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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams for Phase I Investiga~
tions. 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 1nspect$ons Detailed 1nvest1gatlon and analyses involving
topographic mapplng, subsurface investigations, testing, and de-~
tailed computational evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended to identify

any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the 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 conditions be

prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic ;
and hydraulic analyses. In accordance with the established guide- E
lines, the Spillway Design Flood is based on the estimated Probable _
Maximum Flood (greatest reasonably possible storm runoff) for the
region, or fractions thereof. The Spillway Design Flood provides a
measure of relative spillway capacity and serves as an aid in
determining the need for morz 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 pctential for downstream damage and possible 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 those conducted under the Federal

Flood Insurance Program. Accession Fop
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, PHASE I INSPECTION REPORT
f ' NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

- Lake Greeley Dam: NDI I. D. No. PA~00752

| Qwner: Lohikan Camps

| State Located: Pennsylvania (FennDER I. I'. No. 52-20)
§ ; County Located: Pike

? Stream: Taylortown Creek

g Inspection Date: 21 May 1981

g Inspection Team: GAI Consultants, Inc.

570 Beatty Road
Monroeville, Pennsylvania 15146

P
b

: Based on a visuel inspection, operational history, and hydrologic
E and hydraulic analysis, the dam is considered to be in fair condi-

tion.

' 'The size classification of the facility is small and its hazard
classification is considered to be high. 1In accordance with the
recommended guidelines, the Spillway Design Flood (SDF) for the
facility ranges between the 1/2 PMF (Probable Maximum Flood) and
the PMF. Since the facility is classified near the upper bounds of
the small category with regard to available storage capacity, the
SDF 1is considered to be the PMF. Results of the hydrologic and
hydraulic analysis indicate that under existing conditions the
facility will pass and/or store only about 17 percent of the PMF
prior to embankment overtopping at the low area adjacent the left
abutment. If the low area were regraded to the design top of dam,
the spillway system would then pass about 28 percent of the PMF i
prior to embankment overtopping. Under existing conditions, spill-
way discharges are controlled by the existewnce of a township-owned ,
roadway embankment and culvert that is situated about 100 feet i
downstream of the spillway weir.{-Breach analyses indicate that i
failure of Lake Greeley Dam under less than 1/2 PMF conditions |
would probably not lead to increased damage or potential for loss i
of life downstream, due to the presence of the roadway embankment. 5
Thus, based on the screening criteria provided in the reccmmended i
guidelines, the spillway is considered to be inadequate, but not
seriously inadequate. It is noted that if the downstream roadway
and culvert were not present, Lake Greeley Dam would still not be

;’ capable of passing the 1/2 PMF event without overtopping, and the
potential failure of the dam due to overtopping could in this case
lead to increased property damage and possibly loss of life in the !
downstream regions (see Section 5.5.b).
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Lake Greeley Dam: NDI I.D. No. PA-00752
It is recommended that the owner immediately:

a. Develop a formal emergency warning system to notify
downstream residents should hazardous embankment conditions de-
velop. Included should be provisions for around-the-clock surveil-
lance of the facility during periods of unusually heavy precipita-

tion.

b.. Regrade the embankment crest to the top of spillway
sidewalls at elevation 1160.0 feet, infilling any low areas and ex-
tending the left embankment end upstream until the crest meets its
correspending natural ground contour.

C. Clear all excess vegetation from the embankment crest and
slopes on a regular routine basis in order to maintain an unob-
structed view of the facility. This operation should include the
removal of the small pine trees that were recently planted along
the left embsnkment crest, in order to eliminate the possibility of

potentially destructive root growth.

d. Repair the cracking and deterioration observed along both
spillway sidewalls. 1In addition, remove the overgrowth from the
discharge channel between the spillway weir and downstream roadway

embankment.

e. Provide additional rock slope protection to the unpro-
tected areas observed along the upstream face of the left embank-

ment section.

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

GAI Consultants, Inc. ApprotzgiE}:

Bernard M. MiHé&cihK~P.E. ames W. Peck
olonel, Corps of Engineers

ommander and District Engineer

[
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
LAKE GREELEY DAM
NDI NO. PA-00752, PENNDER No. 52-20

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.

i = T L e s ey eris ey e
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1.1 Purpose. h

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

; 1.2 Description of Project.

a. Dam and Appurtenances. Lake Greeley Dam is a 1l0-foot
high earth embankment approximately 308 feet long, including spill-
way. The facility is constructed with an uncontrolled, rectangular
shaped, concrete spillway with an ogee-type weir located near the
- . center of the embankment. The length of the spillway crest is 103
; ' feet. Drawdown is provided by a 6-inch diameter cast iron pipe at
' the base of the spillway, situated about 31 feet vight of the left
sidewall, and by a stop log gate opening cut through the spillway
ogee itself, situated about 61 feet right of the ieft sidewall.
Flows through the conduit are manually controlled at its discharge
end by a 6-inch diameter gate valve.

i b. Location. Lake Greeley Dam is located across Taylortown
Creek in Lackawaxen Township, Pike County, Pennsylvania. The
facility is situated about l-mile northwest of the junction of

U. S. Route 6 and Pennsylvania Route 434 and about 2 miles south-
west of the community of Greeley, Pennsylvania. The dam, reservoir
and watershed are contained within the Rowland, Pennsylvania, 7.5
minute U.S.G.S. topographic quadrangle (see Figure 1, Appendix E).
The coordinates of the dam are N41°24.9' and W75°1.1'.

c. Size Classification. Small (10 feet high, 878 acre-feet
storage capacity at top of dam elevation 1160.0 feet).

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

R S e s T LR
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e, Ownership. Lohikan Camps
Camp Greeley
P. 0. Box 234
Kenilworth, New Jersey 07033
Attn: Mark Buynak

£. Purpose. Recreation.

g. Historical Data. PennDER files contain historical data
pertaining to Lake Greeley Dam dating back to 1916. At that time
the dam was owned hy Lafayette McKean, who operated it as a water
supply for his saw mill facility. The dam consisted of a stone and
earthfill structure, 10 feet in height and about 200 feet in length.
The crest was about 12 feet wide and served as a public highway.
From 1916 through 1930 numerous complaints are on record pertaining
to the safety and operation of the dam.

In 1931 ownership of the dam was transferred to a Carl A.
Hummel, who retained ownership until his death in 1958. During
this period several attempts were made to coordinate maintenance
and necessary repairs to the dam and public highway. Eventually in
1956, as no cooperative agreement could be reached between the dam
owner and township officials, the dam and township roads were
separated. Corresponderce indicates that the township first re-
placed the crest roadway with a new embankment and concrete arch
culvert situated immediately downstream of the dam. Shortly there-
after, the dam was totally reconstructed into its present form.

After the death of Mr. ﬁummel, the facility was owned by an
Andrew B. Ulichney until 1968 when it became the property of
Lohikan Camps (Michael F. Buynak, Partaer).

1.3 Pertinent Data.

a. Drainage Area (square miles). 7.3

b. Discharge at Dam Site.

Discharge Capacity of Qutlet Conduit = Discharge curves
are not available.

Discharge Capacity of Spillway at Base of Embankment
Break (elevation 1157.9 feet) & 1730 cfs (see Appendix D, Sheet 22).

