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PREFACE

This report is prepared under guidance cojntained in the Recoin-

mended Guidelines for Safety Inspection of Dams for Phase II
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 analyses involving topographic mapping, subsurface investi-
gationE, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investi- i
gation 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 in-
spection team.

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

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established
guidelines, the Spillway Design Flood is based on the estimated
Probable Maximum Flood (greatest reasonably pc'ssible storm run-
off) for the region, or fractions thereo~f. The Spillway Design
Flood provides a mea.sure of relative spillway capacity and serves
as an aid in determining the need Eor more detailed hydrologic
and hydraulic studies, considering the size of the dam, its
general condition, and the downstream damage potential.

Breach analyses are performed, when necessary, to provide
data to assess the potential for downstream damage and. possible V
loss of life. The results are based on specific theoretical
scenarios peculiar to the analysis of a particular dam and are
not applicable to other related studies such as tnose conducted
under the Federal Flood Insurance Program. (lp ri -i
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Lake Florence Dam: NDI I.D. No. PA-01092

Owner: C. B. Treat

State Located: Pennsylvania (PennDER I.D. No. 64-207)

County Located: Wayne

Stream: Red Shale Brook

Inspection Date: 20 May 1981

Inspection Team: GAI Consultants, Inc.
570 Beatty Road

S..Monroeville, Pennsylvania 15146

Based on a visual inspection, operational history, and hydrologic/
hydraulic analysis, the dam is considered to be in fair condition.

The size classification of the facility is small and the hazard
classification is considered to be significant. in accordance with
the recommended guidelines, the Spillway Design Flood (SDF) for the
facility ranges between the 100-year frequency flood and the 1/2
PMF (Probable Maximum Flood). Since the facility is classified near
the lower bounds of the small category, the SDF is considered tQ be
the 100-year frequency flood. Results of the hydrologic and hjdrau-
lic analysis indicate the facility is not capable of passing the
inflow resulting from a 100-year frequency flood without over-
topping thie embankment. Consequently, the spillway system at Lake
Florence Dam ie considered to be inadequate..

It is recommended that the owner immediately:l

a. Develop a formal emergency warning system to minimize the
potential for loss of life and economic damage downstream of the
facility in the event of a dam failure. The system should include
provisions for around-the-clock surveillance of the facility during

4 periods of unusually heavy precipitation.

b. Retain the services of a registered professional engineer
experienced in the hydrology and hydraulics of dams to make recom-
mendations for remedial measures to provide adequate spillway
capacity.

c. Provide a means or develop a plan for draining the reser-
voir in the event that emergency conditions develop at the dam.
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Lake Florence Dam: NDI I.D. No. PA-01092

d. Remove all trees, debris and excess vegetation from the
downstream embankment face and beyond the downstream embankment
toe for a'distance of about 100 feet.

e. Clear excess vegetation from the discharge channels of
both the left and right spillways and provide adequate erosion
protection along the channel sidewalls.

f. Provide additional rock riprap where necessary along
the upstream embankment face to protect against further erosion.

g. Continue to observe, in all future inspections, the
ponding and swampy conditions along the downstream embankment toe,
noting the development of any measurable seepage or changes in
the general overall condition of the area.

h. Develop formal manuals of operation and maintenance to
ensure the proper future care of the facility.

GAI Consultants, Inc. pproved by:

Brnard Miha-in>.E. ames W. Peck
Colonel, Corps of Engineers

.Sommander and District Lngineer
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BERNARD M. MIHALCIN

20371-f
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PHASE I INSPECTION REPORT
NATIONAL. DAM INSPECTION PROGRAM

LAKE FLORENCE DAM
NDI NO. PA-01092, PENNDER NO. 64-207

SECTION 1

GENERAL INFORMATION

1.0 Authority.

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

1.1 Purpose.

The purpose is to determine if the dam constitutes a hazard
to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Lake Florence Dam is a 21-foot
high earth embankment approximately 268 feet long, including
spillways. The facility is constructed with a small, uncontrolled,
rectangular shaped, concrete spillway at each abutment. The
total combined crest length of the two spillways is only 24 feet.
The facility was constructed without any means for drawing down
the reservoir.

