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PREFACE

Thiz repert has been provacd unlor gujdance o atained in tiw
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidclines may be obtained from the
Office of Chief of Fnginecers, Washington, D.C. 20314. The purpose
of a Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I investi-~

gation; 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 envircnment of the structure.

It is importan’. to note that the condition of a dam depends on numerous
and constantly changing internal and external counditions, 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 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 detaileé hydro-
logic and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. The spillway design flood
provides a measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and
the downstream damage potential.

ORIGIM"L CONTAINS COLOR PLATES: ALL DDC" | DISTRIBUTION STATEMENT A
REPRCDUCTIONS WILL BE IN BLACK AND WHITE Appioved for public release)

Distribution Urlimited
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BTIS  GRAAT
PHASE T REPORT DOC TAB
Unacmounced *
NATIONAL DAM INSPECTION PROGRAM Justification
By

BRIEF ASSESSMENT OF GENERAL CONDITIONS | . ...
AND RECOMMENDATIONS =l
LAndtanti4ty Codes
A:.alland/op

Name of Dam: | HANKINS POND, NDI NO. PA-00169 |+ . spcelal
State & State No.: PENNSYLVANIA, 64-40

County: WAYNE !

Stream: TRIBUTARY TO WEST BRANCH LACKAWAXEN RIVER

Date of Inspection: October 24, 1979

DHCw3(-$0-C-000F
Based on the visual inspection, past performance and the available

engineering data, the dam and its appurtenant structures appear to be in
fair condition.

In accordance with the Corps of Engineers' evaluation guidelines,
the size classification of this dam is intermediate and the hazard
classification is significant. The spillway capacity combined with the
available storage is sufficient to pass the PMF (Probable Maximum Flood)
peak inflow without overtopping the dam. The spillway is therefore
considered to be adequate. These calculations are based on a maximum
stoplog elevation of 9 feet above the wetwell floor.

The following recommendations are presented for immediate action by
the owner:

1. That the seepage discharge from the toe of the wall be
observed on a regular bases. If the clarity or the discharge
rate changes, immediate steps should be taken for remedial
action.

2. That the screens in the spillway opening be removed.

3. That all brush and trees be removed from the embankment on a
regular maintenance schedule.

4, That the crushing of the wall at the strut be evaluated and
repaired as required.

That the woodchuck hole on the upstream slope be filled.
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That a formal surveillance downstream warning system be
developed and implemented to be used during periods of high
o or prolonged rainfall.

7. That a program be developed for regular inspection and
maintenance for the dam and its appurtenant structures.

SUBMITTED BY: APPROVED BY: 4:’"
Kicrtey b O 1R 27
BERGER ASSOCIATES, INC. - JANES W. PECK
A*\\

HARRTSBURC, PENNSYLVANI Golonel, Corps of Inglinecr:
District anjnecr

DATE: January 25, 1980 1
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SECTION 1 - PROJHCT‘INFORMATION
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1.1 GENERAL o e

PHASE 1 INSPECTION RERQRT ... C_(} 4 ,;/
@' ATIONAL DAM INSPECTION PROGRAM - : 5
l

¥

A.  Authority | @QH@){si -5p- d J¢ .{9/

The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

The purpose of this inspection is to determine if the dam
constitutes a hazard to human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Note: The reservoir elevation on U.S.G.S. Quadrangle sheet
of 1458 was assumed as the normal water surface
elevation for this report.

Hankins Pond Dam has an embankment length of about 1000 feet
and reaches a maximum height of 26 feet above streambed. The typical
section consists of an upstream embankment and a vertical downstream
handlaid dry stone wall. Near the center of the embankment length is a
5 foot wide spillway controlled with stoplogs. The stoplogs permit
lowering the reservoir to the bottom of the spillway, 25 feet below top
of dam.

B. Location: Mount Pleasant Township, Wayne County

U.S.G.S. Quadrangle - Forest City, Pa.
Latitude 41°-42.9', Longitude 75°-23.7'

Appendix E, Plates I & II
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C. Size Classification: Intermediate. (Height: 26 feet

Storage: 1705 acre-feet)

D. Hazard Classification: Significant. (Refer to Section ?.1.F)
E. Ownership: Pennsylvania Fish Commission

P.0. Box 1673
Harrisburg, PA 17105

F. Purpose: Fish Propagation.

G. Design and Construction History

According to a report by the Pennsylvania Water Supply Commission
dated May 17, 1917, the dam was constructed in about 1830 by the Delaware &
Hudson Canal Company as a feeder for their canal. No records of the
design or construction exist. The sluiceway was originally controlled

with a wooden flood gate. This gate was replaced by wooden stoplogs in 1923
(See Appendix E, Plate III). :

H. Normal Operating Procedures

The Pennsylvania Fish Commission uses the reservoir for fish
propagation. The reservoir is normally drained in the fall and refilled
in the early spring.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