Discharge Capacity of Spillway at Maximum Pool (ele-
vation 1160.0 feet) = 2,940 cfs (see Appendix D, Sheet 23).

c. Elevations (feet above mean sea level). The following
elevations were obtained from avalilable drawings and through field
measurements based on the elevation of normal pool at 1155.0 feet

as indicated in Figure 1, Appendix E.
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Top of Dam
Top of Spillway Sidewalls

Top of Dam at Embankment Break

Base of Embankment Break
Maximum Design Pool
Maximum Pool of Record
Normal Pool

Spillway Crest
Upstream Inlet Invert
Downstream Outlet Invert

Streambed at Downstream Toe

of Spillway Weir

Reservoir Length (feet).

Top of Dam
Base of Embankment Break
Normal Pool

Storage (acre-feet).

Top of Dam
Base of Embankment Break
Normal Pool

Reservoir Surface (areas).

Top of Dam

Base of Embankment Break
Normal Pool

Dam.

Type

Lengti

Height

Top Width

Upstream Slope

1160.0 (design).
1160.0 (field).
1160.6 (field; see
Section 2.1.b.1 for
explanation).
1157.9 (field).

Not known.

Not known.

1155.0 (assumed da-~
tum).

1155.0

Not known.

1149.8 (design).
1150.1 (field).

1150 {(estimate).

6350
6000
5550

878
574
290

165
126
72

Earth.

205 feet (excluding
spillway).

10 feet (field meas-
ured; top of spillway
sidewalls to down~
stream outlet invert.
Embankment break not
considered).

8 feet.
2H:1V (design).

varies; 2H:1V to
1.5H:1V (field).
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Downstream Slope 2H:1V (design).
2.5H:1V (field). .

Zoning None indicated.
Impervious Core None indicated.
Cutoff None indicated.

E ~ Grout Curtain None indicated.

E h. Diversion Cenal and

| Requlating Tunnels. None.

s : i. Spillway.

T Type Uncontrolled, rectang-

ular shaped, concrete
channel with an ogee
type weir located near
the center of the

Bt A L1 ol i A L

embankment.
g Crest Elevation 1155.0
1 Crest Length 103 feet. i
j.  Outlet Conduit.
; Type Six inch diameter cast

iron pipe located at »
the downstream base of A
the spillway weir .
-about 31 feet right of
the left sidewall.

Length Not known.

Closure and :
Regulating Facilities Six inzh diameter gate i
vralve located at the
discharge end of the
conduit. ]

Access Control mechanism is
manually operated at i
the base of the spill- i
way weir; however, it
is accessible only !
during periods of low
or no spillway dis-
charge.
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SECTION 2
ENGINEERING DATA

+

2.1 Design.

: a. Design Data Availability and Sources. No formal design

' reports or calculations are ava11§SIe concerning any aspect of this
facility. PennDER files contain a set of two design drawings,
dated April 1956, by Michael A Policelli, registered engineer, from
Roseto, Pennsylvania. These drawings have been included in Appen=-
dix E of this report (see Figures 3 and 4). Also included in the
files are extensive correspondence and memoranda dating back to
1914, along with about 65 dated photographs. A construction permit
application report, issued by cthe state and dated 1957, is avail-
able and contains a brief description of some of the various design

F aspects of the present facility.

? . ' b. Design Features.

1. Embankment. Design features of the embankment are
presented in Figures 3 and 4. As indicated, the present structure
i was built directly atop an existing dike. The structure was de-

- signed with 2H:1V upstream and downstream slopes and an 8-foot wide
crest. Field measurements indicate slight variations from the
design to the as-built structure (see Section 1.3.g). The upstream
embankmen: face was to be covered by a 12-inch layer of riprap
whil2 the downstream embankment face and crest were to be seeded.

PennDER files reveal years of non-cooperation between the
various owners of Lake Greeley Dam and the supervisors of Lackawaxen
Township who maintain the public road presently located immediately
downstream of the dam. Prior to construction of the present facil-
ity, the road ran across the embankment crest from abutment to
abutment, spanning the spillway via a small wooden bridge. Respon-
sibility for various maintenance deficiencies cited by state in-
spectors was a matter of continuous disagreement between the two
parties. Finally, between 1956 and 1958, both the township and dam
owner reconstructed their facilities independent of each other. As
indicated in the "General Plan" depicted in Figure 3, the left end ;
of the embankment was to form a portion of the road; however. dGue )
to a lack of communication and/or cooperation, the township com-
pleted the road prior to completion of the dam, leaving it solely
up to the dam owner as to what action to take in regards to the J
left end of this embankment. The result was the curved embankment :
section shown in Photographs 1 and 2. Compounding these problems, :
the dam owne: prematurely ceased construction, leaving the left end :
of the embankment sr-ort of the natural contour to which it should
connect. The resul. is the abrupt termination ("break") of the
embankment shown in Photograph 3. The condition provides an ob~ i
vious low area that effectively reduces spillway capacity by re-
ducing available freeboard by approximately 2 feet.
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The available construction permit application report, dated
1957 and specificatiuns, dated 1956, indicate the dam is construct-
ed with a clay filled cutoff trench, although no such trench is
shown in the figures. Furthermore, the report states that the
material would be placed in 6-inch layers and compacted by a sheeps-
foot roller.

2. Appurtenant Structures.

a) Spillway. Design features of the spillway are
! presented in Figures 3 and 4. As indicated, the spillway is an un-
: controlled, rectanguliar shaped, concrete channel with a concrete-
gravity, ogee-type weir. The design crest length is 104 feet,

‘ : although field measurements indicate it to be 103 feet. This,

4 ‘ coupled with 5 feet of available freeboard, gives the spillway a

] theoretical discharge capacity of about 4,330 cfs. (Note: The
abrupt termination of the embankment left end ara the highway
culvert immediately downstream of the spillway both serve to reduce
overall spillway capacity. See Section 5.3). A stop log opening
fer the purpose of reservoir drawdowr is cut through the ogee about
61 feet right of the left sidewall. The opening is & Zeet wide and
extends from the ogee crest to its base. Wood planks currently

? form the stop logs that cover the opening.

PRI oSO TN 1 D1 T R SRR T LIRS0 TG ST 37 e = 9 = L

3 b) Qutlet Conduit. The outlet conduit is depicted
: in both Figures 3 and 4. As 1ndicated, the outlet conduit consists
' of a 6-inch diameter cast iron pipe located at the base of thes ogee
A spillway section about 31 feet right of the left sidewall. Flows

) through the conduit are controlled by means of a manually operated
6-inch diameter gate valve situated at its discharge end.

: c. Specific Design Data and Criteria. No specific design
i data or information relative to design procedures are available.

; A 2.2 Construction Records.

No formal construction records are available for this facil-
;v ity. PennDER files contain miscellaneous memoranda and corres-
' pondence accumulated during the construction period, along with
, several dated photographs of the facility taken soon after its
1 completion.

2.3 Operational Records.

| There are no existing records of the day-to-day operation of d
; the facility. |

2.4 Other Investigations.

Formal state inspection reports are contained in PennDER files
for the years 1919, 1929, 1933, 1938, 1941, 1948, 1956 and 1964.
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Aside from the 1964 inspection, no other formal investigations have
been performed on the present facility.
2.5 Evaluation.