b. Location. Lake Florence Dam is located on Red Shale
Brook in Paupack Township, Wayne County, Pennsylvania. The facility
is situated off Pennsylvania Route 590, less than three miles
southwest of Hawley, Pennsylvania, and immediately downstream of
Unger Lake. The dam, reservoir and watershed are contained
within the Hawley, Pennsylvania, 7.5 minute U.S.G.S. topographic
quadrangle (see Figure 1, Appendix E). The coordinates of the
dam are N 41028.1 and W 75013.9' i.

c. Size Classification. Small (21 feet high, 70 acre-feet
storage capacity at top of dam).

d. Hazard Classification. 3ignificant (see Section 3.l.e).

e. Ownership. C. B. Treat
Lakeville, Pennsylvania 18438

f. Purpose. Recreation.
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g. Historical Data. Information obtained during the inspec-
tion interv--ew revealed that Lake Florence Dam was originally
constructed in 1947-48 by the present owner, Charles B. Treat. The
facility was completed several months after the completion of the
upstream Unger Dam. Apparently, Lake Florence Dam was never for-
mally designed. In 1954, heavy rains resulted in the overtopping
and failure of Unger Dam and, subsequently, the failure of Lake
Florence Dam. Reportedly, no 1Los0 of life or significant down-
stream damage was incurred as a result of those events. The facil-
ity was reconstructed shortly thereafter and provided with addi-
tional spillway capacity.

No information is available from PennDER relative to the
history of this facility.

1.3 Pertinent Data.

a. Drainage Area (square miles). 0.52

b. Discharge at Dam Site.

Discharge Capacity of Outlet Conduit - No outlet.

Discharge Capacity of Spillway at Maximum Pool • 97 cfs (see
Appendix D, Sheet 6).

c. Elevations (feet above mean sea level). The following
elevations were obtained from field measurements based on the
elevation of normal pool at the upstream Unger Dam at 1292.0 feet,
as indicated on the U.S.G.S. 7.5 minute topographic quadrangle
Hawley, Pennsylvania (see Appendix D, Sheet 1 and Appendix E,
Figure 1).

Top of Dam 1285.4 (field).
Maximum Design Pool Not known.
Maximum Pool of Record Not known.
Normal Pool 1284.0 (field).
Left Spillway Crest 1284.0 (field; top of

flashboard).
Right Spillway Crest 1284.0 (field; top of

flashboard).
Upstream Inlet Invert N/A.
Downstream Inlet Invert N/A.
Downistream Embankment Toe 1264.5

SStreambed at Dam Centerline Not known.

d. Reservoir Length (feet).

Top of Dam 1100
Normal Pool 1100
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e. Storage (acre-feot).
Top of Dam 70

Normal Pool 57

f. Reservoir Surface (acres).

Top of Dam 10
Normal Pool 9

g. Dam.

Type Earth.

Length 244 feet (excluding
spillways).

Height 21 feet (field measured;
embankment crest to down-
streanm embankment toe).

Top Width 13 Zeet.

Upstream Slope 2H:lV

Downstream Slope l.5H:lV

Zoning Not known

Impervious Core Not known.

Cutoff Not known.

Grout Curtain Not known.

A h. Diversion Canal and
Regulating Tunnels. None.

i. Right Spillway.

Type Uncontrolled, rectangular
shaped, concrete channel
located at the right
abutment. No reqmlating
weir.

Crest Elevation 1284.0 feet kfield; top
of flashboard).

Crest Length 16 feet (total).
15 feet (effective).
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j. Left Spillway.

Type Uncontrolled, rectangular
shaped, concrete channel
located at the left abut-
ment. No regulating weir.

Crest Elevation 1284.0 feet (field; top
of flashboard).

Crest Length 8 feet.

k. Outlet Conduit. None.

i
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SECTION 2

ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No design reports,
calculations, miscellaneous design data, correspondence, state
inspection reports, design or construction drawings are available
from either the owner or PennDER.

b. Design Features.

1. Embankment. Based strictly on visual observations
and field measurements, general statements can be made regarding
the embankment design. The dam is a 21-foot high, 268-foot long
earth embankment, including spillways. Apparently, the structure
was never formally designed. It has a 13-foot wide crest which is
covered with crushed stone and used as an access road. The vp-stream and downstream embankment slopes are set at 2H:lV and I.SH:IV,
respectively. A partial layer of sandstone riprap is provided along
the upstream embankment face while the downstream embankment face
is randomly strewn with large boulders. No information is avail-
able relative to the internal or foundation design of this struc-
ture.