From files:
Computed for this report:

o
U1 O

Use: 1.5

B. Discharge at Dam Site (cubic feet per second)
See Appendix D for hydraulic calculations

Maximum known flood May 22, 1942 186
Outlet works None

Spillway capacity at pool Elev. 1472.5
(low point of dam) with stoplogs to
Elev. 1458, 9 feet above bottom of ;

sluiceway 905

C. Elevation (feet above mean sea level)

Top of dam (low point) 1472.5




< Spillway crest (stoplogs) 1458.0
Upstream portal invert (bottom of stoplogs) 1449.3
Downstream portal iuvert 1449.3
Streambed at centL rline of dam ~ estimate 1448.0
D. Reservoir (miles)
Length of normal pool 0.6
Length of maximum pool 0.8
E. Storage (acre~feet)
Spillway crest (Elev. 1458.0) 452
Top of dam (Elev. 1472.5) 1705
F. Reservoir Surface (acres)
Top of dam (Elev. 1472.5) 94.6
Spillway crest (Elev. 1458) 68.9
X G. Dam
Refer to Plates A-I & A-ITII iu Appendix A for plan and section.
?- Type: Earthfill with downstream vertical handlaid dry stone
! wall,
g Length: 1000 feet.
Height: 26 feet.
Top Width: 16 feet.
Side Slopes: Upstream - 1.77H to 1V
Downstream - Vertical
Zoning: Earthfill and a downstream loosely laid dry stone wall.
Cutoff: Unknown.
Grouting: . Unknown.
<
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Outlet Facilities

None.

Note: Drawing Plate L1I, Appendix Lk, indicates a 12-inch
pipe below bottom slab of spillway with an upstream
slide gate.

Spillway

Type: Uncontrolled broadcrested weir (stoplogs).
Length of Weir: 5 feet.
Crest elevation: 1458,

Bridge: Concrete slab over spillway channel.
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SECTION 2 - ENGINEFRING DATA

2.1 DESIGN

Data for the design of Hankins Pond Dam does not exist in the files
of the Pennsylvania Department of Environmental Resources (PennDER) nor
in the files of the owner. The only available information was several
inspection reports by the Water Supply Commission, predecessor of PennDER,
including a descriptive report dated May 1917 and one drawing in the
files of the owner detailing improvements to the spillway in 1923 (Plate

I1I, Appendix E).
2,2 CONSTRUCTION

Records of construction are not available.

2.3 OPERATION.

Records of operation are not maintained. A letter from the
Pennsylvania Fish Commission states that the maximum depth recorded on
May 22, 1942, was reported to be 15 feet above bottom of dam with 10
feet of stoplogs in place.

2.4 EVALUATION
A. Availability
Engineering data for the design and ‘construction of this dam

do not exist except for the details of changes to the spillway (Appendix
E, Plate III).

B. Adequacy

Since there is no design data, the evaluation of the safety of
this dam must be based on visual inspection.

C. Operating Records

Operating records do not exist.

D. Post Coanstruction Changes

In 1923, a modification was made to the spillway consisting
of concrete walls at the upstream end and concrete facing of the down-
stream end (Plate III, Appendix E).
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SECTION 3 - VISUAL INSPECTION

3.1 FINDLINGS
A. General

""The general appearance of Hankins Pond Dam is fair. However,
at the time of inspection, the reservoir had been drawn down to about
the level of the sluiceway bottom. All stoplogs are removed in the
fall for fish management. Seepage and leakage, reported by the owners'
representatives as occurring when the reservoir is at normal pool, could
not be observed. The visual inspection check list is in Appendix A of
this report. This appendix also contains sketches of survey information
obtained during the inspection. Mr. Jon Grindall, P.E., Senior Project
Engineer, and Mr. Charles J. Rupart, Area III Maintenance Manager, both
of the Pennsylvania Fish Commissibp, accompanied the inspectors. Photo-
graphs taken during the inspection‘gre reproduced in Appendix C.

B. Embankment . f”ﬁ'?(: 7

As previously described, this earthfill embankment has a
handlaid vertical dry stone wall on the downstream side. The embankment
was constructed on a long horizontal curve across the valley. The
upstream slope was exposed due to the drawdown of the reservoir. The
slope appeared to be stable. Brush is present above the normal pool
level and four trees are located on the slope near the right end of the
embankment. The only evidence of slope protection is around the
entrance to the sluiceway. The riprap did not show any failures and
there were no signs that wave action had damaged other areas of the
upstream slope. One woodchuck hole exists near the spillway. Heavy
brush prevented close observation.

The crest of the dam is covered with grass and is, in general,
slightly higher than the stone wall on the downstream side. The longi-
tudinal profile was taken along the crest of the earth embankment,
rather than along the top of the wall. The sluiceway (spillway) is
located in the right half of the embankment length and is covered with
wooden boards and a concrete slab. The downstream section of the dam is
formed by loose handlaid stonme. The outside face is nearly vertical and
there were no signs of stress or failures along this wall. Onc large
stone on the top has a date of 1869, although records indicate that the
dam was constructed around 1830. A catch-basin has been constructed at
the outlet of the sluiceway. Representatives of the owner stated that
when the pool is at normal level, water seeps through the wall near the
bottom at three places in this basin. No other seepage points were
reported and no signs of seepage were found along the wall, except near
the right end of the wall. This point appears to be higher than the

pool level at the time of imspection, and the wet condition could therefore

6=
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have been caused by heavy rain of the previous night. Brush and trees
grow close to the wall and should be removed to enable better surveillance.

C. Appurtenant Structures

The sluiceway or spilliway is located to the right of center
of the dam embankment. The original walls of the sluiceway were
constructed of stone. These have been replaced by concrete walls in the
upstream section and have been cemented over in the downstream section,
The concrete walls are braced with concrete struts. The concrete has
severely cracked and bulged at one of the strut supports.

