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. PREFACE

' This report is prepared under guidance contained in the Recommended

; Guidelines for Safety Inspection of Dams, for Phase I investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I
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 Phase I investigation; however, the
investigation is intended to identify any need for such studies.

E In reviewing this report, it should be realized that the reported
4 condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection 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 guidelines, the
spillway design flood is based on the estimated "Probable Maximum Flood™
- for the region (greatest reasonably possible storm runoff), or fractions
i 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
d dam, its general condition, and the downstream damage potential.
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PHASE I INSPECTION REPORT
NAT{ONAL DAM INSPECTION PROGRAM
BRIEF ASSESSMENT OF GENERAL CONDITION

AND
RECOMMENDED ACTION

Name of Dam: Ice Pond Dam
NDI ID N¢. PA 00566
DER ID No. 40-79
Size: Small (12.6 feet high; 230 acre-feet)

Hazard Classification: Significant

Owner: Service Development Corporation
Allentown, Pennsylvania

State Located: Pennsylvania

County Located: Luzerne

Stream: Tributary to Little Wapwallopen Creek

Dates of Inspection: 21 October 1980 & 9 March 1981

The visual inspection and review of available design and construction
information indicate that Ice Pond Dam is in fair condition.
Deficiencies noted during the inspection included the undermined and
deteriorated spillway concrete and heavy growth on the downstream
embankment face and a portion of the crest. In accordance with the
recommended guidelines, the spillway design flood for this facility is
in the range of the 100 year flood to the 1/2 PMF. Based on the size of
the dam, the selected SDF is the 100 year flood.

The nhydrologic and hydraulic computations indicate that the combination
of reservoir storage and spillway discharge capacity cannot pass the
Spillway Design Flood (100 year flood) prior to overtopping the
embankment. Therefore, in accordance with the criteria outlined and
evaluatei in Section 5.5 of this report, the spillway for Ice Pond Dam
is consicered to be inadequate.

The following recommendations should be implemented without delay:

a. The owner should retain a qualified professional engineer to
further assess measures required to provide adequate spillway capacity.
This should include a determination of remedial measures necessary to
repair the spillway and an evaluation of the need for providing a
drawdown facility for the dam.




ICE POND DAM

b. The heavy growth on the embankment should be removed under the
guidance of a qualified professional engineer.

c. Erosion protection should be provided on the upstream face of
the dam.

d. A uniform profile and width should be established for the dam
crest.

e. A formal surveillance and downstream emergency warning system

should be developed for use during periods of heavy or prolonged
precipitation.

f. An operation and maintenance manual or plan should be prepared
for use as a guide in the operation and maintenance of the dam during
normal and emergency conditions.

g+ A schedule of regular inspection by a qualified engineer should
be developed.

APPROVED BY:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEERS

PECK
olonel, Corps of Enginecers
istrict Engineer

DATE : /3/"%“1 ?,
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PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
ICE POND DAM
NDI ID NO PA 00566
DER ID NO 40-79
SECTION 1

PROJECT INFORMATION

1.1 General

a. Authoritz

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 non-Federal 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

Ice Pond Dam is an earthfill structure approximately 12.6 feet
high and 510 feet in length (including spillway). The spillway is an
uncontrolled broad-crested weir approximately 28 feet in length and
spanned by an old roadway bridge. The outlet facilities for the dam
consist of a drop inlet with stoplogs and a 14 inch diameter outlet
pipe. The present spillway crest is 1.8 feet below existing top of dam.

Note: The U.S5.G.S 7.5 minute Quadrangle Sheet (Wilkes-
Barre West, Pa.) indicates reservoir elevation of 1145
MSL, which is used in this report as existing spillway
crest elevation.
b. “Locationg YWright Township, Luzerne County
U.S.G.S. Quadrangle - Wilkes-Barre West, Pa.
Latitude: 41° 8.5' Longitude 75° 56.5'

Ref. Appendix E, Plates I & II.




c. Size Classification: Small: Height - 12.6 feet
Storage - 230 Ac. ft.

d. Hazard Classification: Significant (Refer to Section 3.1.E)

e. Ownership: Service Development Corporation
Room 206
956 Hamilton Mall
Allentown, Pennsylvania 18101
c/o Mr. Turney Gratz, Manager

f. Purpose: Future Land Development

g. Design and Construction History: Information concerning the
original design and construction of the dam is very limited. The dam
was designed by a civil engineer. A previous owner (Mr. George L.
Fenner, Jr.) reported that the dam was built around 1909 consisting of
only a "concrete wall". Mr. Fenner also stated that field stones and
random fill were added to both sides of the wall at least two different
times, eventually creating slopes of about 1V:2H. The original outlet
works is blocked at the downstream end; however, an additional outlet
facility, now partially obstructed, was built at a higher elevation
sometime after 1938.

h. Normal Operating Procedures

The reservoir is normally maintained at the crest level of the
drop inlet. Inflow occurring when the lake is above the inlet crest is
discharged through the uncontrolled spillway.

1.3 Pertinent Data

a. Drainage Area (square miles)

From files: 0.09
Computed for this report: 1.23
Use: 1.23

b. Discharge at Damsite (cubic feet per second)

Maximum known flood unknown
Qutlet works with maximum pool (E1.1146.8) 13
Spillway with maximum pool (E1.1146.8) 180

c. Elevations (feet above mean sea level)

Top of Dam
Design unknown
Existing 1146.8

Normal pool (Drop Inlet Crest) 1144.5




c. Elevations (feet'above mean, sea level) (Cont'd)

Spillway Crest
Design unknown
Existing 1145.0
Outlet Works
Note: Original sluiceway not functional
Crest of Drop Inlet

; Design unknown
Existing 1144.,5
Downstream outlet invert
Design unknown
k Existing 1140.0
i Streambed at toe 1134.2

d. Reservoir Length (feet)

Normal pool (El.1144.,5) 2,000
Maximum pool (El1.1146.8) 2,200

e. Storage (acre-feet)

Normal pool (El.l1144.5) 150
Maximum pool (El.1146.8) 230

f. Reservoir Surface (acres)

Normal pool (El.1144.5) 40
Maximum pool (El.1146.8) 46
g. Dam

Note: Refer to plates in Appendix E for plans and sections.