2. Appurtenant Structures.

a. Spillways. The spillways, located adjacent the
left and right abutments, are uncontrolled, rectangular shaped,
concrete channels with no regulating weirs. The right spillway has
an effective crest length of 15 feet whereas the left spillway
crest length is 8 feet. Both spillways are spanned by wood plank
bridges and were equipped, on the day of the inspection, with small
wooden flashboards located at their channel entrances.

b. Outlet Conduit. The facility was constructed
without an outlet conduit or effective means for drawing down the
reservoir.

2.2 Construction Records.

No formal records or detailed information are available rela-
tive to the c•i.,truction of the facility.

2.3 Operational Records.

No records of the day-to-day operation of the facility areavailable.

•TU
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2.4 Other Investigations.

There are no available records concerning formal studies or
investigations of Lake Florence Dam.

2.5 Evaluation.

There is no formal information available relative to the
design and construction of this facility. The structure, based
solely on external appearances, generally conforms in dimension to
the standards established through. modern engineering practice, with
the possible exception of the steep downstream embankment slope set
at l.5H:lV. Although the structure appears presently stable,
without specific knowledge of the properties of the materials

I utilized or c~onstruction techniques applied, any- assessment of the
integrity of the structure, particularly at high pools or during
overtopping, is highly speculative.
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SECTION 3

VISUAL INSPECTION

3.1 Observations.

a. General The general appearance of the facility suggests
the dam an rtappurtenances are in fair condition.

b. Embankment. Observations made during the visual inspec-
tion indicate the embankment is in fair condition. The downstream
embankment face is heavily overgrown with trees (6 tc 18 inches in
diameter) and brush and cannot be viewed in its entirety from a
single vantage point (see Photographs 1, 2, 5 and 6). Various
debris is scattered along the entire downstream embankment face,
much of it within 50 feet of the left spillway (see Photographs 6
and 8). Minor erosion is evident along portions of the upstream
embankment face that lack adequate riprap protection (see Photo-
graph 3). Erosion is also evident along the downstream embankment
toe adjacent to each spillway channel (see Photographs 10 and 12).
No evidence of seepage through the downstream embankment face was
observed; however,, the general area downstream of the toe is
swampy. Two standing water ponds were observed in this area. The
larger pond, nearer the right abutment, is apparently fed by dis-
charge from the right spillway and may or may not contain any
seepage (see Photograph 7). The smaller pond, nearer the left
abutment, is more likely to represent accumulated seepage; however,
neither pond is considered significant at present.

C. Appurtenant Structures.

in7 197.n Right Spillway. The right spillway was reconstruc-
ted i197adis presently in good condition. No evidence of
significant concrete deterioration was observed (see Photograph 9).
The discharge channel beyond the concrete section is cluttered and
overgrown. Rock is strewn throughout the channel; however, the
sidewalls are inadequately protected as evidenced by erosion.
Erosion observed along the left sidewall is of special concern as
that portion of the left sidewall abuts the downstream embankment
toe (see Photograph 10).

2. Left Spillway. The left spillway is presently in
good condition. No evidence of significant concrete deterioration '
was observed. The concrete section of the channel is cluttered
with small debris (see Photograph 11). As with the right spillway,
the discharge channel beyond the concrete section is overgrown and
eroded (see Photograph 12).
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d. Reservoir Area. The general area surrounding the reser-
voir is comprised of 7steep and heavily forested slopes. Several
summer cabins are located around the perimeter of the reservoir;
however, the watershed is characterized as primarily undeveloped.
No signs of slope distress were observed.

Contained within the Lake Florence Darn watershed arnd
located immediately upstream Is Unger Dam (Phase I Inspectior..
Report, National Dam Inspection Program, NDI I.D. No. PA-01090,K prepared by GAI Consultants, Inc., dated September 1981). Unger
Dam is a nine foot high earth embankment about 260 feet long,
including spillway. The spil~lway is an uncontrolled, rectangular
shaped, concrete and masonry chute channel with an approximate
maximum discharge capacity of 80 cfs.

e. Downstream Channel. Discharges from Lake Florence Dam
flow through a narrow, steep and heavily forested valley that is

presently uninhabited. A small water supply reservoir servicing
the community of Hawley, Pennsylvania, is located about 6,000 feet
downstream of the dam. Approximately 8,300 feet below the dam,
there stands the remnants of a small ski lodge and resort which was
apparently destroyed by fire within the last several years. Due to
the presence of the downstream water supply reservoir, the possi-
bility exists for appreciable economic loss due to embankment
failure. As a result, the hazard classification for Lake Florence
Dam is considered to be significar~t.