Stoplogs are used to coatrol the pool level of the reservoir.
Bar screens are still in place, but have no function in the fish manage-
ment. The slulceway is narrow and appears to be casily clogged, especially
with the screens extending over most of its heipht. 7The area manager,
however, indicated that blockage has not been a problem.
b.  fescevolr Acea

e baplks of the roserveir ace mostly wooded, flar and appear

to be scalbite.  The anount of sitiari Jocs ot oppoar ro be roseensive
near the dan, but Gt was reperted char che <sife s 0 o Yoot deen dn
e apstrecit cad of the resevvaoir. A onall (one aure) il peodony nond
wa constructed in the reserveir eear the Teft ond of the dam. This

pend is filled and drained throug!d a0 ==inch pipe in tie perd onbarhiwar,
The embankient of i pond was o ipvestidgated god i total'y cea-
toained inside the - odn reservair,  This pond is asced for fish managenent.

i.. Bownstream Channel

Trmediat»ly downstrean of the catcelhi-hasin s State Highway
Roate 670, One house is located con the downstream side of the highway.
It appears that this house 1s sitvated in such a manner, by jocation and
levetion, that it will only be endangered if the left end of the
ernbankment would {ail due to overtopping. A failure on the right end of
the cmoanhment would probably not endanger the housc. No other homes or
farms were noticed in the floodplain downstream. The stream joins the
Wwest Branch Lackawaxen River 2.5 miles downstream of the dam. The state
highway and the single home near the left end of the dam indicate that
the hazard to loss of 11 due to failure of the dam would bhe
less than a few. ‘ihe haza 1 classification for this structure is

e

considered to be "Significant."

3.2 FYALUATION

The dam aad its appurtenant structure appear to be in fair condition.
1t is recommended that brush and trces on the embaniment and near the
tov oi i downstreanm wall be ropoved and annually contrclled. If the
sereens in the =luiceway are not used for specific reasons, 1t appears
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that removal of the screens would improve the hydraulic conditions and
reduce the hazards of blocking the outlet. The concrete wall, where it
is crushed at the strut support, should be evaluated. This will deter-
mine if repair or additional support i« required. Careful study should
be made to definitely establish the source, clarity and volume of flow
through the wall into the catch-basin when the reservoir is at normal
pool elevation and if found to be excessive or otherwise hazardous,
immediate steps shall be taken to correct the condition. The woodchuck

hole to the right of the spillway should be filled.
e
./; -
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Hankins Pond is owned by the Pennsylvania Fish Commission and is :
used for fish propagation. The reservoir is lowered each fall for 1
i cleaning purposes and to remove unsuitable fish. The pool level is
E controlled by removing or adding stoplogs in the sluiceway.

3 4.2 MAINTENANCE OF DAM

The brush growing on the embankment is cut once a year, although it
appears that not all brush had been removed. About four trees are |
growing at the right end of the embankment on the upstream slope.
Growing of trees on any type of embankment should be discouraged,
although the presence of a downstream masonry wall makes it less objec-
tionable. The downstream area beyond the toe of the dam is grassy and
mowed, except close to the toe of the wall where mowing is difficult.
Trees are also growing near the right end of the wall.

4.3 MAINTENANCE OF OPERATING FACILITIES

There are no mechanical operating facilities. Stoplogs provide
control of pool level and the support system of the stoplogs is adequate.
The high concrete wall at the entrance of the sluiceway has deteriorated
due to excessive pressure. This condition should be evaluated and
corrective action should be taken to prevent collapsing of the walls.

4.4 WARNING SYSTEM

Mr. Jon Grindall, of the Pennsylvania Fish Commission, stated that
work is progressing on an Operation and Maintenance Manual for this dam.
This manual will include instructions for surveillance and a downstream
warning system.

4,5 EVALUATION

The overall operational procedures appear to be adequate, althoupgh
improvements can be made in the removal of brush and trees. The con-
crete wall in the sluiceway requires evaluation and possible repair.
Filling of the woodchuck hole is required. The completion of the
Operation Manual should be pursued and should include a detailed method
of surveillance and downstream warning to be activated during periods of
heavy or prolonged precipitation.
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available from PennDER
for Hankins Pond Dam were not very extensive. The only information
contained in the owner's files was stage-storage data (Plate Iv,
Appendix E).

B. Experience Data

The maximum known flood experienced at Hankins Pond Dam
occurred in May 1942, During this flood, the pocol level rose to 5 feet

above the top of 10 feet of stoplogs. This storm was passed without
difficulty.

C. Visual Observations

On the date of the inspection no conditions were observed that
would indicate that the appurtenant structures of the dam could not
operate satisfactorily during a flood event, until the dam is overtopped.
The only exception to this would be the bar screens located upstream of
the stoplogs. A possibility exists that these could become blocked to
the extent that the discharge over the stoplogs could be reduced.

D. Overtopping Potential

Hankins Pond Dam has a total storage capacity of 1705 acre-
feet and the overall height is 26 feet above the streambed. These
dimensions indicate a size classification of "Intermediate". The hazard
classification for this dam is "Signifcant" (See Section 3.1.E).

The recommended Spillway Design Flood (SDF) for a dam having
the above classifications is one-half PMF to the full PMF (Probable
Maximum Flood). For this dam the PMF peak inflow is 3118 cfs (See
Appendix D for hydraulic calculations).

Comparison of the estimated PMF peak inflow of 3118 cfs with
the estimated total discharge capacity of 905 cfs indicates that a
potential for overtopping of the Hankins Pond Dam exists.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam has the necessary storage available to pass the full PMF without
overtopping.

-10-
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ki E. Spillway Adequacy

The intermediate size and significant hazard categories, in '
! accordance with the Corps of Engincers criteria and cuidelines, indi-
cates that the Spillway Design Flood (SDF) for this dam should be one-
half the Probable Maximum Flood to the full Probable Maximum Flood.