Type: Earthfill w/concrete core wall.
Length: 510 feet (including spillway).
Top Width: Average 7 feet; 3.5 feet minimum (as surveyed).
Height: 12.6 feet (as surveyed; low point to d/s toe).
Side Slopes:
Upstream 1v:2.5H (average)
Downstream Varies 1V:5H to 1V:12H; then 1V:2H
Zoning: None
Cutoff: Corewall extends 4 feet (minimum) into original
ground.

Grouting: None

h. Outlet Works

Type: Drop inlet w/stop logs
Conduit: 14 inch diameter iron pipe
Closure: None.




i. Spillway

Type: Uncontrolled rectangular concrete broad-crested weir
Location: Center of dam

Length: 28.0 feet, 25.5 feet effective flow length.

Crest Elevation 1145.0

Freeboard 1.8 feet

Approach Channel Reservoir

Downstream Channel Earth and Rock

Bridge Low steel at Elev. 1146.5, one pier 2.5 feet in width




SECTION 2

ENGINEERING DATA

2.1 Design

The available data for Ice Pond Dam consist of files provided by
the Pennsylvania Department of Environmental Resources (PennDER).
Information available includes state inspection reports, various related
correspondence, and a report dated 2 June 1915 which provides a general
description of the facility. Two drawings dated Oct 1913 showing a plan
and sections of the dam are also available. No other information
concerning design of the facility is known to exist.

2.2 Construction

Very little information is available on the original construction
of the dam, other than a letter from the original owner stating it was
constructed as designed. Modifications made to the dam since its
original construction include random placement of fill on both sides of
the dam and construction of an additional outlet facility consisting of
a drop inlet w/stoplogs and a l4 inch diameter outlet pipe.

2.3 Operation

No formal records of operation or maintenance exist, other than a
report submitted to PennDER dated 8 June 1936 which provided information
relative to spillway flow during the flood of March 1936. The current
owner stated he checks the dam periodically and during storm events.

The most recent PennDER inspection report (28 December 1964) indicated
that the dam was in generally fair condition.

2.4 Evaluation

a. Availabilitz

All available written information and data were contained in
the permit files provided by PennDER.

b. Adequacy

The available data, including that collected during the recent
detailed visual inspection, are considered to be adequate to make a
reasonable assessment of the dam.




SECTION 3
VISUAL INSFECTION

3.1 Observations

. a. General. i\ The overall appearance and general condition of the

5 dam and appurtenances are fair., Noteworthy deficiencies are described
below. The visual inspection checklist and field sketch are provided in
Appendix A. Photographs taken during the inspection are reproduced in
Appendix C.

¥

The reservoir pool was approximately one foot below spillway
crest on the day of the initial inspection. Present during this
inspection were Turney Gratz of the Service Development Corporation,
owner of the dam, and Gerard Gagne of Spotts, Stevens and McCoy, 1
Incorporated, consultants for Service Development Company. '

On the day of the review inspection there was approximately 0.1
foot of water flowing over the spillway and the outlet works conduit was
discharging at a depth of 0.1 foot.

b. Embankment. The horizontal alignment of the crest is good with
no evidence of cracking or instability. The upstream face slopes at ,
1V:2.5H except for the upper two feet which varies in slope from 1V:1H _
to near vertical. The massive downstream face is irregular with the i
slopes varying between 1V:5H and 1V:12H for at least 40 feet downstream
before steepening to 1V:2H. This irregularity is apparently due to the
random placement of large quantities of additional fill sometime after
construction and not from any stability problems. Two to twelve inch
stone protects the entire upstream face below the spillway crest
elevation. The slope above this elevation is steep, apparently due to
erosion. Localized erosion has reduced the crest width to 3.5 feet near
the spillway. The upstream face near the crest is covered with brush
and some trees. The portion of the crest to the right of the spillway
and the entire downstream face of the dam are overgrown with brush and
trees. The vertical alignment varies a maximum of about one foot with
the low spot occurring approximately 120 feet to the left of the
spillway. No signs of seepage, sloughing or instability were observed.

c. Appurtenant Structures. The outlet works and spillway are
located in the center of the dam. The spillway crest is cracked and
spalled and 1s undermined on the upstream side to a depth of about one
foot. The downstream face of the weir and the spillway walls are
severely deteriorated and spalled. Although the right wall is not as
deteriorated as the left, clear water is flowing at about 8 gallons per
minute from a hole near the base of the wall about eight feet below
spillway crest. Siltation and debris have buried the bottom step and
concrete apron of the spillway. A severely deteriorated wooden bridge
which crosses the spillway crest has a 2.5 feet wide pier which is in




. poor condition. It was apparent during the review inspection that the
condition of the spillway had worsened considerably since the initial
' inspection. '

The original outlet works consisted of an 18 inch square sluice
culvert through the base of the spillway. This outlet is presently
inoperable and the control is rusted and deteriorated. The downstream
end was not found. Sometime after 1938 another outlet structure was
added which consisted of a drop inlet with stoplogs located at the
‘upstream side of the spillway and a 14 inch diameter iron discharge
pipe. This pipe exits the downstream face of the spillway approximately
6.5 feet below the crest. The pipe is in fair condition and was
discharging about 4 gallons per minute on the day of the initial
inspection. This flow was apparently due to seepage through the
stoplogs, since the reservoir elevation was below the top of the drop
inlet., The drop inlet is partially filled with leaves and rocks. It is
; obvious from the location of the discharge pipe that the lake level
cannot be lowered more than about 6.5 feet below the spillway crest.

d. Reservoir Area. The reservoir slopes are flat and wooded with
no residential development. No potential for massive slides appears to
exist.

e. Downstream Channel. Approximately 1,200 feet downstream of
this dam is Blue Giant Meadow Pond Dam, DER No. 40-80, which is
classified as a significant hazard dam. This dam forms a lake that
extends to within 250 feet of Ice Pond Dam. Immediately downstream of
this lower dam is a road with a five foot diameter culvert. Approxi-
mately 200 feet further downstream is one trailer home with the first
floor approximately 2.5 feet above the spillway crest of the Blue Giant
Meadow Dam. Approximately five feet of the foundation or basement wall
is exposed. After passing through this area, which is relatively flat,
the stream becomes more confined before joining Little Wapwallopen Creek
about 3,500 feet downstream of the dam. Approximately 2.5 miles further
downstream is Andy Pond.