: The available data are considered sufficient to make a rea-
sonable Phase I evaluation of the facility.
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SECTION 3
VISUAL INSPECTION
3.1 Observations.
S a. General. The general appearance of the facility suggests
; the dam and its appurtenances are in fair conditionm.
? b. Embankment. Observations made during the wvisual inspec-

tion indicate the embankment is in fair condition. The embankment
section to the right of the spillway is heavily overgrown with
brush and small trees (4 inches in diameter or less). Maintenance
of this area appears non-existent (see Photograph 4). The embank-
ment section to the left of the spillway is well maintained rela-
tive to the right embankment section; however, several deficiencies
were noted. For the most part, the left embankment section is
grass covered and appears to be mowed regularly (see Photograph 1).
Nevertheless, 3 small trees were observed growing out of the up-
stream embankment face. In addition, 6 small pines (= 2 feet high)
have been planted at regular intervals along the left embankment
crest (see Photographs 1 and 2). The inspection team observed

i several bare areas along the upstream face of the left section, the
i result of displaced riprap. Some minor erosion has resulted,
lending a somewhat irregqular appearance to the upstream face. No
evidence of animal burrows, seepage through the downstream embank-
ment face or excessive seztlement was observed.

e s
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c. Appurtenant Structures.

el £

1. Spillway. The visual inspection revealed the spill-
way is in good condition. Both concrete sidewalls exhibit some
vertical cracking and noticeable deterioration along the horizontal
joint at pool level (see Photograph 5). The discharge channel
between the spillway and downstream highway culvert is rock lined
and heavily overgrown at present (see Photographs 6 and 7).

2. Qutlet Conduit. y

The outlet conduit was partially submerged by spill-
way discharge on the day of the inspection and was not operated in
presence of the inspection team. No evidence of extraordinary
deterioration was observed.

da. Reservoir Area. The general area surrounding the reser-
voir is composed of gentle to moderate, wooded slopes along the
southern shore of the lake and moderate to steep, wooded slopes i
along the northern shore. No signs of slope distress were ob-
served.

[T ST

e. Downstream Channel. Discharges from Lake Greeley Dam
pass through the culvert beneath the township road located immedi-
ately downstream and are channeled into Taylortown Creek (see
Photograph 8). The stream is set in a narrow, wooded valley with

PO e it s [P - —— PN R
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steep confining slopes and flows about 6,600 feet prior tc dis-
charging into Sylvania Lake. Sylvania Lake is a 44 acre~foot
(maximum storage at top of dam) reservoir impounded by a small
embankment about 8 feet high and 140 feet long (see Appendix D,
Sheet 17). The sp.ilway consists of an uncontrolled, rectangular
shaped, concrete channel with an ogee-type weir. The maximum
spillway discharge capacity is approximately 400 cfs, based on a
crest length of 40 feet and 2.0 feet of freeboard (see Appendix D,

Summary Input/Output Sheets, Sheet J).

Beyond Sylvania Lake, Taylortown Creek becomes Balliard Creek.
Balliard Creek flows approximately 2.4 miles before discharging
into Shohola Creek. Six or seven inhabited structures are si:uated
along this reach sufficiencly near the streambed to possibly be
affected by the floodwave resulting from a sudden breach of Lake
Greel.y Dam. The structures are located at Sections 1, 2, 3 and 4
as indicated in Figure 1. It is estimated that as many as 30 lives
could be affected by such a breach event. C(onsequently, the hazard
classification for this facility is considered to be high.

3.2 Evaluation.

The overall condition of the facility based on visual ~bser-
vations is considered to be fair. Remedial measures should be
implemented to: 1) repair the deterioration associated with the
spillway sidewalls; 2) remove excess vegetation from both tha left
and right embankment sections and the area between the spillway and
dewnstream highway culvert; and 3) cover the unprotected areas
along upstream face of the left embankment section with additional

riprap slope protection.

e i o s,
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

Lake Greeley Dam is essentially a self-requlating facility.
That is, excess inflows are automatically discharged through the
uncentrolled spillway and directed downstream. Typically, the
outlet conduit is closed and reportedly has not been opened for
several years. The conduit was not operated in the presence of the
inspection team. No formal operations manual is available.

4.2 Maintenance of Dam.

The owner reportedly maintains the facility on an as-needed, -
unscheduled basis. Conditions ohserved by the inspection team
indicate, however, a general lack of adequate maintenance. No
formal maintenance program has been established and no formal
manuals are available,

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system is presently in effect.

4.5 Evaliation. i

The genera. appearance of the facility suaggests a lack of
adequate maintenance. No formal maintenance or operations manuals
are available, but, are recommended to ensure the future proper
care and operation of the facility. 1In addition, formal warning
system procedures should be incorporated into these manuals to
provide for the protection of downstream residents should hazardous
embankment conditions develop.
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SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports or calculations are available for
this facility. According to information contained in PenaDER
files, the spillway at Lake Greeley Dam was sized for a design
discharge capacity of 4,500 cfs. The structure was to be 104 feet
long with 5 feet of available freeboard. Ai that time, the design
capacity was considered adequate in accordance with the criteria
established in the Pennsylvania "C" Curve based on a reported
drainage area of 6.45 square miles. (Note: The spillway was
actually built with a 103-foot long crest and 5 feet of available
freeboard from spillway crest to top of spillway sidewalls. Thus,
the theoretical spillway capacity more closely approximates 4,330
cfs. Furthermore, the drainage area, as measursd for use in this
analysis, is about 7.3 square miles. Based on the actual size of
the drainage area, the "C" Curve criteria would have required a
spillway capacity of about 6,500 cfs).

5.2 Experience Data. .

Daily records of reservoir levels and/or spillway discharges
are not available. Previous facilities at this site had a history
of overtopping which occasionally resulted in downstream damage.
Since the completion of the present facility in 1958, no such inci=-
dents have teen recorded. The general appearance of the facility
suggests adequate recent past performance.

5.3 Visual Observations.

On the date of inspection, conditions were observed that could
potentially hamper the spillway from functioning as designed.
Specifically, the culvert beneath the roadway immediately down-
stream of the dam is insufficiently sized to pass the nmaximum
expected spillway flows, and the roadway embankment is actually
higher than the dam for much of its length. Thus, high tailwater
conditions will be created and the discharge efficiency of the
spillway will be reluced significantly under high discharges (see
Appendix D, Sheets 21 and 22). In addition, the abrupt termination
or break in the embankment at its left end reduces the available
freeboard by about 2 feet. Consequently, the discharge capacity of
the spillway is further reduced, and embankment overtopping will
occur under conditions less severe than those for which the facil-

ity was designed.
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5.4 Method of Analysis.

The facility has been analyzed in accordance with the pro-
cedures and guidelines established by the U.S. Army, Corps of Engi-
neers, Baltimore District, for Phase I hydrologic and hydraulic
evaluations. The analysis has been performed utilizing a modified
version of the HEC-1 program developed by the U.S. Army, Corps of
Engineers, Hydrologic Engineering Center, Davis, Califormia
Analytical capabllltles of the program are briefly outllned in the
preface contained in Appendix D.