Calculations show that the spillway discharge capacity and
reservoir storage capacity combine to handle 100% of the PMF with about
0.8 feet of freeboard (Refer to Appendix D).

Since the spillway discharge and reservoir storage capacity
can pass the full PMF without overtopping, the spillway is considered to
be adequate.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future development
were not considered.

-11-
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SECTION 6 - STRUCIURAL STABILITY

6.1 EVALUATION OF STRUCTURAT, STABTLTTY

A. Visual Observations

1. Embankment

The typical dam section of Hankins Pond Dam consists of
an upstream embankment and a downstream handlaid dry stone wall. The
upstream slope is relatively steep (1.77H to 1V), but apparently stable.
Although very little riprap was present, no wave damage was detected
during the inspection.

The downstream masonry wall of this 150 year old dam is in
excellent condition. No distortions are noticable and no movements have
taken place. It was reported that some seepage or leakage is occurring
at the toe of the wall in the catch-basin when the reservoir is full.

There are no reasons for concern if the discharge is small and has no
turbidity.

2, Appurtenant Structures

The deep spillway with stoplogs is the only visible
appurtenant structure. The concrete sidewalls are supported with
struts, The support for one of the struts has severely cracked, spalled
and bulged, indicating need for an evaluation and probably repair to
prevent collapsing of both walls, and closure of the only discharge
opening of the reservoir. The owner is not aware of the 12-inch pipe
under the slab and assumes that this pipe has been removed or closed
off.

B. Design and Construction Data

Actual design and construction data is not available for
evaluation. A few photographs indicate that the old spillway opening
was braced with wood timbers up to 1923. At that time the concrete
walls were placed against the handlaid stone walls in the downstream
sections. The walls were replaced by concrete walls in the upstreanm
section of the spillway.

C. Operating Records

Formal operating records have not been maintained. The
original wooden supports in the spillway were replaced.

-12-
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D. Post Construction Changes

The only post construction change of record is the placing of
concrete walls in the spillway and the installatien of atoplogs at that
time.

E. Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
that the static stability is sufficient to withstand minor earthquake-

induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

-13-




SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safery

The visual inspection, the review of available design data and

the operational history of Hankins Pond Dam indicate that this dam is in
fair condition.

The hydrologic and hydraulic computations indicate that this
facility has the capacity for passing 100 percent of the PMF without
overtopping the dam. The spillway is considered to be adequate, with

the stoplogs placed to an elevation of nine feet above the floor of the
sluiceway.

B. Adequacy of Information

The information available in the PennDER files and from the
owner, together with the observed conditions at the site are considered
sufficiently adequate for making a reasonable assessment of this facility.

b/ B

C. Urgency

The recommendations presented as a result of this inspection
should be implemented without delay.

D. Necessity for Additional Studies

Additional studies are not indicated at this time.

7.2 RECOMMENDATIONS

In order to assure the continued satisfactory operation of this
dam, the following recommendations are presented for implementation by
the owner:

1. Observe the seepage discharge from the toe of the wall on a
regular basis. Note clarity of water and flow rate. If color
appears or if flow increases, take immediate steps to deter-
mine cause and implement remedial action.

2. Remove screens in the spillway opening.

3. Remove all trees and brush on the embankment and implement an
annual maintenance program for the removal of weed and brush
growth on embankment and along downstream toe.

-14-




4. That the crushing of the wall at the strut be evaluated and
repaired as required.

5. Fill the woodchuck hole on the upstream slope.

6. Develop and implement a formal surveillance and downstream
system to be used during periods of high or prolonged rainfall.

7. That a program be developed for regular inspection and
maintenance for the dam and its appurtenant structures.

Ta

e
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APPENDIX A

CHECKLIST OF VISUAL INSPECTION REPORT
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CHECK LIST

PHASE | - VISUAL INSPECTION REPORT
PA DER # 64-40 NDI NO., PA-00 169
NAME OF DAM HANKINS POND HAZARD CATEGORY Significant

TYPE OF DAM Earthfill with handlaid masonry wall at downstream

LOCATION Mt. Pleasant TOWNSHIP Wayne COUNTY, PENNSYLVANIA

INSPECTION DATE 10/24/79  WEATHER Clear, Sunny TEMPERATURE 40's

INSPECTORS: R.V. Houseal (Recorder) OWNER'S REPRESENTATIVE(s) :

H. Jongsma Jon Grindall

R. Shireman Zenas Bean - Hatchery Sup't

A.W. Bartlett Chuck Rupert
NORMAL POOL ELEVATION: 1458 AT TIME OF INSPECTION: (Drawn down
BREAST ELEVATION: 1472.5 POOL ELEVATION: 1450.7

SPILLWAY ELEVATION: 1458 (top of stoplogs) TAILWATER ELEVATION: ——-

MAXIMUM RECORDED POOL ELEVATION: 1463+

GENERAL COMMENTS:

The reservoir was essentially empty. When in use, the pond is used
for breeding small fish as food for game fish. There is a small

independent pond adjacent to the main pond on the left side at the
main embankment. This pond was also drained. Outlet is a 8" pipe
at the bottom leading to the main pond.
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MOE NO. PA-00 169

VISUAL INSPECTION
EMBANKMENT

e

OBSERVATIONS AND REHARKS

A. SURFACE CRACKS

OF EMBANKMENT OR
ABUTMENT SLOPES

None .
B. UNUSUAL MOVEMENT None
BEYOND TOE ‘

C. SLOUGHING OR EROSION
None .

One woodchuck hole to the right of the spillway

D. ALIGNMENT OF CREST:
' HORIZONTAL:
' VERTICAL:

Horizontal appears to be okay. Originally
curved. For vertical, see profile Plate A-II.