It is apparent that failure of Ice Pond Dam would cause failure
of the lower dam and create the potential for the loss of a few lives
and property downstream. The downstream development 1is shown on Plate
E-1I.

f. Evaluation:j Based on the above visual observations, it is
apparent that no maintenance of the dam has been performed for some
time. The trees and brush should be removed from the embankment. The
spillway crest, discharge channel and walls should be repaired. The
spillway bridge and pier should also be rehabilitated or removed since
the structure could block the spillway if it collapses. The embankment
and spillway appear stable since no signs of movement were noted and the
core wall and downstream slope are adequate. .




SECTION 4

OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

The facility is essentially self-regulating. Inflow would normally
pass through the drop inlet located in the spillway. Inflows in excess
of the drop inlet capacity would be stored until the lake elevation
reaches spillway crest. No formal operations manual is known to exist.

4.2 Maintenance of Dam.

The condition of the dam as observed by the inspection team is
indicative of a general lack of maintenance. No maintenance appears to
have been performed in the recent past as the embankment has heavy tree
and brush growth and the spillway has deteriorated. In addition, the
outlet facility is partially blocked. No formal maintenance manual
exists.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system exists.
4,5 Evaluation.

Routine maintenance of the facility should include removal of
trees, brush and high weeds. No adequate means culrently exists to
lower the elevation of the lake if required for any repair of the
structure. A means to lower the lake should be developed. Formal
manuals of maintenance and operation are recommended to ensure that all
needed maintenance is identified and performed regularly. In addition,
a formal warning system for the protection of downstream inhabitants
should be developed. Included in the plan should be provisions for
around-the-clock surveillance of the facility during periods of
unusually heavy precipitation.




SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports or calculations are known to exist for the
facility. Design drawings of Ice Pond Dam are located in PennDER
files. These drawings were compared to the existing facility.
Differences are noted below.

5.2 Experience Data.

Records of reservoir levels and/or spillway discharges are not
available. Review of the PennDER files indicated that the March 1936
flood event had a maximum depth of six inches over the spillway. No
other records of past performance are known to exist.

5.3 Visual Observations.

On the date of the inspection, no conditions were observed that
would prevent the facility from operating at existing spillway
capacity. Several modifications have been made to the dam since it was
originally completed. Fill has been added to the embankment, and a
bridge has been added across the spillway. The sluiceway shown on the
design drawings could not be located; however, a drop inlet structure
was constructed at an unknown date.

5.4 Method of Analysis.

The facility has been analyzed in accordance with procedures and
guidelines established by the U.S. Army, Corps of Engineers, Baltimore
District, for Phase I hydrologic and hydraulic evaluations. This
analysis has been performed using a modified version of a HEC-1 program
developed by the U.S. Army Corps of Engineers, Hydrologic Engineering
Center, Davis, California. Capabilities of the program are briefly
outlined in the preface contained in Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with the procedures
and guidelines contained in the National Guidelines for Safety
Inspection of Dams for Phase I Investigations, the SDF for Ice Pond Dam
ranges between the 100 year flood and one-half the Probable Maximum
Flood (PMF). This classification 1s based on the relative size of the
dam (small), and the potential hazard of dam failure to downstream
development (significant). Due to the small storage (approximately 230
ac-ft) and the small height (12.6 feet), the SDF selected is the 100
year flood.




b. Results of the Analysis. Ice Pond Dam was evaluated under near
normal operating conditions. The starting lake elevation was set at
1145.0 (spillway crest) which assumed the drop inlet was blocked. The
top of embankment (low point) was elevation 1146.8.

The 100 year flood peak is derived by averaging the peak flow
value obtained from two regression equations. The first regression
equation i1s from Bulletin 13, Floods in Pennsylvania Water Resources
Bulletin. Guidelines are provided to determine the peak value by use of
regional statistical data. The second regression equation is from the
Hydrologic Study, Tropical Storm Agnes, North Atlantic Division, U.S.
Army Corps of Engineers, 1975. Guidelines are provided to determine the
flood peak by use of map coefficients and logarithmic equations. The
following results are obtained.

100 Year Flood Peak CFS
Bulletin 13 -~ 405
North Atlantic Division - Tropical Storm Agnes - 1,145
Average 100 year flood peak - 780

To determine the adequacy of the spillway, the average value
for the 100 year flood is compared against the maximum outflow at low
point top of dam. If the maximum outflow exceeds the 100 year average
peak value derived above, then the spillway is rated adequate. If
however, the 100 year average peak value exceeds the maximum outflow at
low point top of dam, the spillway is rated inadequate. Results are as
follows. .

CFS
Maximum outflow at low point top of dam - 180
Average 100 year flood peak - 780

5.6 Spillway Adequacy.

Under existing conditions, Ice Pond Dam cannot pass the 100 year
flood peak value. Since this structure cannot pass the selected SDF
(100 year flood), the spillway is rated inadequate.

Y




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observation.

(1) Embankment.

