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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 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 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 these conditions be prevented or corrected.

V i Phase I inspections are not intended to provide detailed hydrologic and

hydraulic analyses. In accordance with the established guidelines, the
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2 spillway design flood is based on the estimated "Probable Maximum Flood"

for the region (greatest reasonably possible storm runoff), or fractions

thereof. The spillway design flood provides a measure of relative

spillway capacity and serves as an aid in determining the need for more

detailed hydrologic and hydraulic studies, considering the size of the

dam, its general condition, and the downstream damage potential.
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PHASE I. INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: INDIAN LAKE DAM
NDI ID No. PA 01041
DER ID No. 40-143

Size: Small (9.4 feet high; 280 acre - feet)

Hazard Classification: Significant

Owner: John R. Larsen
Milford, Pennsylvania

State Located: Pennsylvania

County Located: Luzerne

Stream: Shades Creek

5 Dates of Inspection: 22 October 1980 and 10 March 1981

The visual inspection and review of available design and

construction information indicate that Indian Lake Dam is in fair

condition. Deficiencies noted during the inspection included the

reduced spillway capacity and lack of erosion protection for tie

embankment at the spillway and discharge channel. The Spillway Design

Flood (SDF) for a dam of this size and classification is in the range of

the 100 Year Flood to the 1/2 PMF. Based on the small storage and

height the SDF selected was the 100 Year Flood.

10
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INDIAN LAKE DAM

The hydrologic 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

evaluated in Section 5.5 of this report, the spillway for Indian Lake

Dam is considered to be inadequate;.

It is recommended that:

a. The owner should retain a qualified professional engineer to

further assess measures required to provide adequate spillway capacity

for this facility. As an alternative, the removal of the telephone

poles will provide adequate spillway capacity.

b. A trash rack should be provided on the intake structure and the

obstruction should be removed from the discharge end of the outlet works.

c. A formal surveillance and downstream emergency warning system

should be developed for use during periods of heavy or prolonged

precipitation.

k, v
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INDIAN LAKE DAM

F -'A

d. 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.

e. A schedule of regular inspection by a qualified engineer should

be developed.

Approved By:

DEPARTMENT OF THE ARMY

Baltimore District, Corps of Engineers

+JAMES W
Colonel, Corps of Engineers

.istrict Engineer
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i PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

INDIAN T.AKE DAM

NW III NO. PA 01041

DER ID NO 40-143

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. The Dam Inspection Act, Public Law 92-367,

authorized the Secretary of the Army, through the ?orps of Engineers, to

i (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. Indian Lake Dam is an

earthfill structure with concrete corewall approximately 9.4 feet high

and 404 feet in length (including spillway). The spillway is a

trapezoidal uncontrolled broad-crested weir approximately 52 feet in

length and located near the right abutment. The outlet works is a 16

inch diameter pipe equipped with two gate valves.
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NOTE: The U.S.G.S. 7.5 minute Quadrangle Sheet (Pleasant View

Summit, PA) indicates a reservoir elevation of 1874,

which is used in this report as design spillway crest

"" elevation.

b. Locationr)Bucks Township, Luzerne County, ... ;

U.S.G.S. Quandrangle - Pleasant View Summit, PA.

Latitude 410 11.6' and Longitude 750 40.2'

Ref App E. Plates I & II.

c. Size Classification: Small: Height - 9.4 feet, Storage - 280

3cre-feet.

d. Hazard Classification: Significant (Ref to Section 3.l.e). fi

e. Ownership: Mr. John R. Larsen.
Lake Adventure
Box 5000
Milford, Pennsylvania 18337

f. Purpose: Recreation

g. Design and Construction History: The dam was designed by

Wintermute and Halsey Engineers in 1929, and construction was

essentially completed in 1930. Although no formal post-construction

changes have been authorized by PennDER, several modifications have been

made to the spillway which have reduced its effective capacity. Refer

to Section 3 for detailed discussion of these changes.

h. Normal Operationg Procedures. The reservoir is normally

maintained at the crest level of the uncontrolled spillway. Inflow 2

occuring when the lake is at or above the spillway crest is currently

discharged through the uncontrolled spillway.

