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PREFACE -

This report has been prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. 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 1s to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed computational evalu-
ations 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. 1In
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the normal operat-
ing environment of the structure.

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 1 inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established Guide-
lines, the spillway design flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: MARKUNAS

State & State No.: PENNSYLVANIA, 50-063

County: PERRY

Stream: UNNAMED TRIBUTARY TO SUSQUEHANNA RIVER
Date of Inspection: November 11, 1980

Based on the visual inspection, past performance and the available

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

In accordance with the Corps of Engineers' evaluation guidélines,
the size classification of this dam is small and the hazard classifi-
cation is significant. These classifications indicate that the Spillway
Design Flood (SDF) should be in the range of the 100 year flood to one-
half the Probable Maximum Flood (PMF). The recommended SDF for this

‘ structure is the 100 year flood. The spillway capacity is sufficient
for passing the SDF peak inflow without overtopping the dam. The spillway,
therefore, is considered to be adequate. .

N
N
The following recommendations are presented for immediate action by
the owners <

c 1. That all weeds, brush and trees be removed from the entire
embankment including an area 20 feet in width beyond the
downstream toe of the dam. o

v

2. That the embankment be maintained on a regular basis to prevent
future heavy growth on the slopes.

That provisions be made for removal of the stoplogs in the
outlet conduit in case of an emergency. i

weian
W

a 4. That the seepage be observed on a regular basis. If turbidity
or an increase in quantity is detected, immediate steps should
be taken to correct this condition.

5. That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged rainfall.

ii




NDI NO. PA-Olll4 DER NO. 50-063

(‘.“ MARKUNAS DAM
MAUD L. MARKUNAS PERRY COUNTY

6. That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.
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OVERVIEW
MARKUNAS DAM
Photograph No. 1
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

MARKUNAS DAM

NDI NO. PA-01114
DER NO. 50-063

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 Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

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

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Note: Normal pool elevation was estimated from the U.S.G.S.
Quadrangle sheet at elevation 695.0. This elevation
is used in this report as the top of the principal
spillway (Photograph No. 4).

Markunas Dam is an earthfill structure with a maximum embank-
ment height of about 25 feet. The reservoir is used for recreation.
The length of the embankment is about 310 feet, and the low point of the
dam 1s about 3.7 feet above the principal spillway elevation.

The principal spillway is a 42-~inch vertical drop inlet pipe
with a 24-inch outlet pipe (Photographs No. 4 and No. 5). It appears
that stoplogs close off an opening at the upstream side of the drop
inlet. This opening was presumably used during construction as a bypass.

An emergency spillway is located near the right abutment.
This grass lined channel has a bottom width of 50 feet and a crest
elevation 1.1 feet above the principal spillway. The emergency spillway
was apparently excavated in the abutment.

B. Location: Liverpool Township, Perry County
U.S5.G.S. Quadrangle - Millersburg, Pa.
Latitude 40°~36.8', Longitude 76°-58.4'
Appendix E, Plates I & II
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C. Size Classification: Small: Height -~ 25 feet
Storage - 133 acre-feet

D. Hazard Classification: Significant (refer to Section 3.1.E.)

E. Ownership: Mrs. Maud L. Markunas
P.0. Box 88
Dauphin, PA 17018

F. Purpose: Recreation

G. Design and Construction History

The present owner stated that the Perry County Soil Conserva-
tion Service assisted with the design and construction of the dam.
Records of construction are not available. The dam was constructed
during the 1960's.

H. Normal Operating Procedures

The dam and reservoir are located on private property. All
inflow is discharged through the principal spillway. There are no
records indicating that the emergency spillway was ever used.

1.3 PERTINENT DATA

A. Drainage Area (square miles)
Computed for this report: 0.40

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

Maximum known flood (estimated from U.S.G.S. 369
gage data for Bixler Run at nearby Loysville,
Pennsylvania)
Outlet works at pool Elev. 695 66
Qutlet works at low pool Elev. 680 30
Principal spillway capacity at pool 73 j
Elev. 698.7 (low point of dam) f
Emergency spillway capacity at pool 602
Elev. 698.7
C. Elevation (feet above mean sea level)
Top of dam (low point) 698.7
Top of dam (design crest) Unknown
-2-




Principal spillway crest 695
Emergency spillway crest 696.1
Upstream portal invert (estimated) 675
Downstream portal invert (approximate) 674
Streambed at downstream toe of dam 674
(estimate)

Reservoir (miles)

Length of normal pool (Elev. 695) 0.3
Length of maximum pool (Elev. 698.7) 0.5
Storage (acre-feet)

Principal spillway crest (Elev. 695) 66
Top of dam (Elev. 698.7) 133
Reservoir Surface (acres)

Spillway crest (Elev. 695) 9.9
Top of dam (Elev. 698.7) 29

Dam

Refer to Plates A-I and A-II in Appendix A for schematic plan

and section.

Type: Earthfill.

Length: 310 feet.

Height: 25 feet.

Top Width: Design - Unknown; Survey - 10 feet.

Side Slopes: Design Surveyed
Upstream Unknown 2.7 to 1V
Downstream Unknown 3.4H to 1V

Zoning: Unknown.

Cutoff: Unknown.

