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Ph ASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Montgomery Darn

State and State No. Pennsylvania, 17—L04

County Located: Clearfield

Stream: Montgomery Creek

Date of Inspection: May 11, 1978

Based on a visual inspection, past performance and available engineering
data, the darn is in need of immediate attention. The following recommend—
ations are made:

1. The owner should investigate the cause of the slide and seepage
on the downstream embankment slope and make necessary improve-
ments.

2. The owner should investigate the cause of seepage at other
locations on the embankment and take necessary steps for
improvement.

3. The owner should investigate means for improving the toe drain
performance near the valve chamber and outlet structure.

, 4. The owner should correct the seepage condition at the left
spiliway wall.

5. The owner should raise the embankment adjacent to the spiliway
wall.

6. A formal surveillance and downstream warning procedure should
be developed to be used during periods of high precipitation.

7. Constant surveillance of the slope condition should be made
during the period of investigation and until remedial measures
are implemented.
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In accordance with the Corps of Engineers’ evaluation guidelines , the
spiliway capacity is inadequate for passing the PMF (Probable Maximum
Flood) peak inf low without overtopping the dam. It is, however, capable
of passign 54 percent of the PMF peak inflow and, therefore, it is not
considered to be seriously inadequate.

Submitted By: 
_______

BERGER ASSOCIATES, INC.
HARRISBURG PENNSYLVANIA
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Date: July 5, 1978

APPROVED BY:

G. K. WITHERS
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Colonel, Corps of Engineers
District Engineer D D C
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SECTION 1 — PROJECT INFORMA TION

1.1 çENERAL

a. 
\

AuthotitY

~4he Dam Inspection Act , Public Law 92—237 authorized the
Secretary of the Army , through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States . Phase I
Inspection and Report is limited to a review of available data , a visual
inspection of the dani site and the basic hydraulic calculations to
determine the adequacy of the spiliway.

b-.- i~~~po5e

“The purpose 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

The Montgomery Dam consists of rolled earthf ill embankment
with a 15 feet wide cutoff trench. The length of the dam embankment is
approximately 700 feet and the maximum height above strearnbed is 71
feet. The top of the dam elevation is at 1411. See Appendix D, Plate
X, for a typical section of the dam.

The present dam was constructed in 1960 downstream from an
older dam which was constructed in 1906. The old dam is incorporated
into the upstream toe of the existing dam. The old control tower is now
located under water and is connected by a 20 inch cast iron pressure
pipeline to a chlorination house situated at the downstream toe. A new
intake structure is located in the left abutment and is connected to the
chlorination house. The spillway is located in the right abutment and
has a length of 60 feet with a weir elevation of 1396.0.

b. Location: Pike Township, Clearfield County
U.S. Quadrangle, Illiot Park, Pa.
Latitude 41°—Ol.8’, Longitude 78°—30.8’
(Appendix D, Plates I and II)

c. Size Classification: Intermediate (1,250 acre—feet , height
71 feet)

d. Hazard Classification : Hi gh (See Section 3.l.e)

e. Ownership: Clearfield Municipal Authority
107 East Market Street
Clearfield , Pennsylvania 16830
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f. Purpose: Water Supply

g. Design and Construction History

The original dam at this location was designed by James H.
Harlow & Company, Pittsburgh, Pennsylvania, and was constructed in the
years 1903 to 1906. See Appendix D, Plate VII for a sketch of the
typical section. Serious spillway erosion occurred in 1914 and exten-
sive leakage developed . In May, 1914, an application was made for
repair to the spiliway, including two cutoff walls beneath the slab .
Inspection reports for the years between 1914 and 1948 indicate that a
serious leakage problem existed and that erosion of slopes occurred .

Studies to raise the dam and to increase the storage capacity ,
were made in 1959 by Gannett, Fleming, Corddry & Carpenter , Inc. Plans
were prepared for the new facilities in 1959 and construction was started
on April 13, 1960. The contractor was No.1 Contracting Corporation ,
West Pittston , Pennsylvania. Construction of the existing dam was
completed in December 1960.

h. Normal Operating Procedures

The dam is used for domestic water supply for the city of
Clearfield , Pennsylvania. Two intakes are used ; one located in the old
tower, which is now under water, and a new intake tower located on the
left abutment of the dam (Appendix D, Plate VIII). Each intake tower is
connected to the chlorination house located downstream of the dam by a
20—inch pipe. The actual amount of intake is regulated at Clearfield
rather than at the darn . The valves at the dam are left in the open
position.