2



(- 1.3 Pertinent Data.

a. Drainage Area (square miles)

From filec; 0.30
Computed faJr this re.)rt: 0.27

Use.,__ 0.27

b. Discha:ge at Damsit,. (cibic feet per second)

Max:imum known flood unknown
OuLtet works with mnxiauz ,on' (El. 1876.2) 17
Spillway with maximum pcol G"1. t876.2) 65

c. Eievadions (feet above nan -aa leel)

'ote: A,! elevationa are returned to a Spillway
crest eleva ,x. of 1874.0 'ten of corewall)

Top o': .,am
besign 1879.0
• =ist ng 1876.2Hozr,,al xjooI (Exisi 'ig S -'Ilwa,,Cr-) 1875.5

SpLV1I *.y Crest
Dcs g,, 1874.f)
'%xisting 1875,5

Outlet Works
Upstream invert 1867.7
Downstream invert 1866.8
kreambed at toe 1866.8

d. Reservoir Length (feet)

Normal pool (El. 1875.5) 2400
hqximum pool (El. 1876.2) 2450

e. Storage (acre-feet)

Design normal pool (El. 1874.0) 190
Exist. normal pool (El. 1875.5) 240
Maximum pool (El. 1876.2) 280

r. Reservoir Surface (acres)

N') aal pool (El. 1875.5) 32
• irnum pool (El. 1876.2) 35

g. Dam

Note: Refer to plates in Appendix E for plans and section

3



Type earthfill w/concrete
corewall

Length 404 feet, including

spillway

Top Width 6 feet, average

Height 9.4 feet

Side Slopes
Upstream iV:5H (exist.); IV:2H (design)
Downstream 1V:5H (exist.); IV:2H (design)

Zoning None

Cutoff Concrete corewall

Grouting None

h. Outlet Works.

Type: One 16 inch pipe

Length b0 feet (estimated)

Closure: Bronze gate valve
upstream of corewall
and at d/s toe.

i. Spillway (Existing Condition)

Type Trapezodial broad-
crested weir.

Location Near right abutment.

Length 35 feet (bottom); 52 feet (top)

Crest Elevation 1875.5

Freeboard 0.7 Feet

Approach Channel Reservoir

Downstream Channel 3 pipes immediately
downstream through road
embankment, then earth
and rock channel.

44



SECTION 2

ENGINEERING DATA

2.1 Design

The available data for Indian Lake Dam consist of files provided by

the Pennsylvania Department of Environmental Resources (PennDER).

Information available includes PennDER inspection reports, various

related correspondence, and specifications dated 28 March 1929 which

provide a description of the design of the facility. Drawings dated 28

4March 1929 showing plan and section views of the dam are also

available. No other information concerning design of the facility is

known to exist.

2.2 Construction

Information available on the original construction of the dam is

generally limited to the design plans and specifications and PennDER

progress reports. There were no problems noted by PennDER inspections

during construction of the dam. ModificAtions made to the dam since its

original construction include changes to the spillway, which are

deicribed in further detail in Section 3 of this report and flattening

of the embankment slope as duscribel in Section 6.

5



2.3 Operation

No formal records of operation or maintenance exist. Members of

the Indian Lake Sports Club Association stated that they have

responsibility for operation and maintenance of the facility in

accordance with an agreement with the owner, Mr. Larsen. Mr. William

Landmusser, (P.O. Box 87, Star Route Road, White Haven, PA 18661) is the

chairman of the Board for the Association. Association members stated

they check the dam periodically and during storm events. The most

recent PennDER inspection report (2 June 1964) indicated that the dam

was in generally fair condition.

2.4 Evaluation

a. Availability

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.

to



SECTION 3

VISUAL INSPECTION

3.1 Observations.

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

dam and appurtenances are fair. The spillway crest has been raised and

the dam crest is two feet ,elow esign elevation. These and other

noteworthy deficienc. e are notedebl~w. The visual inspection

checklist, field sketch and profile are provided in Appendix A.

Photographs taken during the inspection are reproduced in Appendix C.