Grouting: Unknown.
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Outlet Facilities

Type:

Closure:
Inlet Elev.:

Location:

Spillway
Principal:

Type:

Location:

Crest
Elevation:

Emergency:
Type:
Location:

Crest
Elevation:

Width:

Regulating Outlets

24~inch diameter pipe discharging into the drop
inlet structure of the principal spillway.

Stoplogs in drop inlet structure.
675 (estimated).

At drop inlet structure near center of dam.

Uncontrolled 42-inch diameter vertical pipe
(depth - 20.3 feet) drop inlet with 24-inch
diameter outlet pipe.

Near center of dam.

695

Uncontrolled, sod lined, broad crested weir.

Right abutment.

696.1

50 feet on bottom with side slope of 3.2H to 1V
on right and irregular slope on left.

See Section 1.3.H. above.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

Engineering design data for Markunas Dam does not exist.
Mrs. Markunas, the owner, stated that the general plan for the dam and
its appurtenant structures were laid out with the assistance of the
local office of the Soil Conservation Service. Drawings were not prepared
for the facilities. The original design dam crest elevation is unknown.

2.2 CONSTRUCTION

The dam was constructed in the 19¢ /'s. The contractor is unknown.
Construction records do not exist. The original construction did not
include the screen over the principal spillway.
2.3 OPERATION

Records of operation are not maintained by the owner. Access to
the dam is over seldom used dirt trails. Records of maximum pool level
are unknown. All inflow is discharged through the principal spillway
until the pool level reaches the crest elevation of the emergency spillway.
2.4 EVALUATION

A. Availability

Engineering design and construction data do not exist.

B. Adequacy

Because of the lack of engineering data, the assessment of the
dam is based on visual inspection only.

C. Operating Records

Operating records have not been maintained. 7

D. Post Construction Changes

There are no indications that post construction changes have
occurred at these facilities, with the possible exception of placing a
screen over the principal spillway. It is unknown whether or not the
emergency spillway was included with the original design.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
A, General

The general appearance of Markunas Dam is fair. The embankment
has not been maintained and is overgrown with weeds, brush and small
trees. Some seepage is apparent near the right end of the downstream
embankment slope. An irregular mound of dirt is located in this area,
covering part of the downstream slope.

The visual inspection check list and sketches of the general
plan and profile of the dam, as surveyed during the inspection, are
presented in Appendix A of this report. Photographs of the facilities
taken during the inspection are reproduced in Appendix C.

Mrs. Maud Markunas, the owner, accompanied the inspectors on
the day of inspection.

B. Embankment

The embankment was constructed on a slightly curved horizontal
alignment and butts into natural ground at the left end. The right
abutment ends at the emergency spillway, which was excavated into natural
ground.

The upstream slope above the normal pool elevation is covered
with high weeds, some trees and brush. There were no indications of
wave damage or erosion on the slope. The pool level was 2.7 feet below
its normal elevation at the time of inspection.

The crest of the dam is about 10 feet wide and is occassionally
used by vehicles (Photographs No. 1 and No. 3). There 1s adequate
vegetative cover to prevent erosion.

The downstream slope is overgrown with weeds, brush and small
trees, preventing close observation of possible sloughing or unusual
movements at the toe of the embankment. An irregular mound of earth was
observed near the emergency spillway. This mourl had the appearance of
a possible slough. However, closer observation and discussion with the
owner indicates that this mound was probably created by the excavation
of the emergency spillway after the embankment was completed. The
excavated material was wasted over the downstream slope. Seepage was
detected in this area and also near the outlet pipe (Plate A-I, Appendix A).
The amount of seepage was not considered to be serious at the time of
inspection.




C. Appurtenant Structures

The principal spillway consists of a 42-inch vertical drop
inlet corrugated metal pipe (Photograph No. 4). To prevent clogging of
the intake, a metal screen has been placed over the top of the pipe.

The clearance of the screen over and around the inlet appears to be
adequate to prevent a serious restriction of the opening. The vertical
pipe is about 20.5 feet in height and is located about 16 feet upstream
from the centerline of the dam. A l4-inch corrugate pipe extending
through the embankment provides the outlet of the principal spillway
(Photograph No. 5). Water discharges into a small pool at the end of

this pipe. It appeared that at the upstream side of the 42-inch vertical
pipe, stoplogs closed an opening at the bottom of the inlet. Some water
was seeping through these logs. It is assumed that an upstream horizontal
pipe was used during construction as a temporary outlet.

An emergency spillway is located in the right abutment. It
appears that this spillway was created by excavating natural ground.
The approach channel is directly from the reservoir, and the spillway
has a wide, flat, sparsely sodded channel which discharges into a down-
stream wooded area away from the embankment.

D. Reservoir Area

The reservoir area has moderate slopes on the left side consist-
ing of abandoned farm land. The right side of the reservoir consists of
steeper wooded slopes. The banks are stable and sedimentation is not
expected to be a serious problem.

E. Downstream Channel

The immediate downstream emergency spillway channel is a
wooded slope leading to a natural stream channel. The principal spillway
discharges directly in the natural, narrow streambed (Photograph No. 6).
The stream meanders through woodlands and drops about 400 feet over a
length of about 6000 feet before it joins the Susquehanna River. The
stream crosses under Route 15 three hundred feet upstream from the
river. One house is located close to the stream along Route 15. A
potential hazard to life exists downstream if the dam fails; however,
possible loss of lives would be less than a few. The hazard category
for the Markunas Dam is considered to be "Significant."