3.2 Evaluation.

The overall appearance of the facility suggests it to be in
fair condition. Remedial measures are necessary to; 1) remove

.j debris and overgrowth from the downstream embankment face and
spillway discharge channels; and 2) provide additional rock erosion
protection along the sidewalls of the spillway discharge channels
and upstream embankment face.
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Normal Opeiating Procedure.

Lake Florence Darn is essentially a self-regulating facility.
That is, excess inflows are automatically discharged through the
uncontrolled spillways. The facility has no outlet conduit or
operable mechanisms associated with it. No formal operations
manual is available.

4.2 Maintenance of Dam.

The condition of the facility, as observed by the inspection
team, is indicative of a general lack of adequate maintenance.
Reportedly, maintenance is currently performed by the owner on an
unscheduled basis. No formal maintenance manual is available.

4.3 Maintenance of Operatinc[ Facilities.

No operable mechanisms are associated with this facility.

4.4 Warning System.

No formal warning system is presently in effect.

4.5 Evaluation.

The general appearance of the facility suggests a general lack
of adequate maintenance. No formal operations or maintenance
manuals are available for the facility, but, are recommended to
ensure proper future care of the facility. Included in these man-
uals should be a formal plan to effect drawdown along with a formal
emergency warning system that provides for around-the-clock surveil-
lance of the facility during periods of unusually heavy precipi-

tation
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*, SECTION 5

HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports, calculations, or miscellaneous
design data are available for the facility.

5.2 Experience Data.

Records of reservoir levels and/or spillway system discharges
are not available.

5.3 Visual Observations.

On the date of the inspection, no conditions were observed
that would indicate the spillway system could not function satis-
factorily during a flood event, within the limits of its design
capacity.

5.4 Method of Analysis.

The facility has been analyzed in accordance with e pro-
cedures and guidelines established by the U.S. Army, Corps of
Engineers, Baltimore District, for Phase I hydrologic and hydraulic
evaluations.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with proce-
dures and guidelines contained in the Ndtional Guidelines for
Safety Inspection of Dams for Phase I Investigations, the Spillway
Design Flood (SDF) for Lake Florence Dam ranges between the 100-year
frequency flood and the 1/2 PMF (Probable Maximum Flood). This
classification is based on the relative size of the dam (small),
and the potential hazard of dam failure to downstream developments
(significant). Since the facility is classified near the lower
bounds of the small category, the SDF is considered to be the
100-year frequency flood.

b. Results of Analysis. Lake Florence Dam was evaluated in
order to determine if it could accommodate the 100-year frequency
flood without overtopping of its embankment. The 100-year flood
peak inflow was determined according to methods provided in the
Pennsylvania Department of Environmental Resources, Water ResourcesBulletin No. 13, "Floods in Pennsylvania" (see Appendix D, Sheet 3).



:•, ~11 :

The peak inflow under this 100-year event was determined to be
about 350 cfs, while the total maximum spillway capacity was found
to be approximately 97 cfs. Therefore, it can be concluded that
the embankment would be overtopped under the 100-year flood event,
based on the assumption of little or no attenuation of the peak
flcw into the reservoir (Note: no hydrograph routing was performed
in this analysis; see Appendix D, Sheets 8 and 9).

5.6 Spillway Adequacy.

As presented previously, Lake Florence Dam cannot accommodate
the 100-year frequency flood (the SDF) without overtopping of its
embankment. However, since its hazard category is considered to be
significant, no breaching analysis was performed, in accordance
with Corps directive ETL-1l0-2-234. Thus, as Lake Florence Dam
cannot accommodate its SDF, its spillway is considered to be inade-
quate.

