered.

An 7.7 foot wide by 9.5 foot high coucrete condueit exists through the .
earthen embankmen! with the entrance to the conduit focated approxima-
tely 40 feet left of the left abutment of the spillway gravity
section. The outlet of the econduit conslists of 4 " corcupated metal
pipe located approximately 70 fect from the downstream toe of the left B
embankment section.

The spillway 18 a concrete gravity structure having a length bot-
ween abutments of 83 feet., There are 6 piers, each 12" wide pro-
Jecting above the crest. Between the 6 plers there exists {ron
supports which allow the {nsertfon of flauhboards., The 14 i{ndividual
openings are each approximately 5.5 feet long. Flashboards placed on
the crest are supported at one end hy the concrete plers and at the .
other end by the firon posts. !




b. Location. The dam is located within the Borough of Edinboro,

Erie County, Pennsylvania. Edinboro Lake Dam can be located on the
Edinboro North, U.S.G.S. 7.5 minute quadrangle.

c. Size Classification. Edinboro Lake Dam is an intermediate
size dam (17.5 feet high, 6627 acre-feet).

d. Hazard Classification. Edinboro Lake Dam is a high hazard
dam. Downstream conditions indicate that a loss of more than a few
lives is probable should the structure fail. Several dwellings are
located approximately 0.2 miles downstream of the dam,.

e. Ownership. Edinboro Lake Dam is owned by the Borough of
Edinboro. Correspondence should be addressed to:

The Borough of Edinboro

124 Meadeville Street

Edinboro, PA 16412

Attention: Mr. Randy Sanders, Borough Manager
814/734~1812

f. Purpose of Dam. Edinboro Lake Dam is used for recreation.

8. Designvénd Construction History. The Edinboro Lake Dam was
reconstructed around 1909 by C.W. Billings, a Contractor from
Edinboro. The original wooden structure rotted and failed in
February, 1907. Based on a 1918 report located in the PennDER files,
there was no damage assoclated with the failure.

A Grist Mill was built into the left abutment. The foundation
wall of the mill was located approximately 7.5 feet from the left
abutment of the spillway. The existing concrete conduit was origi-
nally the mill race and has a width of 9.5 feet and a depth of 7.7
feet. No information exists as to the date of construction of the
mill but it was reported by Mr. Dave Crawe, former Edinboro Borough
Manager, that the building was removed in the early 60's. The raceway
for the mill was not destroyed and continues to exist through the
embankment section as a concrete conduit.

h. Normal Operating Procedures., During the winter months the
lake is lowered to the entrance invert of the concrete conduit by
removing stoplogs located at its downstream end.

1.3 Pertinent Data.

a. Drainage Area. 16.9 square miles

b. Discharge at Dam Site (cfs).

Maximum known flood at dam site

(Hurricane Agnes) June, 1972 300
Concrete conduit capacity at normal pool Unknown
Spillway capacity at top of dam 3255

2
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¢. Elevation (U.S.G.S. Datum) (feet). - Field survey based on
spillway crest elevation 1197 feet obtained from U.S.G.S. 7.5 minute

quadrangle.

Top of dam - low point 1204.,5 !
Maximum pool - design surcharge Unknown
Normal pool 1197.0
Spillway crest 1197.0
Upstream portal - concrete conduit

(approximate) 1189
Downstream portal - concrete conduit, 36" CMP 1186
Normal tailwater 1188.1
Toe of dam (downstream toe of gravity section) 1187

d. Reservoir (feet).

Length of maximum pool (PMF) 1400
Length of normal pool 800

e. Storage (acre-feet).

Normal pool 2475
Top of dam 6627

f. Reservoir Surface (acres).

Top of dam 600

Normal pool 250

Spillway crest 250

g. Dam.
Type Earthfill with
concrete gravity spillway

Length 200 feet
Height 17,5 feet

Top width (Minimum) 26 feet

Side slopes (left embankment section)- upstream Vertical
- downstream Vertical
Side slopes (right embankment

section) - upstream 2.0H to 2,5H:1V
- downstream 2,0H to 2.5H:1V
Zoning None
Impervious core None
Cutoff None
Grout curtain None
3




h.

i.

Reservoir Drain.