5.5 Summary of Analysis.

a. SQillwa¥ Design Flood (SDF). 1In accordance with pro-
cedures and guidelines contained in the National Guidelines for
Safety Inspection of Dams for Phase I Investigations, the Spillway
Design Flood (SDF) for Lake Greeley Dam ranges between the 1/2 PMF
(Probable Maximum Flood) and the PMF. This classification is based
on the relative size of the dam (small), and the potential hazard
of dam failure to downstrzam developments (high). Since the facil-
ity is classified near the upper bounds of the small category (878
acre~-feet storage at top ¢ £ dam, neglectlng the abrupt termination
at the left end of the embankment), its SDF is considered to be the
PMF, .

b. Results of Analysis. Lake Greeley Dam was evaluated
under norma operating conditions. That is, the reservoir was
initially at its normal pool or spillway crest elevation of 1155.0
feet, with the spillway weir discharging freely. The outlet con-
duit was assumed to be closed in this analysis, since the flow
capac1ty of the conduit is not such that it would significantly
increase the total discharge capabilities of the dam and reservoir.
The spillway consists of an uncontrolled, rectangular shaped, con-
crete channel with a concrete, ogee-type weir. All pertinent engi-
neering calculations relative to the evaluation of Lake Greeley Dam
are provided in Appendix D.

Overtopping analysis (using the modified HEC~1 computer p.o-
gram) indicated that the discharge/storage capacity of Lake Greeley
Dam can accommodate only about 17 percent of the PMF prior to
overtopping at the low area or break in the embankment near its
left end. It was also found that if the embankment crest were
regraded to the elevation of the top of the spillway sidewalls
(elevation 1160.0), the facility could then pass approxlmately 28
percent of the PMF prior to embankment overtopping (Appendix D,
Sheet 23). These percentages were based on spillway capacities in
which the effects of tailwater, resulting from the backup of water
behind the downstream culvert and roadway embankment, were taken
into account. It was determined that if the roadway and culvert
were not present, the facility could pass approximately 18 percent
of the PMF before overtopping the low area at the letc end of the
embankment and about 41 percent of the PMF if the embankment were
regraded to elevation 1160.0 (Appendix D, Sheet 23).
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As Lake Greeley Dam cannot safely accommodate floods of at
least 1/2 PMF magnitude, the possibility of embankment failure
under floods of 1/2 PMF intensity or less was investigated (in
accordance with Corps directive ETL~1110-2-234). The modified
HEC-1 computer program was used for the breaching analysis, with
the major concern being the effects of the various breach dis-
charges on increasing dr.nstream water surface elevations above
those to be expected if Pre:iching did not occur.

Several schemes vere develo; :d to model the potential failure
of Lake Greele” Dam under exist: iy conditions. It was concluded
that if failure were to occur, it would be over an extended period
of time, due to the presence of the roadway embankment located
immediately downstream of the dam and the tailwater associated
with it. Therefore, the breach times (total time for breach sec-
tion to reach its final dimensions) ranged from 4 to 12 hours,
essentially modeling the potential failure of the dam and the
roadway embankment simultaneously. It was also assumed that fail=-
ure would occur only in the embankment to the left of the spillway,
due to the configuration of the dam in relation to the roadway
embankment, and since the low area in the embankment was at its
left end. The maximum probable failure section was used in this
analysis (see Appendix D, Sheet 24).

The breach models were analyzed under 0.20 PMF, 0.30 PMF, and
0.50 PMF base flow conditions. The peak outflows resulting from
the 4-~hour breaches were 2,370 cfs, 3,350 cfs, and 5,890 cfs,
respectively, compared to the non-breach peak outflows of 2,050
cfs, 3,120 cfs, and 5,280 cfs, respectively (Appendix D, Summary
Input/Output Sheets, Sheets I and J). The discharge hydrographs
were routed through Sylvania Lake Dam, located approximately 6,600
feet downstream from Lake Greeley Dam (see Figure 1). The possi-
bility of failure of this facility due to overtopping was not
considered here. The discharges were then routed through the
potential hazard centers, Sections 1-4 (see Figure 1). In all
cases, the increases in the downstream water levels resulting from
the breaches were not significant, such that increased potential
for loss of life or property damage was not likely (Appendix D,
Sheet 25).

Finally, a potential failure cf the dam was analyzed in which
the downstream roadway embankment was not considered to be present.
It was found here that if the dam were to fail somewhat rapidly
(breach time < 1l-hour), the increases in the downstream water
levels above the non-breach levels would be significant (Appen-

dix D, Sheet 26). Therefore, if the downstream roadway embankment

were not present, the failure of Lake Greeley Dam would most likely
lead to increased property damage and possibly loss of life in the

downstream regions.

5.6 Spillway Adequacy.

As presented previously, under existing conditions, Lake
Greeley Dam can accomodate only about 17 percent of the PMF prior
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to embankment overtopping. Should an event of magnitude greater
than this occur, the dam would be overtopped and could possibly

fail. However, since the failure of this dam would probably not
lead to significant incrvased property damage or loss of life at
existing residences, its spillway is considered to be inadequate,

but not seriously inadequate.
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Cbservations.

a. Embankment. Based on visual observations, the structural
condition of the embankment is considered to be fair. The major
def1c1ency encountere'. by the inspection team concerns the abrupt
termination of the left end of the embankment. Under conditions of
rising pool levels, the low area between the embankment and left .
abutment would be overtopped first. Since there are no specific
provisions at the left end of the embankment or along the down-~
stream embankment face for protectxon against erosion, it must be
assumed that the structure is especially vulnerable to damage in
this area. The results of breach analyses discussed in Sec-
tion 5.5.b irdicate, however, that failure of the embankment, in
general, will not increase the potential for property damage and/or
loss of life downstream due to the presence of the roadway embank-
ment situated just beyond the downstream dam toe. The condition at
the embankment left end serves to increase the damage potent1al of
the roadway embankmeunt. Thus, prompt repair and elimination of
this condition is considered immediately necessary and can be
achieved by extending the embankment upstream until it abuts the
naturzl ground contour at top of spillway t.idewall elevation 1160.0
feet. It is noted that *ais remedial measure does not eliminate
the possibility for embankment overtopping or damage to either the
dam or roadway embankment, but, will alleviate a highly unusual

condition and reduce the damaglng potential.

Other deficiencies encountered can be attributed, for the most
part, to a lack of adequate maintenance. The overgrowth observed
along the right e~bankment section and, to a much lesser deqree,
along the left embanxment section is con51dered a significant
deficiency ruguiring remedial attenylon. The ronot systeins of trees
may offer a course for possible piping through the embankment.
Excess vegetation also cbsrures clear view of the downstream toe,
which may become critical in the event of an embankment emergency.

b. Appurtenant Structures.
1. Spillvay. The spillway is considered to be in good

condition. Cracks &nA noticeable deterioration observed along the
spillway sidewalls should be repaired as part of regular routine

maintenance.

2. Ooutlet Conduit. The outlet conduit was not operated
in the presence of the inspection team; however, no signs of sig-
nificant deterioration were observed.
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6.2 Design and Construction Techniques.

No specific design data and little construction information
pertaining to the facility are available.

6.3 Past Performance.

There are no records documenting any events during which the
pr«-=ant facility has not adequately functioned.