Visual observations of Ice Pond Dam did not reveal any
signs of distress in the embankment. The dam consists of a massive
random earth embankment with a thick concrete corewall. The embankment
appears to have been randomly dumped and spread because the slopes vary
consliderably. No signs of seepage, sloughing, or other problems were
found during the inspection. The top 2 feet of the upstream embankment
have a 1H:1V slope to near vertical; it then flattens out to a 2.5H:1V
slope and is protected by 2 to 12 inch stone below spillway crest
elevation. Localized erosion of the upstream slope above the stone
protection is occurring. Erosion of the embankment adjacent to the
spillway has reduced the crest width to 3.5 feet.

(2) Appurtenant Structures.

The emergency spillway, original outlet works and drop
inlet works are incorporated in one concrete structure. This structure
is spalled and deteriorated, exposing some large aggregate. No signs of
distress or movement were found in the spillway. Remedial work should
be performed on these structures.

b. Design and Construction Data.

(1) Embankment.

Drawings indicate that the structure was designed by a
civil engineer. Available data consist of a profile, a section at the
spillway and plan view of the dam. No construction data are known to
exist. Excavation for the concrete corewall was designed to extend to
an average depth of 4 feet, except in the maximum section where it is
shown to be about 9 feet deep. The corewall is not shown to have
reinforcing; however, the wall appears to be adequately thick as it
varies from 3 feet 8 inches for wall heights under about 13 feet to 4
feet 3 inches where the wall is higher. Fill was added on the upstream
and downstream sides of this wall to within 4 feet of the top.

(2) Appurtenant Structures

Design data for the spillway and outlet works consist of a
section and plan view. The 4 foot 3 inch corewall is utilized as a
portion of the upstream side of the spillway.

11




c. Operating Records.

No records are known to exist. Operational features of the dam
are not considered to affect the stability of the dam.

d. Post-Construction Changes.

The dam was constructed around 1909, A change for the spillway
was submitted in 1915 to the Water Resources Board (now PennDER), which
is the data mentioned in 6.1b(l). No other requests for changes exist;
however, changes have been made. Inspection reports and information
from a previous owner indicate that fill was added to the dam on several
occasions. A drop inlet with a 14 inch diameter outlet pipe was added
to the spillway, but the date this was done is not known. The drop
inlet may have been added in 1964 when repairs were made to the
spillway, since the concrete is similar in appearance.

e, Seismic Stability.

The dam is located in Seismic Zone l. Based on visual
observations, the dam is considered to be statically stable. Therefore,
based on the recommended criteria for evaluation of seismic stability of
dams, the structure is presumed to present no hazard from an earthquake.

12




'SECTION 7
ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment.

a. Safety.

The visual inspection and review of available design and
construction information indicate that Ice Pond Dam is in fair
condition. Deficiencies noted during the inspection included the
undermined and deteriorated spillway concrete and heavy growth on the
downstream embankment face and a portion of the crest. In accordance
with the recommended guidelines, the spillway design flood for the
facility is in the range of the 100 year flood to the 1/2 PMF. Based on
the size of the dam, the selected SDF is the 100 year flood.

The hydrologic and hydraulic computations indicate that the
combination of reservoir storage and spillway discharge capacity cannot
pass the SDF (100 year flood) prior to overtopping the embankment.
Therefore, in accordance with the criteria outlined and evaluated in
Section 5.5, the spillway for Ice Pond Dam is considered to be
inadequate.

b. Adequacy of Information. The design and construction data
contained in PennDER files, in conjunction with data collected during
the visual inspection, are considered to be adequate for making a
reasonable assessment of this dam.

c. Urgency. The recommendations presented below should be
implemented without delay.

d. Necessity for Additional Studies. The results of this
inspection indicate a need for additional investigations to determine
measures required to provide adequate spillway capacity for this
facility.

7.2 Recommendations.

a. The owner should retain a qualified professional engineer
to further assess measures required to provide adequate spillway
capacity. This should include a determination of the remedial measures
necessary to repair the spillway and an evaluation of the need for
providing a drawdown facility for the dam.

b. The heavy growth on the embankment should be removed under
‘the guidance of a qualified professional engineer.

c+. Erosion protection should be provided on the upstream face
of the dam.

13




d. A uniform profile and width should be established for the
dam crest.

1 e. A formal surveillance and downstream emergency warning

system should be developed for use during periods of heavy or prolonged
precipitation.

f. An operation and maintenance manual or plan should be
prepared for use as a guide in the operation of the dam during normal
and emergency conditions.

g+ A schedule of regular inspection by a qualified engineer
should be developed.
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APPENDIX A

CHECKLIST - VISUAL INSPECTION
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APPENDIX D

HYDROLOGY AND HYDRAULICS




PREFACE

The modified HEC~1 program is capable of performing two basic
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 tvpically
used in the dam overtopping analysis are as follows:

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

b. Routing of the inflow 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 dis-
charge(s), time(s) of the peak discharge(s), and the maximum stage(s)
of each routed hydrograph at the downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequence resulting
from an assumed structural failure (breach) of the dam is typically
performed as shown below.

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

b. Routing of the inflow hydrograph(s) through the reservoir.

c. Development of a failure hydrograph(s) based on specified
breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired downstream
locations, The results provide estimates of the peak discharge(s),
tine(s) to peak and maximum water surface elevations of failure
hydrographs for each location.
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DA SHETY AnMISIS

ZCE Pordd DAM

COMPUTATIONS - SHEET / OoF

SHEETS

2-5-¥1

oy 31’8 CHECKED BY DATE

DAM  CLASSIFICATION

S oF DAM - SMALL
HAZARD - SIGNIFICANT
REQURED SDF - /00 YeAL Hood T )z FPMF

MM _STATISTILS *

HEIGHT oFf DAM - 12,6 FEET

STORAGE. AT MORMAL FPooL - ~/50 AcFT.
STORAGE A7 TDPOF BAN - 230 ACFT
DRAIAGE. AREA ARDUE DAMS/TE - 1.23 m™

ELEVATIONS : (MS.LY

ToP of MMM Low POIIT (FIER) - /146 . 8
MNORMAL Pool. - /1445
STREAMRED AT CENTERLINE F il - 1134.8
SPIiLLwAY CREST - N¥50
DROP THLET CREST - s

(REMOVABLE STOPLOES)
HYARDGRAPH HRAMETERS °

RIWER BASIA) -  SUSQUENAVOA RIVER BAm

ZORE. - 13
SYMOER COE FFICIENTS
Cr - o0.50
¢, - /.85

MEASURED ARAMETERS : *
L= LeNETH OF LONGEST WATERCOURSE.