1.3 PERTiNENT DATA

a. Drainage Area (square miles)

Plans indicate 11.2. Calculated for this
report 11.0. Use 11.2

b . Discharge at Dam Site (cubic feet per second)

For hydraulic computations , see Appendix B.

Maximum flow flood at dam site was in June,
1972, estimated at three feet of head on
spiliway (Elevation 1399.0) 1000

Warm water outlet None

Outlet works conduit at low pool
elevation 1345 34
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Outlet works conduit at normal pool
elevation 1,396 70

Spillway capacity at top of dam pool
elevation 1,411 14,300

Spiliway capacity at 2.0 feet freeboard
elevation 1,409 11,200

c. Elevation (feet above mean sea level)

Top of dam 1,411.0

Maximum pooi design surcharge 1,408.6

Spiliway crest 1,396.0
‘F

Upstream portal invert outlet conduit 1,340.0

Downstream portal invert outlet conduit 1,330.0

Streambed at centerline of dam 1,340.0

~4aximum tailwater 1,345.0

d. Reservoir (miles)

Length of maximum pool (at Elev.l4ll) 0.5

Length of water supply pool (at Elev. 1396) 0.4

e. Storage (acre—feet)

Spillway crest (Elev. 1396) 697

Maximum pooi design surcharge 1,160

Top of dam (Elev. 1411) 1,250

f. Reservoir Surface (acres)

Top of dam 38

Maximum pool design surchage 37

Spillway crest 32
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g. Dam

For general plan and typical sections , See Appendix D,
Plates VIII , IX and X.

Type — Rolled Earthfill

Embankment Length (feet) — 700

Maximum height above streambed (feet) 71

Top width (feet) 20

Slopes:
Upstream above Elev. 1396 2H to lv
Upstream below Elev. 1396 3H to lv

Downstream above Berm Elev. 1375 2H to 1V
Downstream below Berm 10 feet 2.5H to 1V

Zoning: Homogeneous fill with coarse material towards the
outer slopes.

Upstream: 18 inch rock facing on 9 inch gravel filter .

Downstream: Rock toe with filter
3 feet of sand and gravel drainage blanket.

Cutoff: A 15 foot wide trench was excavated to top of rock
and backfilled with embankment material.

Grout Curtain: Located in the center of the trench with a grou t cap.

h. Outlet Conduit

Type — 28—inch cast iron pipe for 190 feet, then 24—inch
concrete pipe for 247 feet.

Length — 437 feet.

Closure — 24—inch valve and 4—inch bypass valve in concrete
valve box 20 feet upstream from downstream end of pipe.

Access — Concrete valve box at ground level at downstream toe
of dam.

Regulating facilities — Gate valve — manually operated .

— 7 —



Water supply feed lines — In addition to the above outlet
conduit, there are two 20—inch pipes which take water from the
reservoir for domestic use in Clearfield , Pa.

i. Spillway

Type — Uncontrolled ogee weir.

Length of weir — 60 feet.

Crest elevation — 1,396

Upstream channel — Rectangular channel about 150 feet long
with rock invert. About 8 feet deep at entrance and about
6 feet deep at the weir.

Downstream channel — Rectangular, concrete lined chute , des—
cending 68 feet over a horizontal distance of 315 feet. The
water is discharged into a 40—foot by 90—foot by 8—foot stilling
basin, excavated in rock. The concrete training walls are
vertical.

j. Regulating outlet

See Section l.3.h above.
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SECTION 2 — ENGINEERING DATA

2.1 DESIGN

a. Data Available

1. Hydrology and Hydraulics

The Permit Application Report for the construction of an
addition to the old dam prepared by the Pennsylvania Department of
Environmental Resources (PennDER) in 1959, states a drainage area of
11.2 square miles, and that the sp iliway capacity is 10,500 cfs without
indicating available freeboard . The required discharge is listed as
8,600 cfs. Besides a capacity curve on the design drawings, no other
hydraulic information is available.