3.2 EVALUATION

The overall visual evaluation of the facilities indicates that
Markunas Dam is in fair condition. The entire embankment, including
slopes, should be cleared of weeds, brush and trees on a regular basis.
After clearing of the brush, the seepage should be observed regularly
for turbidity and/or increase of flow.

-7-
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Markunas Dam was constructed for recreational purposes for the
private use by the owner. The property has poor access and is used only
occassionally. There are no operational procedures. All inflow is
discharged through the principal spillway until the pool level reaches
the crest of the emergency spillway.

4.2 MAINTENANCE OF DAM

Maintenance of the embankment has not been performed over recent
years, resulting in heavy brush and tree growth on the slopes.

4.3 MAINTENANCE OF OPERATING FACILITIES
Operating facilities for this dam are limited to the stoplogs in
the bottom of the drop inlet pipe. It would be difficult or nearly

impossible to remove these logs in case of an emergency.

4.4 WARNING SYSTEM

There is no formally organized surveillance and downstream warning
system in existence at the present time.

4.5 EVALUATION

The operational procedures for Markunas Dam are minimal. It is
recommended that the maintenance of the dam should include the removal
of weeds, brush and trees on the embankment and in an area 20 feet
beyond the downstream toe of the embankment. This maintenance should be
provided on a regular basis.

Provisions should be made for removal of the stoplogs in the outlet
conduit in the event of an emergency.

A formal surveillance plan and downstream warning system should be
developed for implementation during periods of heavy or prolonged
precipitation.




SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

Hydrologic and hydraulic analyses for Markunas Dam do not
exist.

B. Experience Data

There are no records of flood levels at Markunas Dam. Based
on records of the U.S.G.S. stream gage on Bixler Run at nearby Loysville,
Pennsylvania, the maximum inflow to Markunas Dam is estimated to be 369
cfs (June, 1972). This flood was passed without reported difficulties.

C. Visual Observations

No conditions were observed that would indicate that the
appurtenant structures of the dam could not operate satisfactorily
during a flood event until the dam is overtopped.

D. Overtopping Potential

Markunas Dam has a total storage capacity of 133 acre-feet,
and the overall height is 25 feet above the streambed. These dimensions
indicate a size classification of "Small.' The hazard classification
for this dam is "Significant" (see Section 3.1.E.).

The Spillway Design Flood (SDF) for a dam having the above
classifications should be in the range of the 100 year flood to one-half
the Probable Maximum Flood (PMF). Because cf the small size of the dam
and the small population downstream, the recommended SDF for this dam is
the 100 year flood. For this dam the SDF peak inflow is 436 cfs (see
Appendix D for hydraulic calculations).

Comparison of the estimated SDF peak inflow of 436 cfs with
the estimated total discharge capacity of 675 cfs indicates that a
potential for overtopping of the Markunas Dam does not exist.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam has the necessary storage capacity available to pass the SDF without
overtopping. The spillway-reservoir system passes the SDF with about
1.6 feet of freeboard.

E. Spillway Adequacy

Calculations show that the total spillway discharge capacity
and reservoir storage capacity, based on the present low point of the




dam profile, can pass the SDF without overtopping the dam {(refer to
Appendix D).

Since the total spillway discharge and reservoir storage
capacity can pass the SDF without overtopping, the spillway 1is considered
to be adequate.

The hydrologic analysis for this investigation was based upon
existing condicions of the watershed. The effects of future development
were not considered.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Embankment

The visual inspection of Markunas Dam did not detect any
signs of embankment instability. However, the brush and trees on the
downstream slope prevented close observation. Some seepage was apparent
between the outlet pipe and right abutment. The present overgrown
condition and the distribution of the seepage prevented an estimate of
quantity and origin. It appeared that the amount was not sufficient to
be considered serious. The embankment slopes are considered to be
adequate for the height of dam under consideration.

2, Appurtenant Structures

The visual observation of the principal and emergency
spilliway did not disclose any signs of instability. The exposed outlet
pipe 1is not encased.

B. Design and Construction Data

Design and construction data for this dam do not exist.

c. Operating Records

Operating records for this dam have not been maintained by the

D. Post Construction Changes |

Records of post construction changes do not exist. Visual
inspection indicates that the screen over the principal spillway was
installed after completion of the dam. It appears that excavation of
the emergency spillway also occurred after the embankment was completed.

E. Seismic Stability

This dam is located in Seismic Zone 1, and it is considered
that the static stability is sufficlent to withstand minor earthquake-
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

-15~
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SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

7.1 DAM SAFETY

A. Safety

The visual inspection indicates that Markunas Dam is in fair
condition. The embankment appears to be stable, although the slopes
require improved maintenance procedures. The seepage near the right
abutment is not considered serious at the present time. This condition
should, however, be observed on a regular basis.

The hydrologic and hydraulic computations indicate that the
combination of storage capacity and the discharge capacity of the spillway
is sufficient to pass the recommended SDF (100 year flood) without
overtoprning. The spillway is considered to be adequate.

B. Adequacy of Information

The visual inspection is considered to be sufficiently adequate
for making a reasonable assessment of this dam.