Loog® LEDETY OF loGeEST WATERCOUESE TD

CENTROID OF THE BASIO

v oM VSGS. QUAD SHEET | WIKES -BARRE WEST, PA

l“: 0.83 ™

7% mavre SERES SCcALE. ¢ | 24000

-2




BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

SUBJECT bW SA—Fg] MMS'S

COMPUTATIONS ree M W SHEET £ oF SHEETS
COMPUTED B8Y ﬂ’ﬂ CHECKED DY DATE 2-5-51

NOTE.: ELEUVATONS ARE REFEREMCED T2 U.5.G.S. QUAD SHEET
ELTITLED WILKES BARRE WEST, PA. | ELEVAION GIVEN
AW QUAD SHEET 1S 146 wWHHCH WL BE ASSUMEX TD RE
AT THE SPILWRY CREST:

tp = SYNDERS RAS LAG TIME T2 FEAK /M HOORS
3 ﬁp:Ct/LLa\)a’a

0.3
f‘ | = 1.65(2.05 (0.83)) =z 247 hoors

RESERVDIR. CAPACITY
; - SURFACE AREA AT SALLWAY CREST (114500 - 4] 4 acc
- SURFACE AREA AT ELeVAion k0.0 - (02 AAES

CPLAWIMETERED, VALLE

Assome CODICAL METHOD APPLES 73 FIND LOW romIT
W PooL | 3ELOW NDRMAL PoOL .

Vld

YOLUME A WORMAL ool = 150 Ac.-F
(FROM DER. FuEs)

=Y. : - ay = 3(150A-7T) - flo FT
4 3A+( N /‘l ——_—(4{«,)
. ZERO STHRAGE AT ELEVATION = 1133.5

§ 62 4
) : R FLood RedTiG FePose:
N g ASsume THE. AVBRAGE. £4D
_3\4 AEA METHOD IS SOTARLE
EE"“H TO ELEVATIONS ABNE Apirih

N b ool - ELEUKTION AS)

x W

2 N b 2 A \

f- w H36‘ A (4,; "/AW

; “ - v Y r—— e

(4 w40 GO §0  lodo 120 Ao

5 ArEA O Acrgs
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A - ’ £ AT " * EPOAENS
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SUBJECT bAM wa}/ MMSIS

PAGE

COMPUTATIONS I@ pm M SHEET 3 oF
COMPUTED BY Ugfé CHECKED BY DATE 2-5-&/

ELEAMTION) - STORAGE TARLE. ® %

ELEVATON  AREA AH Av: (A_-%lz},su Lomazioe bure
(MSL) (Ac ) (F+) (Ac-Pr) (ac-m)
#1335 o - - o o
/5.0 4y SPULAY CAEST 153 /53 /sc
/46.0 4 /.0 425 /195.5 2
147 o 47 10 455 ) 2d4.0 246
1144.0 51 1o 490 290 e
y440 55 Lo 530 330  24-

1/50.0 Lo to 575 dos 4
U55.0 ¢ _so 3500 7505 7%
/16D.O foz ~ 5° 4550 12055 iz
0. 8 .
@ 7> 8 USED PR VALUES ASOUE MoRMAL oDk ob@ Mo 151
NoE - DRAAGE. AREA ARVEDAM 15 122mi "
ELEVATION) SroRAGE.
(My_s ( AL-fT1)
/133.5 ’)
50 - /50
6.0 o Zoo
4o 240
/144.0 20
o
B __400 )
nss.e 150
_Ji6o-0 lzie
4\

RoVNDED TO EAREST
0 Ac-F
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BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

wecer__ DAM SAFETY  AOALYSIS
COMPUTATIONS réa %NB AW SHEET 4 OF SHEETS

COMPUTED BY ﬁfé CHECKED BY DATE 2= 7 8’/

SA&F: BASED o0 THE SMALL HEIGr T oF 8AM Aub THE
SHALL STORAGE. |, THE SDF SELETEA FORTHS o] wAS
| TRE 100 YEAR Fxoob P THIS IS 10 ACLORDANCE. wm

771& CODEACE. AROVIAELD . ~--~_f—--1——-_ 1

e

<. YSE SAOF 3100 JEAR Food "."i S

......

R R t:r_"::i

_ﬁ"/’ CALCL ATTON S

SINCE. THE SOF SErECTED FOR THIS RWD HAS BEEMN
THE 100 YEAR. Frood, MO CALLULATIONS ARE MECESSAH
T COMPUTE THE PROBAJLE MAXIMOM PRECIPATHTION
(PMP) oR THE [RoBABLE MAXIMUM F00D (PrF).




BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

VaM SAvETY  Avsysis
COMPUTATIONS IC—& %AJ) AM SHEET s OF SHEETS

COMPUTED BY Uﬂm CHECKED BY DATE ’2 '? "g/

SUBJECT

EMERGENCY SPUwWAY CAPACITY
Note : SPiLwoky 1S LOCATED IN CEAMTER oF BDAM  SEE AED

SKEICH 110 APPEODIX A ExmiBir- 1 .

S S

SAuway DA
TYPE- BRoAD CRESTED |, ~45 P& wde
LENGTH - 25.5 FeeT
CREST ELEVATION) — M5 msL
Low PoidT 0P oF DAM — 6.8 mse | i
SPILLORY FREEBoAEN —  I.Sreem (Snll brlicgiall)
C vALES - 285 For  cpillwa

Nois . THESE C VALVES WilL RE USED BASED oM W idTH MRAUEL To
ROW | SPILLWAY 45 FEET | EMBANKMERT ~ 7T FEET . THESE
VALUES LUILL RBE HELY COUSTAUT PR Al HEADS AUD will
BE COMSERVATIVE FOR FACILITY| RATING.