E. RIPRAP FAILURES

Rip rap is limited to the earth embankment
adjacent to the outlet structuie. There are
no failures evident in these areas.

F. JUNCTION EMBANKMENT
& ABUTMENT OR

Abutments with natural ground and with the

SPILLWAY outlet structure appear to be sound. There
is no serious erosion at the concrete and
earth joints.

G. SEEPAGE
The pond was empty; therefore no signs or
evidence of seepage.

H. DRAINS

Outlet structure only

J. GAGES & RECORDER

None

K. COVER (GROWTH)

Grass, weeds, brush & trees
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DI b0 pa-o; 109

VISUAL INSPECTION

QUTLET WORKS

i T
3 OBSERVATIONS AND_REMARKS o
X A. INTAKE STRUCTURE | gluicewav ’ ) T
:
1
B. OUTLET STRUCTURE | stoplogs in sluiceway (spillway)
L
1 C. OUTLET CHANNEL See spillway
!
]
D. GATES Stoplogs
E. EMERGENCY GATE Stoplogs

F. OPERATION &

CONTROL Reservoir drawn down every fall for fish management.

G. BRIDGE (ACCESS) None. Sluiceway in middle of embankment. Concrete

slab and wooden boards across opening.

A-3




R b 3

MDI MO, PA-no 109

VISUAL INSPECTION
SPIL}WAY

OBSERVATTONS AND REMARKS T

. APPROACH CHANNEL

Directly from reservoir

. WEIR:

Crest Condition
Cracks
Deterioration

None. Walls are partial concrete, partial
cemented handlaid stone.

Crushed at strut support.

Stilling Basin

Foundation Unknown.
Abutments
. DIE?HARGE CHANNEL: N/A
ining
Cracks

. BRIDGE & PIERS

Concrete slab and wood planks.

. GATES & OPERATION

EQUIPMENT

N/A

. CONTROL & HISTORY

Controlled by stoplogs, which are removed
annually for fish managcment.
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HOY MO, PA-0OD 169

VISUAL INSPECTION

o OBSERVATIONS AND REMARKS o
THSTRUMENTATION
Monumentation None
Observation Wells None
Weirs None
Piezometers None
Staff Gauge None
Other None
A RESERVOIR
Slopes Stable, flat mostly wooded
? Sedimentation 8-9 feet in upstream part. Not near dan.
Watershed Wooded around the reservoir. Cultivated land
Description in the upper regions of the watershed.
i DOWNSTREAM CHANNEL
Condition Natural. Pipe underneath highway.
b Slopes Stable
Approximate 1 farmhouse to the left. In danger if dam
Population would fail in that area. Highway immediately
downstream.
No. Homes 1
A-5
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APPENDIX B

CHECKLIST OF ENGINEERING DATA
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APPENDIX B
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CHECK LIST
ENGTNEERING DATA

——— T i

PA DER 7 64-40 NDI OO PA-r)o__Jj_?__ -

NAME OF DAM HANKINS POND

{TEM REMARKS

AS-BUILT DRAWINGS None.

REGIONAL VICINITY MAP U.S.G.S. Quadrangle Forest City, Pa.
See Plate 11, Appendix E

CONSTRUCTION HISTORY None.

;j GENERAL PLAN OF DAM None available.

TYPICAL SECTIONS
OF DAM

None available.

OUTLETS:
PLAN
DETAILS
CONSTRAINTS
D1SCHARGE RATINGS

None available.

B-1
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NDI HO. PA-00 169

ENGINEERING DATA

1TEM

—

REHARKS

RAINFALL &
RESERVOIR RECORDS

None.

DESIGN REPORTS

None.

GEOLOGY REPORTS

None.

DESIGN COMPUTATIONS:
HYDROLOGY ¢
HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

None.

MATERIALS INVESTIGATIONS:

BORING RECORDS
LABORATORY
FIELD

None.

POST CONSTRUCTION
SURVEYS OF DAM

None.

BORROW SOURCES

Unknown.

B-2
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NDI HO., PA-1) 169

ENGINEERING DATA

ITEM

PEMARS

MONITORING SYSTEMS

None.

MODIFICATIONS

Placed concrete walls in spillway around 1923.
Installed stoplogs.

HIGH POOL RECORDS

May 22, 1942, 5 feet above normal pocl, a total
of 15 feet above bottom of sluiceway.

POST CONSTRUCTION
ENGINEERING STUDIES
& REPORTS

None.

PRIOR ACCIDENTS OR
FAILURE OF DAM

Description:

Reports:

None reported.

MAINTENANCE &
OPERATION RECORDS

Not maintained.

SPILLWAY PLAN, SECTIONS
AND DETAILS

Plan of proposed improvement See Appendix L,
Plate III.

B8-3
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MDD OHO. PA-Go 109

ENGINEERING DATA

ITEM

RFHARES

OPERATING EQUIPMENT, None.
PLANS & DETAILS
CONSTRUCTION RECORDS None.

PREVIOUS INSPECTION
REPORTS & DEFICIEHCIES

Inspection Reports by PennDER

1917 - Pool drained. Wooden gate and timber
supports rotted.