C. Urgency

The recommendations presented below should be implemented
immediately.

D. Additional Studies

Additional studies are not required at this time.

7.2 RECOMMENDATIONS

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

1. That all weeds, brush and trees be removed from the entire
embankment including an area 20 feet in width beyond the
downstream toe of the dam.

2. That the embankment be maintained on a regular basis to prevent
future heavy growth on the slopes.

3. That provisions be made for removal of the stoplogs in the
outlet conduit in case of an em~rgency.

4, That the seepage be observed on a regular basis. If turbidity
or an increase in quantity is detected, immediate steps should
be taken to correct this condition.

-12-




That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged rainfall.

That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.
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CHECK LIST
PHASE | - VISUAL INSPECTION REPORT

PA DER # 50-063 NDI NO. PA-01114
NAME OF DAM Markunas Dam HAZARD CATEGORY Significant
TYPE OF DAM Earthfill
LOCATION Liverpool TOWNSHIP  Perry COUNTY, PENNSYLVANIA
INSPECTION DATE 11/4/80 WEATHER Overcast TEMPERATURE 50's
INSPECTORS: R. Houseal (Recorder) OWNER'S REPRESENTATIVE(s):

H. Jongsma Mrs. Markunas

R. Shireman

A. Bartlett

(Estimated

NORMAL POOL ELEVATION: 695 U.S.G.S.) AT TIME OF INSPECTION:

BREAST ELEVATION: 699+ POOL ELEVATION: 692.3
(Principal
SPILLWAY ELEVATION: 695 Spillway) TAILWATER ELEVATION:

MAXIMUM RECORDED POOL ELEVATION: Unknown

GENERAL COMMENTS:

The embankment is not maintained and 1is overgrown with weeds, brush and trees.
Present owner 1s intending to sell property.




NDI NO. PA-01114

VISUAL INSPECTION

EMBANKMENT

OBSERVATIONS AND REMARKS

SURFACE CRACKS

None observed.

. UNUSUAL MOVEMENT

BEYOND TOE

On right side of embankment is a mound of
earth which appears to be waste material
from excavation of emergency spillway.

. SLOUGHING OR EROSION

OF EMBANKMENT OR
ABUTMENT SLOPES

Heavy growth of small trees and brush
prevented close inspection. No evidence
of distress except as noted above.

. ALIGNMENT OF CREST:

HORIZONTAL:
VERTICAL:

Horizontal alignment slightly curved.
Refer to profile for vertical alignment.

. RIPRAP FAILURES

No riprap.

. JUNCTION EMBANKMENT

& ABUTMENT OR

Embankment junctions with natural ground
appear to be sound.

SPILLWAY
SEEPAGE Seepage to the right of the 24-inch outlet
pipe at several locations around the
mound described above.
. DRAINS None.
. GAGES & RECORDER None.

. COVER (GROWTH)

Upstream: some small trees and brush.
Crest: cartway - some weeds.
Downstream: heavy growth of small trees
and brush.




NDI NO. PA- 01114

VISUAL INSPECTION
OUTLET WORKS

OBSERVATIONS AND REMARKS

A. INTAKE STRUCTURE

Vertical corrugated metal standpipe, 427
dia., 20.3 feet deep. Water seeping in at
bottom through stoplogs.

B. OUTLET STRUCTURE

Horizontal CMP 24" dia. discharging into a
small excavated plunge pool.

C. OUTLET CHANNEL

Natural mountain stream.

D. GATES

Naone.

E. EMERGENCY GATE

None, except apparent stoplogs at upstream
side of standpipe.

N F. OPERATION &
CONTROL

None. Direct overflow from reservoir into
vertical standpipe.

G. BRIDGE (ACCESS)

None.




NDI NO. PA- 01114

VISUAL [INSPECTION

SPILLWAY
EMERGENCY

OBSERVATIONS AND REMARKS

A. APPROACH CHANNEL

Directly from reservoir.

B. WEIR:
Crest Condition
Cracks
Deterioration
Foundation
Abutments

Excavated earth swale.

C. DISCHARGE CHANNEL:
Lining
Cracks
Stilling Basin

Discharges into woodlands toward outlet
discharge channel (natural stream).

BRIDGE & PIERS

None.

- E. GATES & OPERATION
‘ EQUIPMENT

None.

F. CONTROL & HISTORY




NDI NO. PA- 01114

VISUAL INSPECTION

OBSERVATIONS AND REMARKS

INSTRUMENTATION

Monumentation None.
Observation Wells None.
Weirs None.
Piezometers None.

Staff Gauge

None.
Other None.
RESERVOIR Flat and overgrown cultivated land on left
side. Woodlands on slightly steeper slopes
! Stopes (15°-20°) on right side.

Sedimentation None reported.

Watershed Woodlands and abandoned cultivated land.
Description

DOWNSTREAM CHANNEL

Condition Natural mountain stream.
Slopes 15°-20°
Approximate Four.

Population

. No. Homes House at Route 15.
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PA DER # 50-063

NAME OF DAM

CHECK LIST
ENGINEERING DATA

Markunas Dam

NDI NO. PA-01114

1TEM

REMARKS

AS-BUILT DRAWINGS

None.

REGIONAL VICINITY MAP

U.S.G.S. Quadrangle

- Millersburg, Pa.