SPuwAY RATING CURYE :

CEUTER PIER 1S 2.5 FEET W WiSTH |
LEAVING A Flow AREA oF 24.S Fesi
BY 1.5 FEET. BRINGE SECTIOR OER
SPILLWAY BT SHOWA .

WOOREL PLANKING

SPULAY wWiATH /S 2SS FEET  wiT
’ A FREEBDARD OF 1.5 PRIOR To
5 | = PRESSORE Aowd. RRILGE SECTION

— 28’ —— Stowon.

N
ANF -
(7,
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SALTIMORE OISTRICT, CORPS OF ENGINEERS PAGE

DAM SAFETY ArOALYSIS
=€ oud AAM -

COMPUTATIONS SHEET

SUBJECT

A
2-10-¥1

14 SHEETS

COMPUTED BY Ugl B CHECKED BY DATE

SIUCE THE. (WD PLAVKING LODULD  FLoAT OUT AfS> THE
STEEL T-BEAMS ARE SPACEX ABOUT 18 INUtES AMRT | THE BRIG
LoULd HAVE A MR EFFELT OR THE SPILLWAY RAWE CORVE.

SPrtory RATING CURVE. C=Z8S  LT25SPeT
oL Elevaiion H @ RooED @

(rMsL) (P> (cFS) ( CFS)

//450 (o} o o)
ud4o . lo 727 70 __

[ 8 f’l‘ob) /1.8 1155 _ /3.0_ -
W70 2._0 7 2-055 210 o
J144.0 30 3776 280

/149.0 4o Sg14 Sgo
/iS00 50 /12,5 &0 :
/55, © /0.0 229%-2 2300

3/
Q: CLMH * R B.sab«%a WMLDES
¥ ToD - ToP oF Dam

EMBARKMENT RAIDEG CUuRVE

THIS AALYSIS ASSUMES THAT THE EMBAROKMEUT BEHAVES AL A
BROAD CARESTED WEIR |F oUERTOPPING CLLURS . THIS DISCHARGE
CAL BE ESTIMATED BY:
& =CL, Huy"
WHERE : B = DiscutRee. OUCREMBAIKMET | |1 CFS
L = LENGT OF EmBanwMEnT | FT
His= WEIGHTED HEAD | 10 FEET, AVERAGE. FLOW ARR:
WEIGHTED AROVE Lol R¥ST oF MAM

C= CotFFICIEDT OF DISCHARGE.
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DA Shiery AmAL/SIS

PAGE

SUBJECT

COMPUTATIONS I&' '>OUB M SHEET 7 oF SMEETS
COMPUTED B8Y LL};ﬂ’e CHECKED BY DATE ;- ’0 -k‘
LERNGTH OF EMBANKMENT /ARDUVAOMTED
&. ?%U&;Ig ELE.Ung_Q_ég .
RESERVOIE ELEVATION) EMBAUKMENT LENGTH
(Mmsw) (P
2R
w410 80
. - 388
4”0 ] o _ﬁlgL" L
#soo T 4pe¥ T
___ Wsse B2
EMBAMKHELT RATING TARLE :
® ® O
RMA‘:; L, La  TAXREMENTM. TTAXAEMEUTAL o Llew WeMD O
ELEuATI HeAd Aowird, A, Area AT readil,
(MSL) (FT)  (Fr) -y CErt) (o (1) €
s - e - == - ©
470 go o oz Yo _go olo 7%
/1440 3% %o 1.0 230 4.0 062 S
n43.0 _ 4s2  3x¢ Lo A0 G1o 149 1215
500 4«7,_4{3 /.0 482.0 /15%.0 240 5107
pss.o Ko KZ 5o 2diwo 3590 740 snse

A, = H; [(e73]
Hus = /47/1..

@ -
® - recall (:2.85 FRom SHEET S

of THIS APPENIY .
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BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE
somecr__ DM Shrery  AAYSIS
COMPUTATIONS :C&' -%IOB bM . SHEET g oF SHEETS
COMPUTED BY Vo CHECKED BY oare 210 -61
ToTAL Fﬁaury RATING CuRVE :
RESERUDIE
Elevsiond P shuun R empank Qrome
(MsQ (crs) (cFs) (eFs)
__ 4o o . .. o ©°o
n4ss . 30 . _o© . 30
P40 70 ) 70
N8 (o) /180 o /80
N4lo 2/0 o RO
ydfe 380 540 920
Mo  sBo 2260 2BLo
_ Moo %o __ _SH9 £920
nsso 2300 21650 29956

At STOP Lot FACIITY Wil RE TEAOREH FoR FACIuTY
RATIE CLRVE | ASSOME  ZLOCKED.

100 JEAR Frood AIMYSIS =

THE SELETEDL SDF MR THE TXE FOD DAM HAS REELRD
THE 100 YEAL FLOOD- THIS 1S BASED or) THE SIZE OF THE DAM
MD THE HABARD CATRGOREY OF THE DAM.

TO DEVBLDR THE 100 YEAR FLoaD , 7TWO REGRESSIOA)
EQUATTONS withk BE USEA 70 AETERMINE THE (A VAUE .
THE AUERAGE. OF THE TUD RELRELSION PEAKS wiki. BE THE
/00 YEAR. PO FEAK. USEY 1N THIS ARAYSIS.

TOMETIA 13 £1o0d PEAK :
FRoM PLATE. 0.1 - TLE Powd MM 1s 0 Resiord S.