1930 - Pool drained. Good condition.

1938 - Some trees on embankment. Good condition.

1965 - Good condition.

MISCELLANEOUS

B-4
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NDI NO. PA-00 169

CHECK 1157
i HYDROLOGIC AND HYDRAULIC
i ENGINEERING DATA

; PDRAINAGE AREA CHARACTERISTICS: _ 50% wooded, 50% farmland

ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev. 1458 452 Acre-Feet
TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev.1472.5 Agzg?Feet
MAXIMUM DESIGN POOL: Elev. 1472.5
TOP DAM: Elev. 1472.5

SPILLWAY:
a. Elevation 1458

! b. Type Stoplog structure

c. Width 5

d. Length

e. Location Spillover Near center of dam

f. Number and Type of Gates None

OUTLET WORKS:

a. Type None

b. Location

c. Entrance inverts

d. Exit inverts

e. Emergency drawdown facilities Stoplogs

HYDROMETEOROLOGICAL GAGES: E

a. Type None

b. Location

c. Records

MAX1MUM NON-DAMAGING DISCHARGE: 905 cfs

B-5




APPENDIX C

PHOTOGRAPHS

APPENDIX C
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HANKINS POND DAM

PA.-00169
KEY MAP OF PHOTOGRAPHS

PLATE -1
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SPILLWAY LOOKING UPSTREAM - NO. 5
NOTE SCREENS IN OPENING

PA-00169
Plate C-III
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SPILLWAY LOOKING DOWNSTREAM - NO. 6
NOTE: STOPLOGS REMOVED AND CONCRETE STRUT
o
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DETAIL OF WALL AT CONCRETE STRUT - NO. 7

PA-00169
Plate C-1V




RESERVOIR IN DRAWDOWN CONDITION - NO. 8

PA-00169
Plate C-V
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APPENDIX D

HYDROLOGY AND HYDRAULIC CALCULATIONS
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SUMMARY DESCRIPTION
oF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer

program identified as the Flood Hydrograph Package (HEC-1) Dam Safety
Version, .

The program has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic-hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation

procedures typically used in the dam overtopping analysis is shown
below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir

to determine if the event(s) analyzed would overtop the
dam.

- Routing of the outflow hydrograph(s) of the reservoir to
desired downstream locations. The results provide the
peak discharge and maximum stage of each routed hydrograph
at the outlet of the reach.

The output data provided by this program permits the ccmparison of
downstream conditions just prior to a breach failure with that afcer a
breach failure and the determination as to whether or not there is a
significant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HEC-1) Dam Safety Version
prepared by the Hydrologic Engineering Center, U.S. Army Corps of
Engineers, Davis, California.
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HYDROLOGY AND HULRAULIC ANALYSIS
GATA  BASE
NAME OF DAM:. _ HANKINS POND = RIVER BASIN UFLAWARE -
PROBABLE MAXIMUM PRECIPITATION (PMP) = 21.1 —_-INCHES/ 24 HOURS‘ ' g
_'.FOR FOQTNOTES SEE NEX"_P./;«GE) e o . 7 B _
1 STATION | n ; ' |
STATION DESCRIPTION Hankins Hankins ‘ ! !
Pond Pond Dam | ‘ |
i DRAINAGE AREA (SQUARE MILES) 1.51 - | | '
! i
2 CUMULATIVE DRAINAGE AREA ! ! |
3 (SQUARE MILE) 1.51 1.51 ! ; 1
g f e @ & HOURS 111 - } |
,, zs = 2 HOURS 123 - i ;
w
_ s 63 24 HOURS 133 - ! ! i
: [ - b ] N
X Qs z 4 48 HOURS 142 - * | ,
{ 3% g 72 HOURS - - | | ,
n @ & 1 i i
‘ L= 4 [e N aRE- \ i '
i | I |
3 i | :
3 (3) -
! " ZONE 1 'l ll !
g Cp /ey ™ 0.45/1.23 - : 5 f
| 1
SE L (MILES)™ } ' |
oW 2.67 - I ‘ t
Iy ) : ' “ '
bt L cq (MILES) 1.10 - l :
W 0.3 | : '
gﬂ- Tp = Cy{b-leg) {hours) 1.70 - | : ,
n ; |
g CREST LENGTH (FT.) - 5 II ’, : :
’_ 1 .
g FREEBOARD (FT.) - 14.5 | g
N DISCHARGE COEFFICIENT - 3.32 i ,
< I
z EXPONENT - 1.5 | 1 .
= | i :
» ELEVATION - 1458 j ] i ]
' a :
. NORMAL POOL 68.9 | | ?
—.5 : [}
(73] ‘ 1]
oy W ELEV. - : ‘ ' ‘
<g | i .
< _ i : .
-~ ELEV, o 1 ‘ :
- NORMAL pPooL'" - 452 ! ; !
W o 7) i | :
w ;
qu eLev 1449.3 - 0 ! : ‘
@ ; : '
o ¥ eLev. 1459.3 0 (D) - 547 ; | |
<« % (7 - ' i )
w< fLey  1466.3 » (7) 1121 | | !




Wiyarometcarolopical Report 33 (Fignre 1), U.S. Army, Corpe of
Engineers, 1956.

(2)Hydfqmgguorolqgigglwkguggguil (Figure 2), U.S. Arwy, Corps of

Fngineers, 1956.
3
for determining Snyder's Coefficients (Cp and C¢).
(A)Snyder's Coefficients.
(5)L = Length of longest water course from outlet to basin divide.
L., = Length of water course from outlet to point opposite the
centroid of drainage area.
(6)Planimetered area encompased by contour upstream of dam.