it

L
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SECTION 6

EVALUAT ION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. The structural condition of the embankment
is considered ufair The downstream embankment slope at l.5H:lV is
unusually steep for this type of construction, but nevertheless,
appears stable in its present condition. The other deficiencies
encountered can essentially be attributed to a lack of understand-
ing of the proper needs and means for maintaining an earth embank-
ment. The overgrowth observed along the downstream embankment face
is considered to be a significant deficiency requiring irnmedia-;ej
remedial attention. The root systems of large trees may offer a
course for possible piping through the embankment.' Furthermore,
the existence of trees on the slope which may uproot and topple is
a potential threat to the overall stability of the slope. Excess
vegetation and debris obscure clear view of the downstream face,
which may become critical in the event of an embankment emergency.
The minor erosion observed along the upstream embankment face
results from inadequate riprap protection, but, is not considered
significant at present. The ponding and swampy conditions observed
immediately beyond the downstream embankment toe are also not
considered significant at this time; however, they should continue
to be observed and noted in all future inspections.

b. Appurtenant Structures.4

right 1 Rlw ish consideregoo. Noe s eficiealcndities wer nthed
r~~1 ight splwyi osidered. Thed stocurflconditioerenofthed

concerning the concrete portion of the channel. Erosion noted
along the discharge channel is considered significant in the area
where the left channel sidewal abuts the downstream embankment
toe. Continued erosion, over an extended period, could result in
embankment instability and eventual failure of the structure.

2. Left Spillwa~'y. The structural condition of the left-
spillway is con~sidered good. The condition of the left spillway is
similar to that of the right spillway; however, erosion noted along
the channel sidewalls of the left spillway is of less concern, as -
the sidewalls do not directly abut the downstream embankment toe.A
Continued deterioration, nevertheless, could eventually encroachA
upon the toe. Consequently, the channel should be adequately
protected.

3. Outlet Conduit. The facility currently has no
operable means or plan for draining the reservoir. The ability to
lower the reservoir and reduce the hydraulic head behind the embank-
ment can significantly reduce the risk of sudden embankmen't failure
due to seepage and/or piping.
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6.2 Design and Construction Techniques.

No inforuitation-is available that details the methods of design
and/or construction of the facility.

6.3 Past Performance.

No records relative to the performance history of the facility
are available. Information obtained during the inspection inter-
view revealed that the present facility was constructed subsequent
to the overtopping and breaching of the original structure in 1954.
The present facility, reportedly, has never been overtopped.

6.4 Seismic Stability.

The dam is located in seismic Zone No. 1 and may be subject to
minor earthquake induced dynamic forces. Although the downs tream
slope is unusually steep at l.5B:1V, the embankment appears suf-
ficiently stable in its present configuration. Thus, it is be-
lieved that the facility, as constructed, can withstand the ex-
pected dynamic forces; however, no calculations and/or investiga-
tions were performed to confirm this opinion.
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SECTION 7

ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

:II
7.1 Dam Assessment.

a. Safety. The results of this investigation indicate the
facility is in fair condition.

The size classification of the facility is small and the
hazard classification is considered to be significant. In accor-
dance with the recommended guidelines, the Spillway Design Flood
(SDF) for the facility ranges between the 100-year frequency flood' 1
and the 1/2 PMF (Probable Maximum Flood). Since the facility is
classified near the lower bounds of the small category, the SDF is
considered to be the 100-year frequency flood. Results of the
hydrologic and hydraulic analysis indicate the facility is not
capable of passing the inflow resulting from a 100-year frequency
flood without overtopping the embankment. Consequently, the spill-
way system at Lake Florence Dam is considered to be inadequate.

b. Ade cy of Information. The available data are con-
sidered sufficient to make a reasonable Phase I assessment of the
facility.

c. Urgency. The recommendations listed below should be
implemented iimmiediately.

d. Necessity for Additional Investigations. No additional
investigations are deemed necessary at this time.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner immediately:
I

a. Develop a formal emergency warning system to minimize the
potential for loss of life and economic damage downstream of the
facility in the event of a dam failure. The system should include
provisions for around-the-clock surveillance of the facility during
periods of unusually heavy precipitation.

b. Retain the services of a registered professional engineer
experienced in the hydrology and hydraulics of dams to make recom-
mendations for remedial measures to provide adequate spillway
capacity.

c. Provide a means or develop a plan for draining the reser-
voir in the event that emergency conditions develop at the dam.

d. Remove all trees, debris and excess vegetation from the
downstream embankment face and beyond the downstream embankment toe
S:for a distance of about 100 feet.



e. Clear excess vegetation from the discharge channels of
both the left and right spillways and provide adequate erosion
pz .tection along the channel sidewalls.

f. Provide additional rock riprap where necessary along the
upstream embankment face to protect against further erosion.