See Plate 11, Appendix E

CONSTRUCTION HISTORY

No records.

GENERAL PLAN OF DAM

Not available.

CONSTRAINTS
DISCHARGE RATINGS

TYPICAL SECTIONS None.
0F DAM
OUTLETS: None.
PLAN
DETAILS




NDI NO. PA- 01114

ENGINEERING DATA

ITEM REMARKS

RAINFALL & No records.
RESERVOIR RECORDS

DESIGN REPORTS None.
. GEOLOGY REPORTS None.
DESIGN COMPUTATIONS: None.

HYDROLOGY &

] HYDRAULICS

DAM STABILITY
SEEPAGE STUDIES

MATERIALS [NVESTIGATIONS: | no records.
BORING RECORDS
LABORATORY
FIELD

‘ POST CONSTRUCT ION None.
SURVEYS OF DAM

BORROW SOURCES Unknown.




ENGINEERING DATA

ND! NO. PA- 01114

ITEM

REMARKS

MONITORING SYSTEMS

None.

MODIFICATIONS

None recorded.

HIGH POOL RECORDS

No records.

POST CONSTRUCTION None.
ENGINEERING STUDIES

& REPORTS

PRIOR ACCIDENTS OR None.

FAILURE OF DAM
Description:

Reports:

MAINTENANCE &
OPERATION RECORDS

No records.

SPILLWAY PLAN, SECTIONS
AND DETAILS

None.

B-3




e,

ENGINEERING DATA

NDI NO. PA- 01114

ITEM

REMARKS

OPERATING EQUIPMENT,
PLANS & DETAILS

No operating equipment.

-

CONSTRUCTION RECORDS

No records.

PREVIOUS INSPECTION
REPORTS & DEFICIENCIES

No records.

MISCELLANEOUS




NDI NO. PA- 01114

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Forest land
ELEVATION:
TOP NORMAL POOL & STORAGE CAPACITY: Elev. 695 Acre-Feet 66

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev. 698.7 Acre-Feet 133

MAX IMUM DESIGN POOL: Elev. 698.7 (estimated)

TOP DAM: Elev, 698.7

SPILLWAY: PRINCIPAL EMERGENCY
. a. Elevation 695
Uncontrolled, sod lined,
b. Type Drop inlet broad crested weir
c. Width 42" dia. 50"
d. Length —— -<
{ e. Location Spillover Near center of dam Right abutment
f. Number and Type of Gates None None

OUTLET WORKS:

a. Type 24" dia. pipe

b. Location At drop inlet

¢. Entrance inverts 675+

d. Exit inverts 674.7

e. Emergency drawdown facilities Stoplogs in drop in’et

HYDROMETEOROLOG ! CAL GAGES:

a. Type None

b. Location

¢. Records

MAXTMUM NON-DAMAGING DISCHARGE: 675 cfs
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SUMMARY DESCRIPTION
OF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer
program identified as the Flood Hydrograph Package (HEC-1) Dam Safety
Version.

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

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) ana.yzed would overtop the
dam,

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

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

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

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HEC-1) Dam Safety Version
prepared by the Hydrologic Engineering Center, U.S. Army Corps of
Engineers, Davis, California.




."-1!_;5 y .

3

BY. AL S _ _ DATE /5751 BERGER ASSOCIATES SHEET NO._ /. _ _OF_/
CHXD. BY _ ___ DATE. . . e el .. _.._.__ _PROJECT.DOS?0

SUBJECT = _

L mArkyNEs T DAM

SPreLway RATING

PRIMC 1P/ L SPILLwAY
69%. 7 _
PR RS A
P rop ©f D4m
~75 . ¢ - Low PounNT
Riser  CHEST ! 7
427 pre, ’
PISER
247D1A  CMp
£724.7
cure el PIEE
17t vERT
¢ = 0.6 (owes H284)

G A Vigy

e 69%,.7 - 62577 23




By. AL S ____ DATE/5/8/ BERGER ASSOCIATES SHEET NO. zg
CHKD. BY _____ DATE. . . _ __ s e e-___PROJECT. DO S90 .
SUBJECT . MARKYNAS  _DAM LT

SPILLWAY RAT I

ENMERCENCY SPILL gy

698.7
TOP OF DAM
’L Low ForrgT
LT - [ . , ‘ e .

£96.1

BROAD CRESTEDL ¢k
¢ =2 (xiwes Hogx)

27 A 2
G C LA CLB - CLH  Ct e CLag

L, = (672.7-¢96./)x3.2: .2

H, = (L93.3-679:1)/2 ¢ 1.2

L, = 67 . .