'- The reservoir pool was 3.5 feet below spillway crest (corewall) on

the day of the initial inspection, 22 October 1980. The lake was

purposely drawn down so that maintenance of the dam could be

performed. On the date of the review inspection, the reservoir level

was one foot above the spillway crest (corewall). ,Present during the

initial inspection were Mr. Schall, Mr. Housenickt 'and Dr. Teitsworth,

members of the sports club association.

b. Embankment. At the time of the initial inspection, the dam was

undergoing maintenance. The embankment has been stripped of all

vegetation. This apparently included trees aad brush, as evidenced by

the roots still projecting from the embankment. This clearing operation

has exposed the top of the corewall for approximately 150 feet to the'

(. Ileft of the spillway. Sod from the crest has been deposited along the

7
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upstream face near the crest. Under this mat .al it can be seen that

the upper two fcat of the upstream slope does not have riprap, and.

erosion has caused the slope to become near vertical. Below this point

the slope is LV:5H with riprap. During the review inspection, it was

observed that this sod has not been removed and no riprap has been

added. The downstream slope is lV:5H and is covered with a new growth

of grass. Approximately 25 feet downstream of the crest is a dirt and

gravel roadway. The vertical alignment of the crest is irregular with

the low spot occurring at the right abutment contact. No signs of

seepage or sloughing were noted.

c. Appurtenant Structures. According to the design drawings the

outlet works was to consist of a 16 inch diameter cast iron pipe encased

in concrete, a concrete intake structure with trash rack and two valve

boxes with the pipe ending 2 feet beyond the downstream valve box.

However, the inspection revealed that the upstream and downstream ends

of the conduit are 16 inch diameter vitrified clay pipe with the last

section of the downstream end broken. Also, there is no trashrack on

the intake structure, which is in otherwise good condition. Heavy steel

plates covered the top of the valve boxes and prevented access to the

valves. It was reported that the valves operated satisfactorily when

the lake was recently drawn down. The area around three sides of the

valve box at the crest has been excavated to a depth of about two

feet. This apparently was done to permit application of a surface coat

of mortar. The downstream face is the corewall. The outll • ciwv;j is

z,
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a ditch cut in earth with a 4 to 6 foot bottom width and vertical side

slopes approximately 6 feet high. ALdt ten feet downstream this

channel widens slightly and the depth is one to two feet. There are no

obstructions to flow.

Ix
During the review inspection, it was noted that the excavation

around the upstream valve box has not been backfilled. The downstream

end of the conduit could not be found. It could not be determined

whether the steep side slope of the outlet ditch had collapsed or the

pipe was purposely backfilled.

The spillway was originally designed as a five foot deep

trapezoidal notch in the corewall with a 40 foot bottom width and 1V:lH

sides. As noted in inspection reports by the State of Pennsylvania,

lengths of telephone poles and timbers have been placed over and

upstream of the corewall to raise the level of normal pool about ten

inches above the design elevation. Those present during the int;0

inspection stated that maintenance was not complet, aiii that the

spillway would be cleaned out. Howev.--. on the day of the review

inspection, the poles aor t nLmbrs were placed neatly on edge and two

Shigh imrnediatty ip-tream of the corewall. Metal rods were driven

behhd the corewall to restrain the poles. In addition, earth fill has

been placed on the upstream side of this obstruction for a width of

about five feet. This obstruction effectively raises the spillway crest

level approximately 1.5 feet.

9



The spillway discharge channel is cut in earth the same width as

the weir initially but then narrows to 25 feet wide about 25 feet

downstream of the weir. At this point the flow must pass through 2-24

"4 inch corrugated metal pipes and 1-22 inch iron pipe to cross a road.

These pipes are in good condition but erosion is occurring under the

pipes. However, if these pipes should fail or become obstructed, water

would pond and flow over the road. This would not pose a threat to the

safety of the dam. The discharge channel downstream of the pipes was

recently cut in earth and has adequate dimensions. The ,,iit :e spillway

discharge channel and the embankment .dj: it to the spillway weir are

unprotected from erosion. .SI icient flows over the spillway could

eventualv ,iodcri-ille that portion of the corewall.

d. Reservoir Area. The wooded reservoir slopes are flat to

moderate and appear stable. There is residential development around the

entire perimeter of the lake. The lake was originally natural and

sedimentation does not appear to be a problem.