Type

Length (estimate)
Closure
Access

Regulating facilities

Spillway.
Type

Length

Crest elevation
Upstream channel
Downstream channel

Concrete conduit/
36" CMP
110 feet

Removable stoplogs
At toe of downstream
retaining wall on
left embankment section

Removable stoplogs

Concrete gravity
section
83 feet
1197
Lake (unrestricted)
Natural streambed




SECTION 2
ENGINEERING DATA

2.1 Design. Review of available information in the files of the
Commonwealth of Pennsylvania, Department of Environmental Resources
revealed that some correspondence, permit information and limited
detailed drawings of the gravity section and concrete conduit were
available for review. No detailed information on the design and ori-
ginal construction of the dam were available for review. All infor-
mation available was reviewed for this study. The Borough did not
provide any additional information.

2.2 Construction. Edinboro Lake Dam was constructed around 1909, No
other information is available on construction of the dam.

2.3 Operation. During the winter months the lake is lowered to the
entrance invert of the concrete conduit.

2.4 Evaluation.

a. Availability. No engineering data was available for review
for the purposes of this report. The owner of the dam is the Borough
of Edinboro. A representative of the Borough, Mr, David Crawe, former
Borough Manager, was interviewed in regards to the operation and main- ',
tenance of the dam.

b. Adequacy. The Phase I Report is based on the visual inspec-
tica and hydrologic and hydraulic analysis. Sufficient information
exists to complete a Phase I Report.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The onsite inspection of Edinboro Lake Dam was con-
ducted by personnel of L. Robert Kimball and Associates on October 20,
1980 and January 15, 1981, The inspection consisted of:

1. Visual inspection of the retaining structure, abutments and
toe.

2. Examination of the spillway facilities, exposed portion of
any outlet works and other appurtenant works.

3. Observations affecting the runoff potentfal of the drainage
basin.

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam appears to be in good condition. From a brief
survey conducted during the inspection, it was noted that the low spot
on the top of dam exists near the left abutment on the left embankment
section. The crest of the dam is paved for its entire length. A
roadway exists across the crest of the dam. A roadway bridge spans
the spillway crest. Two vertical retaining walls exist on the
upstream and downstream face of the left embankment section. The
right embankment section has upstream and downstream slopes equal to '
2H:1V to 2.5H:1V, Both the upstream and downstream slopes of the
right embankment section are grass covered. No seepage was observed
on the downstream face, slopes or beyond the toe of the embankment
sections.

c. Appurtenant Structures. A concrete gravity spillway exists
about mid-way across the embankment section. The spillway crest is 83
feet long between the abutments and a concrete bridge spans the
spillway crest. Six concrete pilers exist along the spillway crest
with iron posts equally spaced between the 6 piers. The posts and
plers are utilized as supports for wooden flashboards.

A concrete culvert exists through the left embankment section
with the entrance to the culvert on the upstream face of the left
embankment section. The concrete culvert has a width of 9.5 feet and
a depth of 7.7 feet. The downstream end of the culvert is controlled
by wooden stoplogs. An iron grate which provides an entrance to the
stoplogs exists at the toe of a concrete retaining wall on the
downstream face of the left embankment section. The potential exists
for flows to discharge from the downstream end of the culvert thus
producing a potential for erosion at the toe of the dam. A 36" corru-
gated metal pipe discharges flows from the concrete culvert into the
stream below the dam. The concrete culvert can be utilized to drain
the reservoir.




4. Reservoir Area. The rescervolr slopes are gentle to moderate
and do not appear to be susceptible to massive landslides which would
affect the storage volume of the reservolr or cause overtopping of the
dam by displacing water.

e, Downstream Channel. The downstream channel of the Edinboro
Lake Dam is relatively wide for a distance of approximately 5 miles at
which point flows in the Conneauttee Creek discharge into the NDrakes
Mills Dam. The Drakes Mills Dam is located approximately 4 1/2 miles
below Edinboro Lake Dam.

3.2 Evaluation. The embankment sections of the Edinboro Lake Dam
appeared to be in good conditfon., The crost of the cembankment section
consists of a paved roadway. The left cabankaer: section 15 confined
between vert{cal retaining walls wifch xist on the apstream and
downstream face of the embankment scction. No secepape was observad
during the inspectfon.

The concrete gravity sectivon appodared to be in firlr condition.
No visible deficiencies were observed during the inspections. Flows
over the spillway section during the October 20, 198" inspection and
heavy snow which covered the spfilway section during the .January 15,
198! inspection hampered attemprs to ohserve the downstream face and
crest of the spillway section. The roadway bridpe which spans the
spillway crest i{s a relatively new structure and appeared to he {n ’
H good condition.