6.4 Seismic Stability.

The dam is located in Sei:mic Z2onc No. 1 and may be subject to
minor earthquake induced dynamic forces. As the facility appears
to be well constructed and sufficiently stable, it is believed that
it can withstand the expected dynamic forces; however, no calcu-
lations and/or investigations were performed to confirm this opin-

ion.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 PlDam Assessment.

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

The size classification of the facility is small and its
hazard classification is considered to be high. In accordance with
the recommended guidelines, the Spillway Design Flood (SDF) for the
facility ranges between the 1/2 PMF (Probable Maximum Flood) and
the PMF. Since the facility is classified near the upper bounds of
the small category with regard to available storage capacity, the
SDF is considered to be the PMF. Results of the hydrologic and
hydraulic analysis indicate that under existing conditions the
facility will pass and/or store only about 17 percent of the PMF
prior to embankment overtopping at the low area adjacent the left
: abutment. If the low area were regraded to the design top of dam,

i the spillway system would then pass about 28 percent of the PMF
] prior to embankment overtopping. Under existing conditions, spille-
; way discharges are controlled by the existence of a township-owned

: roadway embankment and culvert that is situated about 100 feet
downstream of the spillway weir. Breach analyses indicate that
failure of Lake Greeley Dam under less than 1/2 PMF conditions
would grobably not leaé to increased d-wmage or potential for loss
of life downstream, due to the presence of the roadway embankment.

- ‘ Thus, based on the screening criteria provided in the recommended
: guidelines, the spillway is considered to be inadequate, but not

, ' seriously inadequate. It is noted that if the downstream roadway
and culvert were not present, Lake Greeley Dam would still not hbe
capable of passing the 1/2 PMF event without overtopping, and the
: potential failure of the dam due to overtopping could in this case
1 lead to increased property damage and possibly loss of life in the
\ downstream regions (see Section 5.5.b).

B 1 — .

T . \ b.  Adequacy of Information. The available data are con-
' sidered sufficient to make a reasonable Phase I assessment of the
facility.
c. Urgency. The recommendations listed belrw should be %

implemented immediately. g

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

7.2 Recommendations/Remedial Measures.

It is recommended that the owner immediately:

a. Develop a formal emergency warning system to notify ;
downstream residents should hazardous embankment conditions develop.
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Included in this should be provisions for around-the-clock surveil-
lance of the facility during periods of unusually heavy precipita-
tion.

b. Regrade the embankment crest to the top of spillway side=-
walls at elevation 1160.0 feet, infilling any low areas and ex-
tending the left embankment end upstream until the crest meets its
corresponding natural contour.

c. Clear all excess vegetation from the embankment crest and
slopes on a regular routine basis in order to maintain an unob-
structed view of the facility. This operaticn should include the
removal of the small pine trees that were recently planted along
the left embankment crest, in order to eliminate the possibility of
potentially destructive root growth.

d. Repair the cracking and minor deterioration observed
along both the spillway sidewalls. In addition, remove the over-
growth from the discharge channel ketween the spillway weir and
downstream roadway embankment.

e. Provide additional rock slope protection to the unpro-
tected areas observed along the upstream face of the left embank-
ment section.

£. Develop formal manuals of operation and maintenance to
ensure the future proper care and operation of the facility.
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' VISUAL INSTTUCTION CROCKLIST AND FIELD SKETCHES
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,‘ ' ENGINEERING DATA CHECKLIST

~ . e h e eewam e s Ama e mesmas e — e

- . - - -~ N e e e Y e S s et e



$301 39vd

ﬁ SONLLYYH 3DUVHOSIA ﬁ
*aTqerTRA® jOU 9IP Saaind burjex abieyssiq STivi3a
: NVd
-3 xTpuaddy ‘$ aanbrg 9295 KIERIT] o)
SNOIL03S
-3 xtpuaddy ‘p 9anbrg 9ag Wva TvOldAL
!
| (3 xtpuaddy ‘¢ pue ¢ saanbtrg 29s) -dA°d ‘TII@0T104 .w
‘¥ 19eydTH Aq ‘9661 TTad¥Y vaumv ’sS9TTI HIQUUIJ souu.wﬂm:gm mmi.:ﬁc.o}a SONIMVHQ F18V VAV * b
A
) 4
- .238q [EO2TIOISTH,, AHO1SIH * r
H-z-T UOTI09S 39S -8G6T PUE 9GET UI9MIQ SWTIDWOS PIFonIlsuod L3T11oe3] Juassid NOILLONYISNOD v
!
1
dVI EE
g3 xtpuaddy ‘1 ainbrg 99s 3
° ! ALINIDIA TYNOID3Y M
1
r
J1LL ANV SR

- (suoydao3 e1a) sdwe) ueytyoy fi1suzaed - YeuAng rew Q3IM3IIAYHILNI SNOSH3d

ZSL00 -yd MIOGN _ SHUVYW3IY wau
weq Xo192195 axer WVQA J0 INVYN .
1 ISVHd '
VIVQ ONIYIANIONT |
1S N93HD _

S TR PO O Ju VAS DRUPPUTI A - S T o PR Aotbii e o ViDL sl L b, i dtcali




» Lot T g - T g e AR W T — 1y -

SITCEITREENN m
ONILSIL AHOLVHOBV

SAYOI3IY HNIHOE
“oTqETYEAT SHON SNOILYOILSIANI
IVIHILYW
S3ISATVNV 39vd33S
SISATYNV ALINEYLS |
-3TqeTTPAR SUON SOINMNVHAAH 4
OGNV ADOTOHOAH :
‘SNOILV1NdWOD NOIS3 |

| -atqetTeA® SUON S1HOd3H ADOTOID

-afqeITeAR SUON S1HOd3H NDIS3a

suvi3g [
-g x1puaddy ‘p pue ¢ s2anbrg 23S AONY SNV 1d ININ
-dIND3 ONILYH3IdO0

Svi3ia
NO!LD3S
-3 xtpuaddy ‘p pue ¢ saanbrg 995 NVd

AVMTIDS

N m——— e -

ZSLOO  -yd AN SHUYNIY : way

(a3aINNILNOD)
I ISYHJ

ViVa ONIHIINIDNI
' 1S XO3HD

'

P NV ST . ¢
T e ol it 2t Bl % b ) b o kb il A1 e Bttt i




S 40€39vd

o
> e

R

-8G6T uT uoriaTdmvy =37

SNOILLYOI4IQONW
asuts A3rTToe] uasaid 9y 03 SUOTIEDTIIpOU JURDIJTUDIS Ou ullaq APy SIIYL
-ouoy | SWILSAS ONIHOLINOW
-K3trroey jussaad ay3 103 SIqeITeAR 2I° ST343] 100d 3o sp1ooax Aep-oi-Aep ON SA4O0D3H 100d HOIH
S140d3Y
-9uoN ANV s3igails
ONIHIINIONT
‘NOHIONYISNOD 1SOd
“uoN SAIAHNS WA
NOLIONYISNOD 1S0d
-umouy 2JON S30HNOS MOHHOY
2sL00 -Vd #ION SHUYWN3H wWan
(a3nNILNOD)
13SVHJ
Viva ONIHIINIONT
ISITN33IHO