2. Embankment

A full set of design drawings and contract specifications
for the addition to the dam are available in the files. The design
drawings include test core boring data at the dam site and auger boring
data at the borrow area. The files did not include stability , seepage
or settlement analyses or a geologic report.

3. Appur tenant Structures

The construction drawings include details of all appurt-
enant structures . However, structural design criteria and calculations
were not included in the PennDER files.

b. Design Features

1. Embankment

The design drawings indicate that the foundation area of
the embankment fill was to be stripped . A cutoff trench was to be
excavated with sideslopes of 1H to lV and a 15 foot bottom width. A
grou t cap was to be located in the center of the trench and staged
grouting was specified . The field engineer was to determine actual
grouting procedures. The borings indicate that rock consisted of a gray
fractured sandstone. The embankment is a rolled homogeneous earthfill
with an 18 inch rock facing over a 9 inch gravel filter at the upstream
side. The downstream slope has a ten foot wide berm at elevation 1375
and a rock toe over a length of 320 feet (Appendix D, Plate VIII). A
horizontal drainage blanket (sand and gravel, 3 feet thick) is shown to
start 30 feet downstream from the centerline of the cutoff trench .
Intercepting concrete gutters were installed at the abutments on the
downstream slope. The top of dam is 20 feet wide and has a 6 inch stone
topp ing.
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2. Appur tenant Structures

The new control tower is located 200 [eet± upstream from
the dam breast on the left abutment. It has a 24 inch intake and a 20
inch discharge at an invert elevation of 1370.0. A sluice gate is on
the discharge line. The inside dimensions of the tower are 6 by 6 feet
and the walls are reinforced concrete. The tower is accessible by a
footbridge at elevation 1406.5. The sluice gate hoist is at that same
elevation.

The footer of the tower is set on rock and has large
overhangs to provide resistance against uplift. The 20 inch discharge
line runs along the abutment and the downstream toe in an excavated
trench and is provided with seepage collars.

The intake tower constructed in 1906 had a top elevation
of 1380. The tower and the 20 inch cast iron discharge line through the
old embankment were left in place. The line was extended with a new 20
inch cast iron pipe encased in concrete and this new section was also
provided with seepage collars. Both 20 inch discharge pipes are joined
together in a valve and chlorination house located at the downstream toe
of the embankment (Appendix D, Plate VIII).

The spillway is located in the right abutment having a
crest elevation of 1396.0 and a crest length of 60 feet (Appendix D,
Plates Xi, XII and XIII). The ogee weir foundation has a grout curtain
at the upstream side. Waterstops are provided in the construction
joints. The right training wall is extended into the rock and the left
training wall has a cutoff wall extending into the embankment on the
centerline of the darn. The spillway chute narrrows down to approximately
30 feet and then widens again to about 40 feet at the stilling basin .
The spillway is excavated in rock and has reinforced concrete retaining
walls. Most of the walls are of the cantilevered type and are integral
with the spillway slab. The slab is anchored to the rock and has two
long itudinal drains. The actual stilling basin is excavated in rock and
is unlined . Chute and baffle blocks are shown on the drawings.

2.2 CONSTRUCTION

The general appearance of the dam indicates that the construction
was carried out in accordance with the design drawings. There were no
as—built drawings in the file. Records indicate that the consulting
engineer visited the site bi—weekly and submitted progress reports . The
first grout holes took a considerable amount of grout due to breakouts.
Bentonite was then used to prevent loss of grout. Low grout take in the
intermediate holes indicated that fissures had been filled . A break
occurred upstream of the grout curtain at Station 9+50 and was sealed
with additional upstream grouting . The files did nor contain compaction
tests or results of concrete cylinder compression tests.
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2.3 OPERATION

The purpose of the dam is to supply domestic water to Clearfield .
Records of water elevations in the impoundment are not kept and normally
the valves are left open at the site. The maximum pool elevation recalled
was during the trop ical storm Agnes (June, 1972) at which time approxi-
mately 3 feet of water went over the ogee.