Inspection of the concrete culvert through the left embankment
section was impossible during the Octoher 20, 1920 {nspectfon. During
the January 15, 1981 ingpection, the waterlevel in the reservoir had
been drawn down and a bhetter view to the entrance to the culvert was
possible. The visible portion of the entrance to the culvert was
unregtricted. A crack was observed on the left interior wall of the
culvert. The crack did not appear to be excessive. No determination
could be made relative to the actual condition of the culvert, Since
the reservoir was lowered, a better vicw of the upstream face of the
retaining wall was possible. The concrete appeared to be in falr con-
dition and no large visible cracks were observed,
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. The waterlevel in the Edinboro Lake Dam {s main-
tained at the spillway crest elevation, 1197.0. It was reported by
the former Edinboro, Borough Manager, Mr. David Crawe that the reser—
voir level is drawn down during the winter months. During the January
15, 1981 inspection it was observed that the lake was lowered. The
possibility of placing flashboards in the spillway exists. However
the Borough normally does not install the flashboards.

4.2 Maintenance of the Dam. No planned maintenance schedule exists
for the Edinboro Lake Dam. Maintenance on the dam is conducted on an
unscheduled, as-needed basis.

4.3 Maintenance of Operating Facilities. The concrete culvert which
exists through the left embankment section is equipped with stoplogs
on the downstream end of the culvert, It was reported by Mr, David
Crawe, that the reservoir is lowered during the winter months. It was
observed during the January 15, 1981 inspection that the lake was in a
drawn down condition. The culvert 1is capable of reducing the water
level in the reservoir.

4.4 Warning System in Effect. There is no warning system in effect
to warn downstream residents of large spillway discharges or imminent
failure of the dam.

4.5 Evaluation. The condition of the Edinboro Lake Dam is considered
good. There was no warning system in effect to warn downstream resi-
dents at the time of the inspection, An emergency action plan should
be available for every dam in the high and significant hazard
category. Such plans should outline actions to be taken by the opera-
tor to minimize downstream effects of an emergency and should include
an effective warning system. An emergency action plan has not been
developed, the owner should develop such an action plan.

Since the dam was in a near drained condition as observed during
the January 15, 1981 inspection, it is evident that the stop logs in
the concrete culvert were removed. A close visual inspection of the
stop log retaining structure at the downstream end of the concrete
culvert was not possible during the January 15, 1981 inspection due to
heavy snow.




SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. The DER files did not contain any hydrologic or
hydraulic design calculations used in the design of these facilities.
No calculations or design data pertaining to hydrology or hydraulics
were available.

b. Experience Data. No rainfall, runoff or reservoir level data
were available. The information contained in the DER correspondence
file indicated that an old dam existed at the site which rotted and
failed about February, 1907. No damages were associated with the
failure of the dam. The present dam was built in 1909 by an Edinboro
contractor.

c¢. Visual Observations. The spillway appeared to be in fair
condition. The concrete plers and iron posts which are located along
the spillway crest appeared to be in fair condition. Only one flash-
board near the right edge of the spillway was in place. No other
flashboards existed along the spillway crest.

Discharges through the concrete culvert, which exists through the
left embankment section, is controlled by stop logs on the downstream ’a
end of the culvert. Flows through the culvert discharge through a
36" corrugated metal pipe. Flow through the culvert would be
controlled by the discharge potential of the corrugated metal pipe.
The discharge potential was considered to be minimal and therefore,
was not considered in the overtopping analysis.

The low point on the top of dam exists near the left abutment.
The low spot elevation i{s not easily identifiable by the naked eye.
The low point on the top of dam was selected based on a brief survey
conducted during the October 20, 1980 inspection.

d. Overtopping Potential. Overtopping potential was investi-
gated through the development of the probable maximum flood (PMF) for
the watershed and the subsequent routing of the PMF and fractions of
the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed that the
HEC-1 Dam Safety Version systemized computer program be utilized. The
program was prepared by the Hydrologic Engineering Center (HEC), U.S.
Army Corps of Engineers, Davis, California, July, 1978, The major
methodologies or key input data for this program are discussed briefly
in Appendix D.




5.2 Evaluation Assumptions. To enable the completion of the
hydraulic and hydrologic analysis for this structure, it was necessary
to make the following assuaptions.