. REGRESSIOND EQUAT 10D 1S -
&o= AN
>-9 |

NADS FORM 1232, 28 MAR 74

Lt sk ete A -




WADB FORNM 1232, 28 MAR 74

BALTIMORE DISTRICT, CORPS OF ENGINEERS

susJECT D g'q":&_y AvAcySis

PAGE

compuTations =& O At sneer__ T or SHEETS
COMPUTED BY Wg CHECKED BY DATE H-24-¥1
wlnu!.:
Qrz oA Flow /or  Rervrd) (ERil T w0 yiwe

e = RELRELSIDODD  CONSTAOT

A = BLaoAsE AReA ;n SEUARE. MILES

X = REGRESS IO o LUEAST

Fo= AVRORL. PRECIPITATION) THEN = AUVERAGE

AORVVM. EXCESS PRECIPITATION) wHicH ELQuAs
AVERAGE. As oIl PRECLPITATION MINK ESTIHAE.
ROTELTIAL AV UAL. EVARPOTRARISFIRATION.

P = REGRESSION COEFFICIELT -

FAOM PLATE 2.

AVRASE Aot (REC PRI = 42 ziocnes
FOTERTIAL AR S APOTEALB PIEATION = 25 ToocmtsS

F=42-25 =17

A= .23 mi*
POR 100 (EAR. AroAtYsSIS
c= 2.2 ’P(_' =17
X= 0.75) A =123m*
P= o0.744 7= 100
X, b
THEREFDRE | Or = AP

.75/ 0. 744
Q.= w2z(r23)  (17)

Qoo = 40517 <75 FRoM BAULEOTIA) 18

Adu> CompPuTE THE J00 YEAL Fodd PEAK. ~RoM  HYARoLOGiC STDDY -
TROPICAL.STORM_ AGES , PORTH A—‘a‘l.AAJT:c,\c:u)&ou M s

Lot (Qm)= Com t 015 Lob(ﬂ

where: Cmza mop CotAUEMT Dk MEAD kog ofF Aromuat Rax
Bm = Geometric mean oF ALRUAL Ao %, T3

A = dRAILAGCE Ared Mt
™ -\0




WNADS FORM 1232, 28 MAR 74

BALTIMORE DISTRILT, CORPS OF ENGINEERS PAGE

DM Sarery  AmaLysis

SUBJECT

COMPUTATIONS Zce AuDd M sueer_19__ or SHEETS

COMPUTED BY CMECKED BY DATE 210 -¥!

7
Loa (gmd = Cm + 0.75 zaaa)
FRoM AGURE 21 (’m=z.oo
: kog (Qud= 2.00 + 0,15 l«a(ms)

Now, Compute the SuUnRd  DEVATION

S=C - oos /ad(A)

where : S STRIDARD DELIATION OF THE k6 6AR MMs OF

THE AUROUAL. FEAKS

Cs= o MAP COEFFICIEDT FoR STAODARD DEWATION

A - ARAInaGE AREA , mi™
5 FRoM FiIGuRE 22 C.,= 038

S=038- o0.05 /oa(/.zs)
S =037

Now , ComPUTE. 7HE. (00 JEAR FLood FEAK FRoM THE FollowindG

Loa(O(pﬁ = /06(0...3 + K(P,g\S

where: Lod (@) = Loa OF THE AjMluA Flood FEAR /PR
A G EXCEEDEAE FREQUENL (P)
(Qom>) = MEAD LOGARITHM oF ALNUAL Food fiw

K (/’,a\ =z SAUMRD DEVIATE PR A G100

EXCEEDEALE FREQUEAXY (P) AUD SKEW

COEFFICIENT (3)

S z ITAUDARD DEVIATIoL , LOGS OF AUOUAL

Food PeAKS

L OWE MEED TD KNOW SKEW COEFFICIEMT |, FRoM FIGuRE 23

8 = 0.43
. SRTCLLATED VALVE FRoM CHART (Exw&r 39 -

STATISTICAL. METHODS 10 HYARo - Lo REARH -

U.S. ARMY CORPS oF EWGIDELRS - ~AR . 1162
-

AN . -

reall A=1.23mi*




BALTIMORE DISTRICT, CORPS OF EMGINEERS PAGE

DA SAFerY ANAYSIS
e oS> DAM

SUBJECT

1"

compuTATIONS sneeT o sueers
compueD 8Y (z]zpé cueckeD oY oare __4-24-%1
* K(Aa.\ = K64 o6 - 277
04 - 2.¢2
/-Dg(‘b)) = [03(0,.5 v—K(/?a,\)S
Loa(q,,o) = 2.7 r 264(0.375)
,&5(@,& = 3.0587
Qoo = 1145 s
THEREFORE. | Qo = M¥5 TS FR0M TROPIAL STEN AGIIES REFRT

WORTH ATLAINC DD 1uSs040

Wouws CoMPoTE THE 100 yeAr FLoch PeAr BY AVRRAGG- THE Two
REGRESSI10D  PEAKS,

B ° 405,77 +~1H8

= 775.38
-

c B,y = 780 cFs.

SALLWAY ANEQUACY :
THE SPAON |S COMSINERED AREQUME IF THE MAHUAM
OUTFLOW THROUGH THE SPILLwhY A Low FOIT ToP oF

DAY 1S GREATEL DA THE &y, FeM CALCLLATEL ABOUE.

THEREFORE

MHAOHUM OUTRLOK) AT ToPoFMMd = /80 cFs
HMAKMOM 100 YEAR THOFLou) = 78D S

SICE THE MANHOM TaOFLou) 1S GREATER THHL THE

WADB FORM 1232, 20 MAR 74

MAGMOM OUTAOW , THE SPILIORY 1S RATED TRMEQUATE




BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

waecr_ DAM SAFETY  AIOALYSIS

COMPUTATIONS IC.f, PDU} w SHEET /2 OF SHEETS
COMPUTED B8Y LA;,’B CHECKED BY pare __Z-tI-E !

bRoP TRLET ¢
CoweRETE. STRUCTDRE WOiTH WUOODEA STDPLOES (ReEMOMEEL
TUAKE. ELEVATION — 11445 (% coor &iow SPLWwWAY)

QUTLET ELEVATTON) —  1Mf0.0

OWDEL EUSTIOG CODNTIONS | THE DRopP TOLET /S Mor -OFeebi
WE WL ASSUME THAT TRE OUTLET CALD BE MADE OPERABLE.
ATD THET THE. FOLlOow IR & JADES ool RE ATPPLICABLE,.