LT T

I TSN e e




P A

S g ———— e

N T TTR

$J0939vd

SNO3ANVTIIOSIN

c308339 ut Arjussaid sT wejysAs buTurem Teuwroy ON

S3LTHOVL
NOLLVIINNAWOD
HOI/GNY
WILSAS ONINHVYM

-putzeTnbox-31as S3HNAQ3O0Hd
TYNOLLYH3dO
IVNNVYIN
-aTqeftTeae aie Tenuew suoTjerado IO SPIOODI TeWio ON SaHOO3Y
’ ’ NOILYH3dO
AVOANYIN
-oTqeTTeAe 9IP TEnUeW SOURUIIUTERU IO SPIOO3I TewIOF ON SQHO0O3d
-GONVNILNIVN
-K3T1TOoRI 3Jussaid ay3z IO UOTIONIISUOD OF
1012d ’ST 3243 {9G6T 03 Xorad s3jusoTpuTr Hutyoesiq pue Hurddolrrsao Jusunuequs S3yvMlivd
JO SpaooaI UTe3UOD SOT1F ¥dduuad -~A3TTToRI 3ussaid 9yl I0J POPIOIST ISUON HO SIN3IOIDDV HOIHd
TSL00 -Vd MIAN SHUVWINY Wil
(Q3NNILNOD)
13SVHd
Vivad ONIH33INIDNI
ISITNOAHO




T i ey

GA! CONSULTANTS, INC.

NOD!ID # PA-00752

CHECK LIST
HYDROLOGIC AND HYDRAULIC PENNDERID # 52-20

ENGINEERING DATA

E © SIZE OF DRAINAGE AREA: 7.3 square miles.
ELEVATION TOP NORMAL POOL: _1155.0  STORAGE CAPACITY: _290 acre-feet,

ELEVATION TOP FLOOD CONTROLPOOL: ___ = _ __ STORAGECAPACITY. ___ = ____

ELEVATION MAXIMUM DESIGN POQL: - __STORAGE CAPACITY: -
_1160.0" _ STORAGE CAPACITY: _878 acre-feet. *

O T

ELEVATION TOP DAM:

WETH T

SPILLWAY DATA
CREST ELEVATION:
TYPE: _Uncontrolled, rectangular channel with ogee shaped weir.
CREST LENGTH: __1Q3 feet,

CHANNEL LENGTH: N/A.
SPILLOVER LOCATION: Near center of embankment.

1155.0 feet.

T TR T i e

il ety

None .

]
’ NUMBER AND TYPE OF GATES:

OUTLET WORKS

|
i TYPE: &-inch diameter cast irop pipe.

LOCATION: _Base of spiliway weir about 31 feet from left sidewall.

ENTRANCE INVERTS.
1149.8 (design); 1150.1 (field).

Not known.

i EXIT INVERTS:
EMERGENCY DRAWDOWN FACILITIES: _6-inch diameter gate valve at discharge
end.

HYDROMETEOROLOGICAL GAGES
TYPE: None.
LOCATION: =

RECORDS:
MAXIMUM NON-DAMAGING DISCHARGE: ___Nat known.

. R
Neglecting low area at left end of embankment. PAGE 3 OF 5

: AR ——— :
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APPENDIX D
HYDROLOGIC AND HYDRAULIC BNALYSES
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PREFACE

: : The modified HEC-1 program is capable of performing two basic

P : types of hydrologic analyses: 1) the evaluation of the overtopping

] potential of the dam; and 2) the estimation of the downstream

; hydrologic-hydraulic consequences resulting from assumed structural

! failures of the dam. Briefly, the computational procedures typi-
cally used in the dam overtopping analysis are as follows:

: .
L ! a. Development of an inflow hydrograph(s) to the reservoir.

: ) b. Routing of tre infiow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the dam.

c. Routing of the outflow hydrograph(s) from the reservoir
to desired downstream locations. The results provide the peak
discharge(s), time(s) of occurrence the peak discharge(s), and the
maximum stage(s) of each routed hydrograph at the dewnstream end of

each reach.

The evaluation of the hydrologic~hydraulic consequences
l resulting from an assumed structural failure (breach) of the dam is

typically performed as shown below.

= S e

T I R e

Development of an inflow hydrograph(s) to the reservoir.

: a.
; b. Routing of the inflow hydrograph(s) through the reser- ;
3 voir. ‘ }

c Development of a failure hydrograph(s) based on specified 1

breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired down-
stream locations. The results provide estimates of the peak dis-
charge(s), time(s) to peak and maximum water surface elevation(s)

? of failure hydrograph(s) for each location.




HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: LAKE GREELEY DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) = 21.5 INCHES/24 HOURS ‘%)

: STATION 1 2 3
g STATION DESCRIPTION LAKE GREELEY DaMm|.
f DRAINAGE AREA (SQUARE MILES) 7.3
CUMULATIVE DRAINAGE AREA -
| (SQUARE MILES)
g ADJUSTMENT OF PMF FOR (1)
g DRAINAGE AREA LOCATION (%) ZONE 1
g 6 HOURS 111
; 12 HOURS 123
; 24 HOURS 133
; 48 HOURS 142
72 HOURS -

SNYDER HYDROGRAPH PARAMETERS

ZONE (2) 1
G ) 0.45
Ce (3) 1.23

. 5.4

‘ L (MILES) (4)
Les (MILES) (4) 2.5
to = C¢ (L-Lca)0°3 (HOURS) 2.69
SPILLWAY DATA
CREST LENGTH (FEET) 103
Q, FREEBOARD (FEET) (5) 2.9/5.0

(1) HYDROMETEOROLOGICAL REPORT 33, U. S. ARMY CORPS OF ENGINEERS, 1956.
(2) HYDROLOGIC ZONE DEFINED BY CORPS QF ENGINEERS, BALTIMORE DISTRICT, FOR
DETERMINATION OF SNYDER COEFFICIENTS (Cp AND Cg¢).

(3) SNYDER COEFFICIENTS
(4) L = LENGTH OF LONGEST WATERCOURSE FROM DAM TO BASIN DIVIDE
Lca = LENGTH OF LONGEST WATERCOURSE FROM DAM TO POINT OPPOSITE BASIN CENTROID.

(5) TOP OF DAM/TOP OF SPILLWAY SIDEWALLS (SEE SHEET 8/26).

[N




N

oy e
T L T T

{

SUBJECT DAM M
L axe Gresuey e

oy LS .. DATE
CHKD. BY _ 2 mS DATE

DAM STETISTICS /

»‘&

_A-7-81 eueerna, At

M EIGHT OF Dam = [0 FT
Ky 7737 SoEapS 70 Dowirs

2105 )

,Mopmae Phoc. Jﬂm ch/ﬁ = S xla‘ GaLLonds
< 290 &7
Maiimum Foor Jrmpce Capncrrl = 378 ~<FT
( © 7ap OF SWiiwaY SoElmtS])

Sroenee Camary @ Basx oF BREK I SApAIABIT =
(e worE L )

o \;\*5-&“' CONSU LT

2=2-2! PROJ. NO. __m_—_aﬁ:lﬁ-——
Engineers * Gaalagists ¢ Pranners

of 26 Environmentsl Specialists

e
S £
CARES

ANTS, INC.

( D MERSURED TP oF
UM /ART oF QUTET

Cre. 3.)