(7) pennDER files.

(S)Computed by conic method.

Hvdrological zone defined btv Covps of Faainecrs, Baltimere District,
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' b e tilaene T hehd @ LY RARAEE N R]LEY
°‘ 2 A2 HOUNT FLEGSANT THEy WATHE COUNTYy FA,
3 A3 HUL ¥ PA-00169 PATER 4 64-40
4 o300 0 {5 0 0 0 0 0 -4 n
- 5 B 5
r 6 J 1 9 1
7 J 1 W9 . i 6 5 W V25 o
™ 8 A !
9 M THFLOY  HYDROGRARH
. 10 N | [T |
~. 1 f i Lt 123 133 142
12 1 { 05
13 WooL? A5
14 X -1.5 W05 2
& 15 X 1 2 1
ig K1 RESERVOIR ROUTING
Y 1 .
R 18 V1 1 452 ~1
- 19 Y4 1458 1458.5 1457 1459.5 1460  14A1 1462 164 1466 1448
- 2 Y4 1470 1471,5 1472 14725
2 5 0 6 17 30 47 86 133 244 376 525
n Y5 490 83 . 875 905
~ 3 5 0 22,5 100,2 2050 3341 452 s47 781 11 1593
W 55 2404
% $£1449.3  1450,3 1452,3 1454,3 1456, 1458 1459,3 1452.3 1466,3 1471.3
- 26 $E 1480
2 $% 1458
28 $01472,5
N 2 K 99
1 PREVIEW OF SEQUENCE OF STREAM HETWORK CALCULATIONS
N RUNOFF HYDROGRAPH AT 1
ROUTE HYBROGRARYH TO ?
END OF NETWORK
LEE RV VR RO R AR RS R 4L
~, FLOOD HYOROGSARH PACKAGE (HEC-1)
AN SAFETY VERSION JuLY 1978
LAST MODIFICATION 26 FEB 79
N BIREHETRRRRE KA KRRRKSARORKK
RUN  [ATEY 79712604,
<0 TIHEX 07,42,53,
A
~ .
HANKINS FOND DAM x4kt TRIBUTARY TO WEST BRANCH LACKAMAXEW RIVER
: HOUNT FLEASANT TWR,» WAYNE COUNTY» PA.
o NI & PA-00149  PA DER § 44-40
T ' : JOB SPECIFICATION
My o - Nl NHR  NMIN  IDAY IR ININ  METRC  IPLT  IPRT  NSTAW
Joo 0 15 0 0 0 0 0 -4 0
ot JOPER NWT  LROPT  TRACE
- . 5 0 0 0
- ~’ .
2. : KULTI-FLAN ANALYSES TO BE PERFORNED
‘.g NPLAN= { NRTI0= 9 LRT10= 1
B ATI0S= 1,00 .90 .80 .70 60 .50 40 .25




A ARG <o

POUNE TLEOGNT TNE Gy Ul Tt

NDY 4 FA-00149 FATER U £4 40

JOR SPECIFTCATEON
gt PER O fIN TDAY THR Wl EIRC IRY IFkE WA

100 0 i5 ) 0 ¢ 0 o 4 0
JOFER  ME LRI TRACE
0 0 0

RULTI-FLAN ARALYSES 10 BE PERFORNED
NFLAM= | NRTIO= 9 IRTIO= 1
RTIDS= 1,00 .90 .80 70 .80 W50 40 .25 .10

2082384} FARRREI KRN RAKREF K CORRLRHA LALERRSVSS

SUB-AREA RUNOFF COMPUTATION

INFLOW  HYDROGRAFH

ISTAG  ICOMP  IECON  ITAFE  JFLT  JFRT  INAKE ISTAGE  TAGTI

1 0 0 0 0 0 { 0

HYDROGRAFH DATA
IHYRG  TUMG  TAREA  SNAP TRSDA  TRSFC  RATID  ISNON  ISANE  LOCAL
1 1 1,81 0,00 1,50 Q.00 0.000 0 0 0

FRECIP DATA
FrE 5 fé r12 R4 fidg k7l R9¢é
06 20,10 1100 123,00 133,00 142,00 0,00 0.0
§ 4800

S
Ol
TRSPC COMPUTEDR BY THE I'ROGRAY 1

L0535 DPATA
LROFT  STRR  DLTRR  RTIOL  ERAIM  GTRRS  RTIOR  STRTL  CHSTL  ALSHA  RTINP
0 0,00 0,00 100 0,00 000 {0 1,00 VI ¢ B (NI

UNLT {YDROGRAFH DBATA
= 1,70 Cf= .45  Nia= §

RECESSION DATA
$TRT0=  -1,50  ORCSN= A0 RTIOR= 2,00

UNIT HYDROGRAFH 62 END-OF-FERIOL OR[INATESy LAG=  1.71 HOURSy CP= 443 VOL= {,(D

13, 47, 974 133, 203, PLRN 259, 2 239,

191, 175, 139, 144, 133, 121, 111, 101, oh
77, 70, 64, 8. 3% 19, 14, 40, 37

3. 28, 26, 23 24, it 18, 16, 15
12, 11, 10, ( 9 8 T be b4
5 4, 4, 4 3 3 T 8 2,
2. 2'

0 END-0F -FERIOD FLOW

ND.DA HR.MN FPERIOD RAIN EXCS LOSS  COHP @ MOLDA HRJHN PERICD  RAIN  EXCS

su 23.97 21,59
( 609.)¢ 548.)¢

0

210,
14, 4
3'34
13

g

]