1. Pool elevation prior to the storm was at the spillway crest
elevation, 1197.0.

2. The top of dam was considered the low spot elevation, 1204.5.

3. The flashboard retaining structure which exists on the
spillway crest contains 6 concrete piers approximately l foot wide.
These 6 concrete piers reduce the weir length by 6 feet. This con-
dition was not considered in the analysis since the concrete culvert
would discharge a flow which was considered equal to that flow
retarded by the 6 concrete piers. No discharge potential was con
sidered for the concrete culvert.

4. The entire spillway crest was assumed to be at elevation
1197.0.

5.3 Summary of Overtopping Analysis. Complete summary sheets for the
computer output are presented in Appendix D.

Peak inflow (PMF) 24470 cfs
Spillway capacity 3255 cfs

a. Spillway Adequacy Rating. The Spillway Design Flood (SDF)
for a dam of this size and classification is the PMF., Based on the
following definition provided by the Corps of Engineers, the spillway
is rated as seriously inadequate as a result of our hydrologic
analysis. Edinboro Lake Dam is classified as an unsafe nomemergency
dam.

Seriously inadequate - High hazard classification dams which
do not not pass 50T of the spillway design flood and where
there {s a significant increase in the hazard potential for
loss of life due to a dam failure.

The spillway and reservoir are capable of controlling approxima-
tely 39% of the PMF without overtopping the embankment.

5.4 Summary of Dam Breach Analysis. As the subject dam cannot satis-~
factorily pass 50T of the PMF (based on our analysis) it was necessary
to perform a dam breach analysis and downstream routing of the flood
wave. This analysis determines the degree of increase flooding due to
dan failure,

Two potential faflure conditfons were considered during the dam
breach analysis. The first breach analysis considered a failure of
the embankment at the right abutment due to overtopping. An elevation
of 1206 which represents an overtopping in the area equal to 0,20 feet
for a duration of less than 2 hours. The second breach analysis con-
sidered a failure of the gravity spillway section. An elevation of
1206 was considered as sufficient to cause a failure of the gravity

10




section. Stability analysis calculations which appear in Appendix G
indicate that the potential for failure of the gravity section could
occur at an elevation less than 1206. Elevation 1206 was considered
since it approximated the maximum reservoir water surface elevation
during a 1/2 PMF event. This elevation was also used in calculations
of the stability analysis which ultimately indicated that the struc-
ture was unstable at this pool elevation.

The flood wave was routed downstream with and without failure
considerations. The downstream potential for loss of life and pro-
perty damage is significantly increased by dam failure as indicated by
the analysis., The potential for increased flooding downstream {is
significant based on the calculated instability of the structure and
the potential flood wave associated with such a failure. Therefore,
the spillway is rated as seriously inadequate. The dam is classified
as an unsafe non-emergency dam.

11
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. No erosion was observed on the embank-
ment crest or slopes at the time of inspection. No seepage was
observed during the time of inspection. No structural deficiencies
were observed that would affect the stability of the embankment sec-
tion or the concrete gravity spillway.

The embankment crest consists of a paved roadway surface and the
left earthen embankment section widens considerably near the left
abutment contact.

Flows through the concrete conduit are restricted by the 36~
diameter pipe. 1In past floods, a significant flow through the grating
caused erosion of the bank immediately downstream of the dam.

b. Design and Construction Data. Only limited information
regarding the design of the concrete gravity section and original
grist mill flume were available in the DER files. No comstruction
data was avallable for review. The concrete spillway gravity section
drawing was utilized in the stability analysis calculations located in
Appendix G of this report.

c. Operating Records. No operations are conducted at the dam
other than the lowering of the reservoir each winter. No records
regarding the reservoir levels are maintained at the Borough Office.

d. Post Construction Changes. No post construction changes are
known to have occurred since the structure was rebuilt {n 1909, A
roadway bridge which spans the spillway crest was rebuilt during the
early 1960°'s.

e. Seismic Stability. The dam is located in seismic zone l. No
seismic stability analyses has been performed. Normally, it can be
considered that {f a dam in this zone is stable under static loading
conditions, it can be assumed safe for any expected earthquake
loading. Based on the results of the stability analysis contained in
Appendix G, a sufficient factor of safety, under static loading con-
ditions may be less than a minimum accepted value. A more detailed
stability analysis should be conducted and the analysis should include
a determination of seismic stability.

12
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f. Stability Analysis. An approximation of the stability of the
gravity spillway section was performed for this study. A check of the
stability was performed using the reservoir pool elevation associated
with a 1/2 PMF event. A water surface elevation in the reservoir of
1206.0 was considered for our analysis. The assumptions used for the
analysis and the calculations appear in Appendix G of this report.