RETAVEVAL. DROP TPLET 127 ‘ba i el NS |
ALD A MY ANAmMeree TRoL PPE.. ASSOME 10LE7 AT i

& AS WEIRL OO BSIBES. (1=2.4D TOTAL LENSTH = 4f2.uxnes,

“or ELevATION Weie. oo @ | ORIFICE Flow

(Mse.) Q-eH ¥ 3=CAG R

1445 ) B o

IS0 32 W 3

y)2 A ‘ ) . /3
B (DY . 87 3% /3 i

RtV it

. e
O WER ggusTion: §=eidt
where Lz 12°G) + ¥ = 42 woeues
= BS5rea

H 5 rhow ELEVAT IO — 1144 S

& ORIFILE EQUATOD Q -CAJadA'
C:O-é ) 77'\6; 6‘\'& /07 >
Azaredf pee = WY = TN lorrr
#= 201 ELEUNIOLD ~ 114b0.0

oTE. : SMALLEL. VALVE DF WEIR A DR 2RIFCE Flaw would
QE VSED Foe-TwA Etuiiiold
-3

s A RIS S T Y e

WADD FORM 1232 280 MAR 74




APPENDIX E

PLATES

TN e Mty 8%

WA R s







=X T I I/ - I L FI 13
.uwurxxx. ,69. 89 o Joo_

W00 1 37vIS

T€8A S31¥3S MN 1h 998C SWY

9¢61 ONV 6961 U3SINIBOLOHI
Lyél

S (/S 25GL M—S LOIYN
ITONVHAVAD G IHHVE-SIHTIM /MmN

Vd 1SIM JHHVE-SIMTI

' . r
ool .
J / § A — ;
- (- —— e S “en Y
. / . )
Ao ,

85aNo0219

7

JeM

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ICE POND DAM
SERVICE DEVELOPMENT CORP

DRAINAGE AREA 8 DOWNSTR

4

DEVELOPMENT PLAN

MAY 1981




——
PR

:‘;‘Zf:c

3
PR

D pé

-

+

%
RS- DA {

At

et

X >R
LS au— S——
o

IS BTN SN TR SR 9

H

o~

oy oy

+ e
s

Y

bt b oo 1B o

A w1
e e S

PN

pil 2 B0 )
pw § Soirasy ~+1
FRWS WrYINTE N 06 TRPuDY

| 24

D s, o ki T

pe Sy

1.3y

j ey

[

Tt

\ | ik
TR I SUFUEE
1) H W | AN
(2as TR LEred BOTFEN

et T 1

...ﬁ:.a(.t...c.c..H.“..»b..u._ﬁ.__..,..a.m\.\....\wlam.uamr: ul_uu.ﬂ,ﬁ.:t# LA . 3 A \
KPR Y RIS AT S rﬁk ; BN N TNTPEN S AN Ll e\ LG
1§57 .tl..”.“%.&. P WV..#.,. 4o s £ PR ; il A.xv.rw :an B Y

~..‘ “«.‘J‘

'3
&' &, :




-
&

ICE POND DAM
! PLATE E-I¥ ™

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
SERVICE DEVELOPMENT CORP

MAY 1981

g

")
’&
o b
-
AT
T4

£V e
:.ﬁ

%

1id

[

raé‘,’??- :
Z oy

.7
Y

1

Herz 4
*'aasaz '

4 B b7,

Fe
ri
vr.ra
o
o
acree .

e

H:

é

Q.- AE2Y

’-i

.m: “n._wu .um un_ m& _m i .. _..m L m.. .m m
w L i ﬁw g%_mwmﬁmmwmm %%w -
il .m,._ .u....m.' HizcH] i m..w_ e ) | m. £
h,mwww“,“ mmmm_@ qw N_M_MWM %ﬁ __mmm Em . _mm mmm_mmmm_m MZ _Mm“w...mm -
,_n__".. .“M.ﬁ_m i ] ! i ik
ﬁ, W M__” i ___m__m_%_w_? %
. .

TR




KT
b

m
N

AN\
oty e R4

-j{:’i ..

-
~

»44

Gty

QLAY P R L#.mmﬂ%w,w&.f&??

2wz

N
RIS A P SR FURFI PO TRV




*
R

Sias SALa

N
)







S A.m, .vV
[

e XA

P R

g , 1 90& v

k&« .3{ Acﬁ. I3 “ﬂd M;\c._n ‘
t. 'Mvv. 'tri xN

3




APPENDIX F

GEOLOGY




; ICE POND DAM
; GENERAL GEOLOGY

] The bedrock at Ice Pond Dam is the Irish Valley Member of the Catskill
Formation. This member consists of marine and nonmarine siltstone
interbedded and grayish-red sandstone and claystone. Late Wisconsinan
glacial drift, probably till, is believed to overlie the bedrock at this
site. The thickness of drift 1is probably less than 2m, but locally it '
may be thicker particularly to the northeast of Ice Pond. !

LEGEND
(Bedrock)

Dcsc CATSKILL FORMATION, SHERMAN CREEK MEMBER - i 4
Alternating grayish-red siltstone and claystone in
poorly defined, fining-upward cycles, and minor
i intervals of gray sandstone; laterally equivalent to
Berry Run, Sawmill Run, Packerton, and Long Run |
Members.

Dciv CATSKILL FORMATION, IRISH VALLEY MEMBER - Light-

olive-gray marine siltstone interbedded with

] nonmarine, gray and grayish-red sandstone and
grayish-red claystone, arranged in fining-upward i

cycles.
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