9. Continue to observe, in il future inspections, the
ponding and s'. ampy conditions along the downstream embankment toe,
noting the development of any measurable seepage or changes in the
general overall condition of the area.

h. Develop formal manuals of operation and maintenance to
ensure the proper future care of the facility.

(A

II

4V!_ _ _ _ _ _
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APPE1�1DIX A

VISUAL INSPECTION CHECKLIST AND FIELD SKETCHES
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GAI CONSULTANTS, INC.

CHECK LIST N01 ID # PA-01092
HYDROLOGIC AND HYDRAULIC PENNDER ID # 6.4-207

ENGINEERING DATA

SIZEOF DRAINAGE AREA: 0.52 sauare mile.

ELEVATION TOP NORMAL POOL 1284.0 STORAGE CAPACITY: 57 acre-feet.

ELEVATION TOP FLOOD CONTROL POOL " STORAGE CAPACITY:

ELEVATION MAXIMUM DESIGN POOL: - STORAGE CAPACITY:

ELEVATION TOP DAM: 4 , STORAGE CAPACITY: 70 acre-feet.

SPILLWAY DATA

CREST ELEVATION: 1284.0 feet (same for both spillways).

TYPE: Uncontrolled, rectangular shaped, concrete channels.

CREST LENGTH: 15 feet (right spillway); 8 feet (left spillway).

CHANNEL LENGTH: __1_

SOne at each abutment.SPILLOVER LOCATION:

NUMBER AND TYPE OF GATES: Uncontrolled.

OUTLET WORKS
STYPE: None.•-YPE:

LOCATION: -

ENTRANCE INVERTS. -

EXIT INVERTS. -

EMERGENCY DRAWDOWN FACIUTIES: None. .

HYDROMETEOROLOGICAL GAGES
STYPE.. None.

LOCATION:- .,

RECORDS: ,

MAXIMUM NON-DAMAGING DISCHARGE: Not known. PAGE, 5 OF 5" i
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Geology

Lake Florence Dam is located in the glaciated Low Plateaus
section of the Appalachian Plateaus physiographic province of
northeastern Pennsylvania. In this area, the Appalachian Plateaus
province is characterized topographically by flat-topped, hummocky
hills formed as a result of glaciation and subsequent stream dis-
section of nearly flat-lying strata. The Devonian age sedimentary
rock strata in Wayne County regionally strike N35 0 E and dip gently
to the northwest. The Delaware River is the major drainage basin
in the area. Major tributary streams intersect the Delaware River
at right angles; whereas, smaller streams display a slightly more
random tributary pattern. Both major and minor tributary stream
systems are joint controlled and exhibit modified rectangular and
trellis-type drainage patterns.

Structurally, the area containing the dam site lies on the
- south flank of a broad, asymmetrical synclinorium that plunges to

the southwest. Superimposed on this broad structural basin are
numerous anticlinal and synclinal folds characterized by planar
limbs and narrow hinges. Due to prior glaciation, low relief and
surficial soil cover, fold axes are difficult to trace.

The sedimentary rock sequences in the vicinity of the dam and
reservoir are probably of Upper Devonian age (see Geology Map).
The sedimentological changes observed in the Catskill Formation
*Upper Devonian Age) indicate that the rate of sedimentation ex-
ceeded the rate of basin subsidence resulting in a facies change
from marine to non-marine strata.

Approximately half of Wayne County, including the dam site, is
covered by a blanket of Wisconsin age (most recent) glacial drift
which, based on the degree of weathering, was probably deposited
during the Woodfordian stage. Valley bottoms are typically covered
by recent alluvium and Woodfordian outwash of variable thickness,
but typically less than 10 feet. These deposits are characteris-tically unconsolidated stratified sand and gravel, usually with
more gravel than sand and some small boulders. The direction of
the Wisconsin ice advance was from the northeast over the Catskill
Mountains and from the north over the Appalachian Plateau. The
terminal moraine resulting from the southern most advance of the
Wisconsin ice sheet in this area is located in the southern portion
of Monroe County which partially borders Wayne County to the South.
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