M, T 695.7-(Ctelre90.2) 2 265

L; 24’

He o 6992 (L 6IC s )a ¢

Ly ¢’ ' 5 . 1 '_ |

He © ¢95 2- (6926.5+Lers)fa ™ (.55 |

Lot 1o : {

re o (e97.7-Cars)f2 7 45 | o :
6« ere(eay Frex s/ Hoax (as) T @ lis) P (r0s(a5)' ) i

1¥)

€02 CFS




BY.. RLS __ _oave2/s5/%/ BERGER ASSOCIATES SHEET NO.. 3 _ OF /0O __
CHKD.BY______ DATE._.__ .. _ . ... __._PROJECY. L5790

susect . MARK UNAS " DAM

DISCHA RGE RATINGC CURVE

99 T T
ToP o©F DA

] Cow POINT /

- | | /r ' ‘ St
ECEV. /

' 697 /

676 7

TP A A i Y

€75

o / 2 3 4 5 6 7
DrscHARCE -rog ccs , |

i ‘ i ! i ' |




CY (5 N OATE 2/5/8( BERGER ASSOCIATES SHEEYNO. 4 __oF /U __

oseer T OATE- T MARKUNAS DA o Roer. 0I5l

-------------------------------------- M
- I3

DIsCHArRCE THROUVCH ovTLET Wonrks

24" p/A. BLow orr PIPE
APPROX inwvenT ELEV. T 675

c: 06 (rwwes #o8k)

{

, i |
Q - Cﬂl/ly/;f

AT NOAMAL Poot LEveEL 69¢ !
H: 69¢~ 626 < 19"
o . I N S i " "Yo.q
R: 0.6 K7 x (")/4 Y(zxn,)_x/q) g

b6 CFS

AT Low POOL LEVEL (FO

#és0 €76 7 0

Q- O,éxﬂ‘x()-% "(2.)‘32.2."4')0'5. h
= 30 CFs

|




BY._ AL S____DATE 2/ 9/%/ BERGER ASSOCIATES SHEET NO._ 5. _
CHKD.BY_ _____ DATE. _____ .. e e . ___PROJCT. DO
SUBJECT _____________________ _MARKINAS _ DAM T
EMBAMKM ENT  RATINC
G L YRl CL7 (amwes #08x)
Ar €Lev (99 2
2.7% 20x (L25)"F 7 7
2vx20% Coes) o s g cp -
AT ELEV  €99.5 o Co . |
20« 20x (55))7 5 22
2.9 27 x (5] 5 3
2,7x/7¥/f’¢)" : !
2.7 x 50 X (z;) : /7
20 72 x L) 2 6 T 4§ ¢k
AT ¢cter  Zoo
2.y x 207 lros)'’ 7 sg¢
2.7 ¢ 5o x (a5 7 4y
20 x fo x ()T
; 32 x50 x (as) T 4
20 xso x ()7 g
2.7 x 20 x (g)"7 24
2.9 x 1 x (se])"'s / £ T 266 ¢rs
. o ; |
AT CLev 200.% ]
2yx20 x (1.5¢)7 7 104
2.oxso x (.9¢)'% 7 125
2y vge v ()5S 79
: 2y x5 x (ag) " qaf
2.7 x50 x (r2s)F 7 Jeq
29x 20 x (11)" ¢ L2 |
2y x29 x (4)"77 ¢ A £:° 700 Crs ]
: 4
3
-
:




By_. ALS___ oave2/i/s/. BERGER ASSOCIATES SHEETNO. 7 __of. /0.

CHKD.BY_ ____ _DAYE_____.. . ... . . _. . ... ... ___. .. __. ____prOJeCY_d0s590 __ ___
SUBJECY _ .. MARKCNA S  PAM

100 YA FlLoo D

U
REE. "M YbRoLOGIC STupy, TROPICAL STORM AGNES
NORTH ATCANTIC Di1v/S/ON, v.S 4RMY, CORPS of ENCINELRS..

DRAINAGE AREA = .40 sa mu.
,,__(F,/G.l/) ‘CM > 19
Lo (Gum) = Cy * C.75 Loc (04)
g1 r 05 Lec (.4 .6 2
(Fre.22) Cs 7 .362
S (s -0.05 roc (p4)

T . 3¢62-0.05 toc (.4 = .32

-

(Frc.23) skcw = .45

STANDARL  DEvsisTe * K(Pg) ~ 2.650¢
| . v b

Loc (@(F) = Loc ()~ k(R3)S
‘ Loc (@,) = 1672 + (16506 «.322)
- 2.6.245'

R, 421 ¢Fs

2
-,




CHKD.BY. _____DATE.___ . B .
SUBJECT . MARKUNAS bAM

DATE 2/S/%/ BERGER ASSOCIATES SHEETNO.. 4 .__OF. 10 __

oo - .__ _PROJECY__ DO S90_  ____

MMAXI/IAUM  kKNOwyy EFlLooh AT DAMSITE

ARE WNo KREconrbs OF FLood LEVELS
THIS DAM. BASEDOD on RECORLS oF THE

STREAL GCAGIHG STArr0r0 O BIXLER Ruy A7
wentay Lorsertle pPr. (D47 150 S 411) THE

s AKImtnr DrSC AL E AT THE

CHCE , Srcd Conrsine errom

oFr THE /)ﬂ/ﬁ/OCCUR/an IN JurE 197% nprEN A

DrservarRceE OF

& 700 CKLS 'wps RECORDEDI. THE

MABXIMUKM, INFLOW 10 MARKUNAS DAar 15 ESimAARTED TO BF.