Based on the assumed conditions, the analyses revealed that the
dam is unstable at the pool elevation considered. Factors of safety
equal to 1.0l (sliding) and 1,08 (overtopping) resulted from the
analysis. The results of the stability analysis indicate that the
potential for faflure exists at an elevation less than 1206,0. More
detailed and accurate analyses are required.

13




SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment,

a. Safety. The dam appears to be in good condition and ade-
quately maintained, No erosion or seepage were observed during the
inspection. No obvious signs of instability were observed on the
concrete gravity section. A major portion of the spillway section was
unobservable due to flows over the spillway crest., The vigual
observations, review of available data, hydrologic and hydraulic
calculations and past operation performance indicate that the Edinboro
Lake Dam is capable of controlling approximately 39% of the PMF
without overtopping the embankment. The spillway is classified as
seriously inadequate, unsafe nonemergency.

The stability of the gravity spillway is questionable and a more
detailed analysis of the structure should be completed.

b. Adeqacy of Information. Sufficient information is available
to complete a Phase I Report.

¢. Urgency. The recommendations suggested below should be
implemented immediately.

d. Necessity for Further Investigation. 1In order to accomplish
some of the recommendations/remedial measures outlined below, further
investigations will be required.

7.2 Recommendations/Remedial Measures.

1. A more detailed stability analysis of the gravity spillway
section should be conducted by a Registered Professional Engineer
knowledgeable in dam design and construction in conjunctin with a
detailed hydrologic and hydraulic analysis of the structure to
increase spillway capacity and to assess the stability of the
structure. Remedial modifications should be completed as indicated by
the analysis.

2. A planned maintenance and operation schedule should be pre-
pared and implemented. The plan should include regular inspections by
responsible Borough employees to insure that routine maintenance is
conducted at the dam.

3. A warning system should be developed to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

4. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.

L4
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5. The facilities to install flashboards in the spillway should
be removed.

6. The potential for erosion exists in the area of the grated
outlet which provides access to the stop logs in the culvert. FErosion
protection should be provided in this area to ensure that erosion does
not occur along the toe area and area immediately below the dam.

7. Provision for an upstream shutoff of the concrete conduit
should be provided. The culvert should be more thoroughly inspected
and modifications made as required.

15

4




APPENDIX A
CHECKLIST, VISUAL INSPECTION, PHASE I
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APPENDIX B
CHECKLIST, ENGINEERING DATA, DESIGN, CONSTRUCTION, OPERATION, PHASE I
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EDINBORO LAKE DAM
PA 18

Sheet 1
Front
(1) Spillway approach. View towards right abutment (note:
bridge).
(2) Spillway crest (note: flashboard retaining structure).
View towards right abutment.
(3) View of spillway gravity section.
(4) Spillway (view towards left abutment).
Sheet 1

Back

(5) View of the upstream face at left abutment (note the par—
tial view of the intake for the concrete conduit).
(6) View of the 36" diameter CMP and pumphouse.
(7) Downstream channel. "
(8) Downstream exposure.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1 (Dam Safety
Investigation), September, 1978, prepared by the Hvdrologic
Engineering Center, U.S. Army Corps of Engineers, Davis, California.
A brief description of the methodology used in the analysis is pre-
sented below.

1. Precipitation. The Probable Maximum Precipitation (PMP) is
derived and determined from regional charts prepared from past rain
fall records including "Hydrometeorological Report No. 40" prepared by
the U.S. Weather Bureau.

The index rainfall is reduced from 10% to 207% depending on watershed
size by utilization of what is termed the HOP Brook adjustment factor.
Distribution of the total rainfall is made by the computer program
using distribution methods developed by the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in develop-
ment of the overtopping potential is based on applying a hypothetical
storm to a unit hydrograph to obtain the inflow hydrograph for reser-
voir routing. '

The unit hydrograph is developed using the Snyder method. This method
requires calculation of several key parameters. The following list

gives these parameters their definition and how they were obtained for
these analysis.

Parameter Definition Where Obtained
Cct Coefficient representing From Corps of
variations of watershed Engineers*
L Length of main stream From U.S.G.S.
channel miles 7.5 minute
topgraphic
Lea Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute
topographic
Cp Peaking coef ficient From Corps of
Engineers*
A Watershed size From U.S.G.S.
7.5 minute
topographic

*Developed by the Corps of Engineers on a regional basis for
Pennsylvania.