e. Downstream Channel. The first two hundred feet below the dam

were recently cleared. The natural channel then flows through woods in

earth and rock. The stream crosses under the access road twice within

* one mile below the . The stream then crosses under Pa. Route 115 via

a large concrete culvert approximately 1.4 miles downstream of the

dam. Approximately 3.5 miles downstream of Indian Lake is Bear Creek

Reservoir (Francis E. Walter Dam). One house with a first floor nine

10



feet above the streambed is located -adjacent to the stream ahbt o,.-

mile from the dam. One multi-family dwelling wit1h rih l st (Loor nine

feet above the streambed and one commrelr-.;. 'ZiL.1bLishment (under

construction) are loc:iI',,l :Id j::'s't to the stream bank and just upstream

of Pa. Rolih, 1 1'i, rlhe location of these homes with respect to the

st ioambed represents a significant hazard to the loss of a few lives and

property damage should Indian Lake Dam fail. The downstream development

is shown on Plate E-II.

f. Evaluation. The current maintenance being performed on the dam

has both improved and worsened the condition and safety of the

facility. The removal of the trees and brush from the embankment is a

positive measure, although the method of removal is questioned. The

embanlnent crest is a full two feet below design crest, which causes

concern for the safety of the structure since the spillway now has 1.5

feet of fill over design crest. In addition, the lack of any erosion

protection for the embankment at the spillway and the discharge channel

causes concern for the safety of the structure and its ability to

withstand a flood event.

11



SECTION 4

OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

The facility is essentially self regulating. Inflow normally passes

through the emergency spillway located in the right portion of the dam, and

through the 3 outlet pipes under the roadway located 25 feet downstream of the

spillway. Large inflows in excess of the emergency spillway capacity overtop

the embankment. No formal operations manual exists.

4.2 Maintenance of Dam.

The condition of the dam, as observed by the inspection team, was fair.

The embankment had been recently cleared prior to the October 1980 inspection

and the lake had been drawn down for work on the embankment, spillway, and

outlet works. A reinspection of the site in March 1981 revealed that several

modifications were made to the structure since the October 1980 inspection.

The spillway had been raised approximately one foot and the upstream side of

the spillway was filled in an attempt to seal the horizontal laid telephone

pore weir. The telephone poles were loosely sr;ured with metal rods; however

it appeared that during a flood of significant proportion they may float out,

thereby producing a surge in downstream stages. Additionally, the downstream

end of the outlet conduit could not be located. No formal maintenance manual

( -, exists.

12
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4.3 Maintenance of Operating Pacilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system exists.

4.5 Evaluation.

The raising of the spillway combined with the sudden failure

potential of the telephone pole weir are a concern for a possible flood

wave surge from failure of the structure. The outlet works sbould be

free of obstructions and easily workable in an emergency condition.

Formal manuals of maintenance and operations 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 precipatation.

13



{ ( SECTION 5

HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports or calculations are known to exist for the

j1 facility. Drawings showing embankment, spillway, and reservoir area

details are located in the PennDER files and are shown in Appendix E of

this report. The elevation of the top of corewall in the spillway was

assumed to be elevation 1874 and not the value shown in Appendix E.

This is due to the elevation found on the U.S.G.S. quad sheet entitled

Pleasant View Summit, Pa., showing 1874.0 which was assumed to be the

top of corewall in the spillway.

5.2 Experience Data.

Records of reservoir levels and/or spillway discharges are not

available. No records other than the recent draw down of the lake in

the fall of 1980 are available.-,

5.3 Visual Observations.

On the date of the inspection, a condition was present that may

prevent the facility from operating effectively during a flood event.

The spillway level has been raised and the top of dam is lower than

design. This significantly reduces the freeboard. See field sketch in

14



>[ K Appendix A, Exhibit A-i, for location of outlet works and outlet

channel.

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 the HEC-l

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.

1 5.5 Sumary 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 Indian Lake

Dam ranges between the 100 year flood and 1/2 the Probable Maximum Flood

(PMF). This classification is based on the relative size of dam

(small), and the potential hazard of dam failure to downstream

development (significant). Due to the small storage (280 ac. ft.) and

small height (9.4 feet), the SDF selected was the 100 year flood.