0%
.40) x 6700
/1€.0

369 CFS

CCsSI1CN FLoog

S/Z2E CLA/SSIE/C Q770N

MAXIMUNM, STorAce = /(33 ACRE ~FEET

MA X IMUM HE1Cc w7 N 24 FeeT

. | &
S)B2C ClLASSirtcarrory 1S “Smacl

HARARO CULASSIFIC47T70M

ONE  [ovSE LelATEL WNEAR THE CHANNEL
ABovT omnE ML € DOWNES 12 €E/A .
/z,
vse N SrcmrrErcanr

RECOMAMENMNLED SPILLAgy DES/ICHN Floop

THE ABOVE CULASS/IE (CATIONS NI/ CRTE
USE of AN S OF INn THE RANcCE @£ THE
ONE - (FALF T HE FROBABLE

100 YEAR FLLoop 7o
MAXIMuA KELoo D .




ev. R¢S5 DATE 2/ 6/ 5/
CHKD. BY DATE

SUBJECY _ _ _____________ _.

|00 YR FroopD

BERGER ASSOCIATES
L MARLKUNAL _DAm

(CON/’)
TCTAL RAINFALL { £ Fom
DURATION | DEPTH
(#R) (M)
Y 2./9
/ <. 73
2 3.3¢9
3 2. 71
6 4.5¢
/2 .4
24 e 29

SHEEY NO. ¢ oOf [V

PROJECY L C £ TF0

7/ -40)




m

KLS  oawez//95S, BERGER ASSOCIATES SHEEYNO. 9 oOf JO

8y
PROJECT DISY O
MARKUVINAS LAM o vf

CHiD BY DATE
SUBJECY

S0 FAPAMET E 5

t 2 ¢S
NNV T'Y*#re . Bovrt i AwriAr ¢
M RT ¢ A
Dt KA C
A e r
Ar Lt E R 0
vSE Cencs ¢
CcoveESr W oot LArY Tl FAE AR
A F /7
LA

L: Lace’
y - 202/(400 xtc09- 417 %
s * (rcoofcw) ¢

LAG - (L}os ¥ (S_'/}O.7
1900 x (v)°”

= .75 ~HR.

& 100 = 404 crc< a 42y Crs L

&)




eY /. DATE -. . BERGER ASSOCIATES SHEET MO os /L
CHuD oy DATR PROJECT = T 7.

'
)

SUBJECT I TR R [ A A

Th Ll Ay CAFar S rws

rTec - - e - - -

e & Ci - . //

' /
i, o
I /
1 ) . A " -
690 - - .
!
s
]
/ | ~ |
fal vFo— b - . '
! {
)’ I
/ : ‘
/ ‘ '
. ( i
! {
U | |
Hg s L i i J U S
- 2 + ¢ s /
DS CHAAGE - 10¢c €7 ¢




ml‘

—
HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE
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(I)Hydrometeorological Report 33 (Figure 1), U.S. Army, Corps of
Engineers, 1956.

(Z)Hvdrometeorological Report 33 (Figure 2), U.S. Army, Corps of
Engineers, 1956.

(3)Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's Coefficients (Cp and C.).

(A)Snyder's Coefficients.

Gy = Length of longest water course from outlet to basin divide. ;

L.; = Length of water course from outlet to point opposite the
centroid of drainage area.

(&)planimetered area encompased by contour upstream of dam.

(7)PcnnDER files.

(S)Computed bv conic method.

(g)Hydrometoorological Report No. 40, U.S. Army Corps of Engineers,
1965.




hed » 200 11 DRUGRAFH PACAAGE (HEC-T) -
[ GSFETY VERSIGN JULY 1978
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@ SEASTRRARRKKIR AR FRRKERESXKRNEXRS
i AL KRKUNAS DA #K8  TRIGUTSRY TO SUSGUEHANMNA RIVER
2 A2 LIVERFOOL TWF.» PERRY COUNTY, PA,
3 A3 KDL # FA-OLL14  PA DER # 50-63
4 B 300 T 0 0- 0 0 0 -4 0
5 M S
o § J1 1 g .
7 a oot
8 X i 1
© 9 K1 INFLOW  HYDROGRAFH
10 K 2 40
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2 TR 8 -
o 3 Y4695 95,5 9 696,597 &5 658 6587 6355 700
10 Y4 700.5
3 Y500 12 3% 85 162 w4 417 75 1092 1582
12 YS 2301
- 1 A0 99 35.8
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15 8 695
e 1 80 699.7
3 K 99
° y FREVIEW OF SEQUENCE OF STREAM NETHORK CALCULATIONS
RUKOFF HYCROGRARH AT g
° ROUTE HYDROGRAFH 10 2
END OF NETWORK
. RPN TR T e eeiiinietst
FLODD HYOROGRAFH FACNAGE (HEC-1)
o [AK SEFETY VERSICH  JULY 1978
LAST KODIFICATION 01 AFR 80
TARSBEXSRRSERAARReRRRRIINIIIILY
o

RUN  [ATER 21,0229,
Tines 03.11,57,

BARLUNAD DAR Rk TRTBUTARY 70 SUSGUEHANNA KIVER
LIVEFFOOL TWFR.» FERRY COUNTY» FPA,
NOT § FA-01114 FA DER ¢ 20-63




w35 SPECIFICHTIEN
NO NHR  NMIN  IDAY IR IMii  METRC  IFLT  IFRT  NSTAN

Joo 0 15 0 0 J 0 0 -4 0
JOPER Nl LROFT  TRACE
h] 0 0 0’