(rec-1)

S74 ACET (ec-1)

( Dawnrreresd ow JSzS Toro Jy.av-)

Deaumes LA = 73 .
JooxavD

__.é_’z_smﬂo«w :

Toe aF M (aes16R)
7ap o Dam — SPerLAY $10EWAL

7or ac Dart €@ ‘grear wo £HGA
Besee of LREMW W TN IET

Nera,  Fhoc
Srreear Cresr
Lpsrream Tuer Zveel (pemen)
Dowmrecwn Qurer IIVET (vesion)

DoANTRESM Oomsr Toeere? (F150
Downsres CAE oF Oese

Jresamasp @ Do 2

s (Feed)

?

WMENT (G wrE 2)
(e w0 2 )

PA; = Feues .

§EE
//60.0 (Fic 3 w7 3] .

= /60.0 i
= 1060.6  (F=0) “
= ST 7 (F/.—.'n)

= usso (Ao /)

s 580

X a7 LNowl e
s a8 (Fol »oed
< 0.1

< ;50.8 (Fme2)
<y (BT, 7L




DAM _SAFETY TNSPECTION

SUBJECT _
Laxe GRreE= ™ : IR R
oy ___2DTL _ OATE 2-2-41 PROLNO. _ D=8 -252 ../ CONSULTANTS, INC.
Enginesers ¢ Geologists ¢ Planners
CHKD.BY 0o &  DATE A2-2-A1 SHEETNO, ___ 0 OF _Zfl Enw'mm.m, Specialists

Novte 1! 27 ow ge vemw w Aoy C, Pomerapy 3,
THAT THIRE K A SB0uPT TECVIATION G T3 BMBAUKAUESIT

" : HEN /TS LEFT END, APVIRSITY FREIBIT WCE  THE RECHNTRVETI
OF T7AE DAt 1) TME LWE VSO . TS TERMIMIION OF THE ST ST

e TE BSos0vDd 1O A5 ME LK 10 EMBAMEST TWROBNOUT THEDE

i T g

CHORATIONS ,

Note 2: S FO0. meawmmn) 15 wOKTED 70 BE AT LISS s
DB 70 TIE YIS 70 GUAD = Rowisd, . Limyvanons GNEN
200 TRE DES/84) DRAWMSES ARE ADTNIBD ACDCDINGLT WETE ~— JSaniwny

crssr Bovm o 2.3 FESY CORRSTAIRS 70 SLEYIION /IS0 .

DAM CLASSIFICATION /

i Sz o Do S (5w /, 7o 1)
N
’. Hozorn  ConssiEichrron : Ak (Fisp OFsernyaron ) ;’
i

Kepuesp SOF ¢ % PMF o PMF ( Rse /, 7R 3)

;

HYDROGRAPH PI\RAMETERS/
L= Y mess j

— LENGIH 08 LowisEST (irmrpurse

=~ LEVGTM OF Lowkrsr LommRcoulss X7om
Damt 10 A Powr OPPOirE s Coamoid: Les © .5 punes _

(ﬂfm o UGS PO PuAD ~ Sowiakd ) f—a‘ﬂ)




] S T —— e
R
=y
RS

L susEcT DAM__SAEETY_TINSPECTION
pRO.NO. _ 0= RAB-212 CONSULTANTS, INC.

oY ___ALL __ oate ___2-7°4) . .
.. Engineers ¢ Geologisis ¢ Planners
CHKD.BY 28 | DATR £-2-4/ smeTno, 3 of _26 Environmental Specialists

(Someomp 27 CO.E 2we 1,

"
E C.= 123
Co & G Distacines R [Fosim )
-
'E | 0.3
P Jwrnees Dnpao wer  to = G (lea)
= 423 (syxas)™
= 249 soes

=

( NoTE i A virecsonm  UARIAIUES USED MERE ARE JEFINED N PEF &
m SEcron  Ewriresy Surpew Swomane Uuir Hraesszas. >

T Y g e s e

RESERNOIR STORAGE CAPACITY

JorsoRvoir Surmace ARsAs

= 73 aones

Juwspes Aet (S4) © o Pxe (22. //55.0)

/865 s (7P ac Soncuwy wmws)
2SO perss

- JA @ 2. //60 =
Jg © £ 8 <

N

( Pavimsrcesp o WBS sor0 PUiD = Lovus, PA)

SO @ Gasr o ‘Cemar i Swgavknsor (8. 1/57.9) 2 1959 ot

(B7 2000 WTERRDLL7IN)

00 - SR ELEVSTION

By WE oF 7HE CowWiC MEPAD,

L
RESERVOIR  VILUME @ anrMAL Poe & EHA




o ST e e

susJecT DAM SAFETY INSPECTION
5 Laxe GCeseiey Dam A
’ sY 22‘ DATE J_ril PROJ. NO. m-238—7€9 1 CONSULTANTS. 'NC- j
: CHKO.8Y D&l = OATE ___R-2-8) sMewTNO. ___ 4 _oF _ZG §:3,‘,’;;:,’,’,,,‘,,?;‘;‘3§2:},‘,,; Pisnners
wHERE HE PANINUM DEP o RESRMIR, In AT
| A= SUREKE 459 @ MBI PoL = 73 ACRSS
! : 'é' HA
3 {
; 990 Ac-£r = 4 H (72 #c)
M2 48 FT
DR - STORGE ASSUMEY @  /1SS.0-/21 = )199.9
} .
i
E AJome ATTHOUGH  THE PUNIAIM REIEIVOR ELEURIIND DCCIHS AT
! l ‘ OME  ELEBTN) ADOVE /1429, TS VALUS MIST L5 WED 1w
[ THE HEC-[ JuBUT N GRDER TO MAWTAIN B IRRAGE oe 90 AcET
!; AT ARMee L. ]
1
i
]
4
ELEVATION - \STomace /onTIONSGHP = ]
; %
. {
b . ~ !
i - THE  E2EV07I0) ~STORRGCE RELITIOUNMP IS COMPITED TSI ;
M THE A JROGRAM | BY W 0F THE Qo MEVHOD | BAED N
U EoT0 - JurcE AR B v o (Gse Jurrmrey |
Zawur [ Qoroer Jiigexs ),

4 '
3 { -
Y |
- - - e
. RV R N




I
i
]
1‘1
|

(e ~
il T T T 5 P e s ere g
o g e

B W Wy e

susJecT DAM _SAFETY INSPECTION
Lake GrE=LEY Dam
PROJ. NO. . 22 =204 -:Z’S'a ) CONSULTANTS, INC.

oYy 2N Dpare 2-2-¢)
Enginears ¢ Geologists ¢ Planners
CHKD.BY 6@  DATE B-2:8( sHeeTNO. __ NI~ OF _Z& Environments) Specialists

PMP CALCULATIONS /

|
= DOXIMOTE RN WDEX = )T JMNCHES

é‘oﬁﬁmw/w 704 DURANN arx DY MRS D A
DOAE U 08 2D SIURLE ML)

(Fnr 3, Ais. /)

~ Dt -~ Mg~ Dowoniany Zowe 1 ( e 3, #. /) i

~ ASSuMe Dord  CORRESPORDMG 75 A J0~JQuats MNE SET)
MEY  LBE AsD 7 TS 22 puns s GRSIA 4
Dvramons (#2S) Arcssur o Zioex RomFalL 1
¢ ul
- /9 /33 !
‘ 24 /33
15 /44 (er 3, F16.3)

fp ook Facror (ABTINTMERT FR  [ASIK SHARE AND IR
THE LESGR LIELINID OF A SEVSEE JIORM  CEIERING OUSR A \Jrdwt
M.V/J) FOR A BRUINKGE ARER oF T3 Spuire rees IS 250