-t

(035 COMP O

2,38 83714,
61430 2370,52)




EESERVOIR  ROIT
ISTAN JEOT LRI FTAE MY JRRE JNAAE ISIARE LAUTD
? i 0 0 0 0 { 0 D
RITIUG ata
BG5S CLOSS LA TRES  ISanT aper I |17
0,0 0,000 0,00 { n 0 n n
EGTUZORGIDL 0 ey T N AR CIFRY
1 0 0 0,000 0,000 0.000 452, -1
STAGE  1458,00  1458.50  1455,00 157,50  1460.00 161,00  1462.00  1444,00
1470,00 147050 1472.00 147250 .
FLOV 0,00 6400 17,00 30,00 47,00 B6.00 133,00 204,00
670400 823,00 875,00 905,00
CAPACITY= 0, 28, 100, 205, 334, 452, 547, W 1121,
2404,
ELEATION= 1409, 1450, 1452, {454, 1456, 1459, 1497, 1447, A4,
1480.
CREL  SPUID  COM  EXPW  ELEVL  COOL  CAREA  EXFL
145,000 0.0 00 00 00 0.0 0,0

FEAK QUTFLOW 15

FEAK DUTFLOW IS

FEAN QUTFLON IS

FEAK OUTFLOW IS

FEAK OUTFLOW IS

PEAK DUTFLOY IS

PEAK OUTFLOW IS

PEAK GUTFLOW IS

(ST OUIFLO“ IS

UL

838, AT TIME

734, AT THiE

435« AT TINE

539, AT TIHE

448, AT TINE

357, AT TINE

268, AT TIHE

148, AT TINE

43, AT TIMC

§6,50 HOURS

46,50 HOURS

46,50 HOURS

46,75 HOURS

46,75 HOURS

47,00 HOURS

47,25 HOURS

47,50 HOURS

48,75 HOURS

el

BEK DATA

TOFEL  CORD
14725 0.0

AR EENEARARS

EXFR  DAMMID
0.0 0.

Yridkekits

LISS IRV IEY S

1444.00

76,00

1593,

1478,

1468,

cne
ilde

0o

o
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FEAK FLOW AND STORAGE (END OF FERIUWY SUMMARY FOR HULTIFLE FLai-RATIO ECONGKIC CONTUTATICNS

FLOWS IN CHeIC FEET FER SECOND (CURIC METERS PER LECOMD)
AREA 11 SOUARE NILES (SQUARE KILOMETERD)
RATIOS AFPLIED TO FLOWS
OPERATION STATION AREA  PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 EKaTI0O 5 RATIC 6 RATI0O 7 RATIO & RATIO *
1,00 90 .80 70 160 90 40 23 e
HYDKOGRAFH AT 1 151 i Ji18, 2804, 2494, ' 2183, 1871, 155%, 1247, 775 2.
( 3,9 { BB.29C  79.48)(  70.431)( 61,800 209700 44,000 353230 22,070 8.83.
RCUTED T0 2 1,51 1 LRI 734, 635, 339, 448, RNER 248, 148, 47
1 ( 3.91) ( 25,700C 20,7000 17,9900 15.29¢ 12,700C  10.12)¢ 76004 A9 1,21,
3 . SUMHARY OF DM SAFETY ANALYSIS
! |
" PLAN 1 svenerensnranns INITIAL VALUE SFILLWAY CREST TOP O TIAM
ELEVATION 1458,00 1458, 00 1472.50
v STORAGE 452, 452, 1705,
3 QUTFLOW 0 0, 205,
RATIOD HAXIHUH KAXIHUM MAX MUK HAXTNUH DLEATION TIME OF TINE OF
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GEOLOGIC REPORT

g

4 Bedrock - Dam and Reservoir

Formation Name: Catskill Formation.

“Lithology: Dark grayish-red to reddish brown shale and siltstone
, interbedded with greenish-gray coarse grained sandstone. Grains of
sandstones are cemented primarily with clay, iron oxides and micas.
Very little carbonate present except in rare conglomeratic beds.

Structure

The dam is located on the eastern limb of the Lackawanana syncline.
The strike of the beds is about N-S and they dip gently to the
west. Air photo fracture traces trend: E-W, N30°W and N30°E. J

Overburden

No drilling or other data concerning the overburden at the dam site
are available. The area is within the limits of Pleistocene
glaciation and variable thicknesses of ground moraine and outwash
deposits can be expected. The clear expression of air photograph
fracture traces suggests that the ground moraine is thin on the

J hilltops here. The stream valleys all contain at least some out-

! wash sand and gravel.

Aquifer Characteristics

The Catskill Formation consists of essentially impermeable rocks.
Ground water movement is entirely on bedding planes and fractures.
The most permeable aquifers in the area are the sands-and gravels
in the stream valleys. In the smaller valleys, such as this one,
the sediments tend to be very lenticular and continuous zones of
high permeability are not common. ’

Discussion

This dam was built in the 1830's and no foundation information is
available. It is unlikely that the foundation was excavated to
fresh bedrock. More likely, it rests on till and outwash. Since
only small leakage is reported there probably are no very permeable
zones under the foundation.




Sources of Information

1. Manuscript "Geologic Map of the Forest City Quadrangle", open
file, Pa. Geological Survey, Harrisburg, Pa.

2. Air Photographs. Scale 1:24,000, dated 1969.
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