D-1




3. Routing. Reservoir routing is accomplished by using Modified
Plus routing techniques where the flood hydrograph i{s routed through
regservoir storage. Hydraulic capacities of the outlet works,
spillways and the crest of the dam are used as outlet controls in the
routing.

The hydraulic capacity of the outlet works can either be calculated
and input or sufficient dimensions input and the program will calcu-
late an elevation discharge relationship.

Storage 1in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates storage. Surface areas
are either planimetered from available mapping or U.S.G.S. 7.5 minute
series topographic maps or taken from reasonably accurate design data.

4. Dam Overtopping. Using given percentages of the PMF the com—
puter program will calculate the percentage of the PMF which can be
controlled by the reservolr and spillway without the dam overtopping.

5. Dam Breach and Downstream Routing. The computer program is
equipped to determine the increase {n downstream flooding due to
failure of the dam caused by overtopping. This is accomplished by
routing both the pre-failure peak flow and the peak flow through the
breach (calculated by the computer with given input assumptions) at a
given point in time and determining the water depth in the downstream
channel. Channel cross—-sections taken from U.S.G.S. 7.5 minute
topographic maps were used in the downstream flood wave routing. Pre
and post failure water depths are calculated at locations where cross-
sections are input.
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HYDROLOGY AND HYLRA!'T Te©

DATA

NAME OF DAM: FEdinboro Lake Nam

RASY

ANALY IS

fnches

PROBABLE MAXIMUM PRECIPITATION (PMP) - 3

STATION 1
Station Description \ it o

Drainage Arca
(square miles) 2.0 to i - I

Cumulative Dralnage Area
(square miles) Y C o S AR AR T S T

, Adjustment of PuF for

Drafnage Area (%)(1)
hours N

12 hours v
. 24 hour: N
! 48 hours
‘ 72 hours YA

Snyder Hvdrograph
Parame%g;s

Zo

Cpn?3) PN
Ct 3) (%) (S
L 1le: 4 277 L i .
chm(mq;gs) (%) .36 1n> 200 i
tp = Ct(LxLca) 4.9 3.1 A

-
Pl
.
I
.
>

N.3 ars,

[RS]

Spillway Data

Crest lLength (ft) A
Freeboard (ft) v
Discharge Crefficient 1.
Exponent .

(1)HydrometenrclQ&kgq[ﬂﬂgﬂg{l_3{ Py DY 00 e ey v
_UeS. Army Corps of Faglneers, 1056,
(Z)Hydrological zone detined hy Cohrpe of Vovbae .,

District, for determining Savier's oot ici 3 (0

(snyder's Coefficiets.

)L-Length of longest water cour o fra oot ler o by | o,

ot et ta o P ety

I‘ca*'!.em',th of water course fros
centrofd of drainage area.
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CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 16,91 sq.mi gentle to moderate slopes
FLEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1197 - (2475 ac-ft]
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1204.5 - (6627 ac-
ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVA1ION TOP DAM: 1204.5 - Low spot

SPILLJAY CREST:

Elevation 1197
Type Modifled sharp crest
width Unknown

B3 teet between spillway apulment
M1d embankment
- None

Location Spillover
Number and Type of Gates

a
b
c.
d. Length
e
f

OUTLET WORKS:

roncrete conduit - width = 9,5 feet & a depth of 7.66'

Tvpe
Location Through left embankment section
LUTIKTIOWTL

11501

Exit inverts
Fmergency drawdown facilities

a
b
¢. Entrance inverts
: comerety rowut T witirstopior s

HYDROMETEOROLOGICAL GALGES:

a. Tvpe None
b. Location None
¢. Records Yone
Unknown
MAXIMUM NON-DAMAGING DISCHARGE:
D-4
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General Geology

The Edinboro Lake Dam is located in the Glaciated Section of the
Appalachian Plateaus Province. This section is an area where the
advancing and retreating ice sheets of pleistocene time deposited
drift over the bedrock and filled the valleys with glacfal outwash,
This drift and glacial outwash is generally composed of clay, sand,
and gravel, though in some places the drift is a dense impervious
till. The sand and gravel of the glacial drift are by far the largest
producers of groundwater in this area. The bedrock underlying the dam
consists of gray and brown shale and sandstone, with some limestone,
belonging to the Catteraugus Formation of Upper Devonian Age. The
rocks generally appear to be horizontal, though there iz a slight
regional dip to the south of less than one degree. Irregularities in
the dip do exist, but are usually slight. No faulting is indicated in
the vicinity of the Edinboro Lake Dam.
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