15



b. Results of the Analysis. Indian Lake Dam was evaluated under

near normal operating conditions. The starting lake elevation was set

at 1875.5. The top of embankment (l.;w point) was elevation i876.2.

The 100 year flood peak is derived by averaging the peak fl.'v value

obtained from two regression equations. The first regression equation

is 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- 118

North Atlantic Division 272

Tropical Storm Agnes

Average 100 year flood peak 200

To determine the adequacy of the spillway, the average value for

the 100 year flood peak is compared against the maximum outflow at low

point top of dam. If the maximm outflow exceeds the 100 year average

peak value derived above, then the spillway is rated adequate. If

16



b. Results of the Analysis. Indian Lake Dam was evaluated under

near normal operating conditions. The starting lake elevation was set

at 1875.5. The top of embankment (low point) was elevation 1876.2.

The 100 year flood peak is derived by averaging the peak flow value

obtained from two regression equations. The first regression equation

is 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- 118

North Atlantic Division 272

Tropical Storm Agnes

Average 100 year flood peak 200

To determine the adequacy of the spillway, the average value forI the 100 year flood peak is compared against the maximum outflow at low

point toz of dam. If the maximum outflow exceeds the 100 year average

peak value derived above, then the spillway is rated adequate. If

16



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:

CES

Maximum Outflow at low point top of dam - 70

Average 100 year flood peak - 200

5.6 Spillway Adequacy.

Under existing conditions, Indian Lake Dam cannot pass the 100 year

flood peak value. Since this structure cannot pass the selected SDF

(100 year flood) the spiliway is rated inadequatej unsafe, non-emergvncy.

17
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•SECTION 6

STRUCTURI STABILITY

,a. Viual bservtion

(1) Embanlaent. Visual observations of Indian Lake Dam 11

indicate that the dam is in fair condition. No signs of embankment

distress vere observed. The dam is an earthfill structure with a

concrete corewall that measures 12 inches wide at the dam crest. The

upstream and downstream slopes are about 5H:IV. The surface soil on the

downstream slope is organic material dredg, d from the lake. Riprap

cover's the upstream slope up to the normal water line where there is a 2

foot vartical drop. This vertical drop appears to have been caused by

erosion. r,%a lake level had recently been drawn down to permit

~maintenance of the dam.

(2) A_ iiuieuat Structures. These structures consist of an

outlet works and a spillway. The outlet works is in good condition. It

' was recently operated to draw the lake down to maintain the dam, valves,

[:. and valve manholes. A trash rack is needed kor protection of the outlet

:- works. The trapezoidal broad-crested spillway is located near the right

.5

abutment. Telephone poles and timbers have been used to raise the

-:. spillway weir level about 1.5 feet.

S18



( b. Design and Constructioi Data

(1) Embankment. The dam was designed by Wintermute and Halsey

Engineers in 1929. Additionally, specifications for construction of the

dam were written concerning the type, placement, and compaction of

materials. The embankment soils are not clearly specified, except that

the soils on site are suitable which are sand and clay. Four test pits

were dug that revealed sand and clay overlying "hard pan" soil in the

center two-thirds of the dam. "Ifard ivaii" was found in the test pits

near the abutments. The ,orewall was founded in the hard pan for the

full length of dam. The upstream and downstream embenkment slopes were

designed as 2H:IV, and the crest was designed to be 3 feet wide and 2

feet higher than the corewall. The embankment slopes were designed to

be 2H:IV with the upstream slope covered with 12 inch riprap.

(2) Appurtenances. The outlet works designed for this dam

consists of a 16 inch cast iron pipe encased in concrete and is

controlled by two 16 inch brass valves, one upstream of the corewall and

the other near the downstream toe. Seepage collars were to be

constructed around the pipe frequently. The upstream end of the outlet

works is shown to be protected by a 3 inch screen, which is not there.

The outlet works pipe installed was a 16 inch vitrified clay pipe. The

spillway was designed as a 40 foot long, 3 foot deep notch in the

concrete corewall with the spillway channel protected by riprap.

1L
c. Operating Records. None.