HULTI-PLAN ANALYSES TO BE PERFORNCD
NFLAN= 1 NRTIO= { LRTIO= 1
RTI0S= 1,00

1PeReRees ¢ FEARRERENS 1388808308 PRSP 4 e rRess
SUBR-AREA KUNOFF COMFUTATION
INFLOK  HYDROGRAFH

ISTAD  ICOMP IECON ITAFE  JFLT  JFRT  IMAME ISTAGE  IAUTO
1 0 0 0 0 0 1 0 0

HYDROGRAFH DATA
IHYDG  IUHG TAREA  SHAF  TRSDA  TRSFC  RATIO  ISNOW  ISANE  LOCAL
0 2 40 0,00 A0 0,00 0,000 0 0 0

L055 DATA ’

LROPT  STRKR  DLTKR  RTIOL  ERAIN STRNS  RTIOK  STRTL  CHNSTL = ALSHMX  RTINP
0 0,00 0,00 1,00 0,00 0,00 1,00 -1.00 -77,00 0,00 0,00
CURVE NO = -77.00 HETNESS = -1,00 EFFECT CN = 77.00

URIT HiDROGRAFH DATH
1C= 0,00  LAG= 7%

RECESSION [ATA
STRT@=  -1,50  QRCSN=  -,05  RTIOR= 2,00

0 END-OF-FERIOD FLOY

HO.DA HR.MN FERIOD RAIN EXCS L0SS  CONF @ HO.DA HRJHN PERICD RAIN  EXCS LOS3  COWP @
Su8 6,28 3,72 2.5 4000,
( 1600 93000 86500 132D
XRRRRATEX biRe32A5¢4Y 890708888 ¢ PIYFRERAL) FREIIELLL

HYDROGRAFH ROUTING
RESERVOIR  ROUTING

ISTAQ  ICOWF  1ECON  ITAFE  JFLT  JFRT  INAKE ISTACE  IAUTC

2 1 0 0 0 ¢ 1 0 0
ROUTING DATA
0L0sS  CLOSS AVG  IRES ISAHME  IDPT  IFHF LSTR
0.0 0,000 0.00 1 0 0 0 0
NSTFS  NSTDL LAG  AKSAK X TSk STORA  ISFRAT

1 0 0 0,000 0,000 0.000 86, -1




STAGE 695,00 693,50 696,00 694,50 £97.00 692,50 698,00 698.70 697,50 700,00

700,50 .
FLOV 0.00 12,00 36,00 85,00 162.00° 224,00  417.00 675,00  1092,00  1582,00
| 2301,00
' SURFACE AREA= 0, 10, 3,
| O caRaImr 0 g6, 174,

ELEVATION= 8735, 695, 700,

CREL SFWID  COGW  EXPW ELEVL  COOL CAREA  EXPL
695,90 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DA DATA
TOPEL  COOD  EXFD  DAMWID
698.7 0.0 0.0 0.

- PEAK QUTFLOW IS 193, AT TINE 13,50 HOURS

BEERNXRRLY L gL pR1bh2Ress IRERERAX eeefteses

FEAK FLOW AND STORAGE (END OF FERIOD) SUMHARY FOR MULTIFLE PLAN-RATIO ECONOHIC COHFUTATIONS
FLOKS IN CUBIC FEET PER SECOND (CUBIC HETERS FER SECQHD)
AREA IN SQUARE HILES (SQUARE KILOMETERS)

RATIOS AFFLIED TO FLOWS
OFERATION STATION AREA  FLAN RATIO 1

1,00
R
HYDROGRAFH AT 1 40 1 404, ]
(  1.04 (11,431
. ROUTES TO 2 ' 1 193,
T « . (50460 !
1 SUMMARY OF DAM SAFETY ANALYSIS
PLAN 1 suruvsnnannrans INITIAL VALUE SPILLWAY CREST TOP OF DAM
' ELEVATION 695,00 695,00 693,70
STORAGE b6, 6, 133,
OUTFLOW 0. 0, 675,

RATIC HAXTHUN KAXIMUN  WAXINUN  MAXIMUM  DURATION TINE OF TIHE OF
OF RESERVOIR DEPTH SIGRAGE  QUTFLOW  OVER TOF  HAX OUTFLON  FAILURE

gp N.S.ELEV  OVER DAN AC-FT CFS HOURS HOURS HIURS '

1,00 697.14 0.00 §5. 153, 0.00 13.50 0.02
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GEOLOGIC REPORT

BEDROCK - DAM AND RESERVOIR

This area overlies the Fisher Ridge member of the Mahantango Formation
which consists of medium olive-gray, laminated siltstones, silty
claystones and very fine grained sandstones. The lower part has
calcareous lenses.

STRUCTURE

Joints are well developed in a blocky pattern. There are two main
sets of joints, one perpendicular and one parallel to the bedding.
Most joints strike from 350° to 320° and 030° to 080°. The regional
bedrock strike is from 065° to 090° and the dip ranges from 45-85°.

OVERBURDEN

The overburden in this area most probably consists of residual
soils originating from the parent bedrock.

AQUIFER CHARACTERISTICS

The Mahantango Formation has a secondary porosity of low to medium
magnitude and subsurface seepage should be of little concern.

DISCUSSION
There are no construction plans available to determine if the dam
rests on bedrock. However, the Mahantango Formation provides for a

good quality foundation for heavy structures.
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