(/29#‘/,;.‘/3)

et
e e

S, oo o~ : —— ——— |
o i ‘ A . - © o~ N e e “
) BT - - - R —— g )
- ~ I B ;
i o - Lo 3 - . . v -

TN e
Tl N S i et e At .
bk A i -




e s
T e ey e

J
i
g
|
j
i
i
H

s
i
i
¢
3 susJEcT PDAM _SAFETY TINSPECTION ' :
8Y 2T DATE 2-3=21 prOJ.NO, _F0-Q3R~23P =~ e
.. Engineers ¢ Geologists « Planners
P cHko.8Y_ZX A  oare ___F-7-B/  sweevno. ___& ofF 2 Environmental Speciallsts
f
!
SPILLWAY CAPALITY
L
P 5 CRrOSS - SECTION
!
{
: A —— 1160.0 L 160D = e TR
i ke o
- -
: " SPILLLAY CREST £¢. ISSO |
K N T a.,. e
3 et ‘a s A K. ".',p..‘"‘d' -
gA L ok Ceex  ZZ. 0.8
i )
I 03 - (wor 70 Saaer)
f 4
| _ ProFiLe - '
i ,'
] E
] ' — TOP 0F SPNLbAY SIDFumiS 1
, / e S £2. 1/60.0 i
: : T !
; - T ’a - . . ]
- . : . WAL G
‘ o ‘ o N\ \¥&2 11550
<0 O o . aH i
v @ & 1535 2. !
Ty i
Rk o Co8F :
& //8'0‘570 <a 'j
(wor 70 Seacs) }
SRS GRSED o FURY  MERSUREMETS, |
]
THE FLhY DQUIITT O 4N LWCONTTRCED | RECTIGULAR JHAPED, !
j
]
i

COULRBTE CHANNEL witH A CONCRETE OBEE-TIPE ER. THE ALY
DICHARGET  FLOUNS  THROUBH A CONCRETE RRCN CULVERT UJADER THE JRIFDUAY J
EHTARMENT LOGTED INACOIRTRTY BogudlSTIUD? OF THE 91, (Feritow ird g
THERE aluel) GE TAILGIER EFFEETS FRN] THE CULUERT THAT aonDd ’
SISMFICAIILY PEDCE 708 OURwTY OF 7HE JSHLewyy ) THET e wor

CRSIDERED A TN FOTTIMI OF  THE RrlS/S,

[
A 4
1
e B N,
T Ty - e, . -
e R s T T T N T e e e ..
v i et ok i R M .



T

iy

T S i

T P T ey gy o

PN T e
B ey

Gl B tt

DAM  SAFETY TNSPECTION
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SUBJECT SAM  SAFETY TNSPECTION

Laxe GaseLEeY Dam
py __ TJ DATE 9-)4=F) - pROJLNO. D -238- .Y
Engineers » Geologists * Planners

CHKD. BYM OATE 2-2- 8/ SHEET NO. —-i—— OF —Zé——- Environmental Speciaiists
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Geology

Lake Greeley Dam is located in the glaciated Low Plateaus
section of the Appalachian Pl:teaus physiographic province of
eastern 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 Pike County regionally strike N35°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 Pike County 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 mcmbers of the Susquehanna Group of Upper
Devonian age (see Geology Map). The sedimentological changes
observed in the Catskill Formation indicate that the rate of sedi-
mentation exceeded the rate of basin subsidence resulting in a
facies change from marine to non-marine strata. On the accom-
panying geology map the delineation between the Middle and Upper
Devonian age sedimentary rock sequences represents the Allegheny
Front which separates the Valley and Ridge physiographic province
from the Appalacii.an Plateaus physiographic province;

Approximately half of Pike 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 borders Pike County to the South.
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THE BEDROCK SURFACE 1S COVERED
WITH PLEISTOCENE AGE WISCONSIN
TILL COMPOSED OF SANDS, GRAVELS
AND SILTY CLAYS OF VARTABLE
THICKNESS.

—

LEGEND

catskiil Formation - Shohola Member interbodded
rad very fine to medium-gratned aandatone and aandy o
atone and shale.
have atmple or
with ehale unita arv abruptly dineonformable
thinly laminated and well eloaved.
with aandatone unita. Member in mora than 2,
at top of highent red bed of the underlying Analomink,
at Lty, micaceoun, finnly Jaminated wallesleaved nhale
and ailty very fine grained nandatone.
member ta about 100 feet thiek,
palaware Fiver Flags Nembar, graytsh-green,
shala. HBeds range from a
contain no marine fonnila.

.

micaceoua,

SUSQUEHANNA GROUP

Membar ia about 300

—

Mahantango Formation -
ailty shale; membei o about 700 fant

Lower membew, virtually oame 1ithology an upper momber,

gradational.

Marcellus Shale - Dark-gray, evenly Lwminated,
eomtaine vory hard Limy conopationn and T well eleaved;
?4-feet thick. lower cemtact in gradational,

HAMILTON GROUP

6~ to 26=foot thivk unite of greeniole-gray
hale and leaser
Sandntonen are predominant 1y Ton-rank gragwacken,
planar aata of amall~ to mediwm-pcale, generally lew—angle
to gradational.
Mud orackn, convnlute bedding,

000 fert thick.
Analomink Red Shale Momber, madien—grays ah red

amtaining thin bede of browni ah-gray candy nf lintone
it in the "fivat ped® gotng up acction {n lUpper Devenfan aequevcay

Lower contact 18 aradational and 1a
taminated sandatone and leaner

few inchan to ar much an 4 feat thick.
fort thick.

Uppar mambar mediim=dark-gray,
thick and i neparated from lower

a calearcoun atltntona biontvrome containing abundant. horn corala.
init o about 1,100 feet thicrk.

aflty olay

and grayteh=
medium=-gray to moditen=dark-gray nand-
Bedn ave thin to very thick and mont
orona ntmtifieation, Contacta
Sandatonen are poorly oleaved.  Shala fa

and nole marka are preaent sear eontants

Lower contact Tn gradattonal and in placed

placed at the hama of lowent ved bed.
fnterbeddad aandy
Sundntonan are low-pank grapwicken and
Lower contact in gradational.

3

gratned, thin-hodded niltatone and'
memher by the reenterficld Reef, " .
frrt thiok,
contact in

fairly coarae

The Centepfield fa about 25
Lower

ahale and olayey nilt nhale. it commonly
pedding t8 ganerally ohaoured,  Member Vo about

H

SCALE

) | |

REF

] (1 18 MILES

RENCE:
GEOLOGIC MAP OF NORTHEASTERN PENNSYLVANIA. COMPILED 8Y
w. STOSE AND 0.A. LJUNGSTEDT COMMONWEALTH OF PENN-

GEOLOGY MAP 13

GEO.
SLTuaiia oeet. of INTERNAL APFAIRS OATED 1%, T CONSULTANTS, IN¢
1' = & MILES. ' CONSULTANTS, |