19
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I,77 .

d. Post-Construction Changes. No requests for changes exist;

however, changes have oi-u, mrvde. The 3 inch screen on the outlet works

was either never installed or was removed. Also, the weir elevation has

bt'en increased by about 1.5 feet through the addition of poles and

Limbers. In addition, the lake was reportedly deepened in one location

and the dredged material, organic in nature, was dumped on the

embankment. This flattened the slopes to approximately 5H:lV.

e. Seismic Stability. The dam is located in Seismic Zone 1. From

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.

fY
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S( SECTION 7

ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety.

The visual inspection and review of available design and

construction information indicate that Indian Lake Dam is in fair

condition. Deficiencies noted during the inspection included the

reduced spillway capacity and lack of erosion protection for the

embankment at the spillway and discharge channel.

The Spillway Design Flood (SDF) for a dam of this size and

classification is in the range of the 100 year flood to the 1/2 PMF.

Based on the small storage and height the SDF selected was 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 Indian Lake Dam is considered to be

inadequate.

21
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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 the

inspection indicate a need for additional investigations to determine

measures required to provide adequate spillway capacity for this

facility. Alternatively, the telephone poles could be removed from the

spillway, which would provide adequate capacity.

7.2 Recomendations. It is recommended that:

a. The owner should retain a qualified professional engineer to

further assess measures required to provide adequate spillway capacity

for this facility. As an alternative, removal of the telephone poles

would provide adequate spillway capacity.

b. A trash rack should be provided on the intake structure and the

obstruction should be removed from the discharge end of the outlet

works.

,2
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( c. A formal surveillance and downstream emergency warning system

should be developed for use during periods of heavy or prolonged

precipitation. 
41

d. 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.

e. A schedule of regular inspection by a qualified engineer should I oA

be developed.

4
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Indian Lake Dam -NDI No. PA-01041

1. Crest and upstream face (22 Oct 80).

"iI7

U.1pstream face (10 Mar 81).
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Indian Lake Dam -ND[ No. PA-01L41

4?N

Al

5. Outlet works intake structure (22 Oct 80). '
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6. Discharge of outlet works conduit (22 Oct 80).
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Indian Lake Darn- NDI No. PA-01041

4 
4-

I.

S7. Out. let works discharge channel (22 Oct 80)

IA
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t,8. SpiIlway crest. 10 Mar 81
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Indian Lake Dam -NDI No. PA-01.041

9. Earthfill upstream of spillway crest (10 Mar 81.).
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10. Spillway discharge channel immediately
downstream of weir (10 Mar 81).
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- .! :~Indiani Lake Damn NI No. I'A-01041

-. Jaw ~ ,-

-4 Alm

It.. Pipes in spillway dischairge channel (10 Mar 81).
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12. Spji I Iway di~scharge channelI downs~treamn
of road (10 Mar 81).
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Indian Lake Dam -NDI No. IIA-01041
A

13. Looking up)Stream at hiazard located
irmcdiat.ely up)stream of PA Route 115.
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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 typically
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),
time(s) to peak and maximum water surface elevations of failure
hydrographs for each location.

("
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GENERAL GEOLOGY

The bedrock at Indian Lake Dam is the Spechty Kopf Formation. This formation
consists of fine to medium-grained, crossbedded sandstone, siltstone, and
pebbly mudstone. There may be some Late Wisconsian drift, probably till, in
the area. The drift is probably less than 2m thick and locally may be totally
absent.

Legend
I (Bed rock)

Dcd DUNCANNON MEMBER, CATSKILL FORMATION - Interbedded red and gray
sandstone, red siltstone and red mudstone. The sandstone is fine and
very-fine grained, silty, poorly sorted, micaceous, and locally
conglomeratic.

Mp POCONO FORMATION - Light-gray to buff or light-olive-gray, medium-
grained, crossbedded sandstone and minor siltstone, commonly,
conglomeratic at base and in middle; medial conglomerate, Where present,
is used to divide into Mount Carbon and Beckville Members; equivalent to
Burgoon Sandstone of Allegheny Plateau.

MDsk SPECHTY KOPF FORMATION - Light- to olive-gray, fine- to medium-grained,
crossbedded sandstone, siltstone, and local oolymictic diamictite,
pebbly mudstone, and laminate; sometimes arranged in crude fining-upward
cycles; locally has grayish-red shale near top and conglomerate at base
and in middle.
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