2.4 EVALUATION

a. Availability

A complete set of design drawings is available in the files of
PennDER. These drawings do not indicate design criteria and no records
of design analysis are in the records.

b. Adequacy

1. Hydrology and Hydraulics

The design criteria and analysis were not in the files .
The permit application report stated that the design discharge for this
dam was 8,600 cfs and that the actual spiliway capacity was 11,500 cfs.
No record of freeboard was indicated . The design drawings include a
capacity curve, but no other information was available. Design data
did not include outlet works rating curve, spillway rating curve,
frequency curves, unit hydrograph, design flood or flood routings .

2. Embankment

The design data for the embankment is limited to the
typical sections and auger borings of the borrow area . Borrow area
material consisted of clay silt and sandy silt. The drainage blanket
appears to be sufficient , and is an acceptable procedure for controlling
through seepage in a homogenous embankment. Between Station 5+00 and
Station 6+00 a natural ridge was present with a height of at least 1368
(See Boring DR 105, Appendix 0, Plate VIII for location). This ridge
was undisturbed and left in the embankment, except at the cutoff trench.

3. Appurtenant Structures

Design criteria and analysis for the appurtenant structures
were not available in the files of PennDER. However , the design drawings
do show all pertinent construction details . A review of these details
indicates that all structures were well designed. Footings appear to be
adequate for the retaining heights.
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c. Operating Records

Formal operating records as well as maximum discharges were
not available for review. The representative of the water company
stated that no major problems have occurred since the dam became oper-
ational in 1960 except that a slide in the downstream slope occurred
during the Agnes storm in June, 1972. In October or November , 1972 ,
metal stakes were driven into and adjacent to the slide area (Appendix
D, Plate VI). Records of observations or measurements of these stakes
were not kept and although the design consultant was informed of the
condition, he was not requested to investigate. The owners represent-
ative stated that changes on the slope have not occurred since about two
weeks after the slide was detected (June 1972 to May 1978).

d. Post Construction Changes

There have been no reported modifications made to the dam
since constructed in 1960.

e. Seismic Stability

The dam is located in Seismic Zone 1 and it is considered that
the static stability with normal safety factors is sufficient to with-
stand minor earthquake induced dynamic forces. No calculations or
studies have been made to confirm this.
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SECTI ON 3 — VISUAL INSPE CTION

3.1 FINDINGS

a. General -

Although the general appearance of the dam is good , slide and
seepage conditions present cause for concern. The slide on the down-
stream slope accompanied by seepage at its toe and seepage near the
valve chamber box of the outlet structure require special attention.
The visual checklist is in Appendix A of this report.

b . Dam

The top of the dam is cambered . Drawings indicate a low point
on the breast of the embankment at Elev. 1411.0 or 6 inches below the
spillway wall. As can be seen on the photograph Plate III, Appendix D,
the dam breast is actually about 16 inches below the wall or at Elev .
1410.2. This low condition near the spillway is about 50 feet long and
could have serious results if the lake would ever reach that level. The
calculated discharge is 14,300 cfs for a pooi elevation of 1411, but only
13,100 cfs for a pool elevation of 1410.2.

The upstream and downstream slopes have some growth of small
brush, which should be controlled. The inspection observed a slide scar
on the downstream slope approximately 265 feet east of the east spillway
wall , with the head scarp about 28 feet from the centerline of the top
of the embankment. The slide appears to be shallow in nature with a 2
foot± drop at the head and a toe of typical heave about 43 feet down
slope. A parabolic curve with the peak at the head of the slide scar
and a horizontal distance of 50 feet± at the toe of the slide area would
approximate the plan view shape of the distressed area. Seepage was
noted as emerging from the slope at the toe of the slide. This seepage
is reflected at a wet spot on the berm directly below the slide . Two
other isolated seepage areas were also noted on the embankment slope and
are located approximately on the sketches accompanying the visual check-
list in Appendix A. Additional persistent seepage was observed in the
area surround ing the outlet structure just below the valve chamber .
This area is also noted on the plan in Appendix A .

The slide, according to the owner developed during or just
after the June 1972 tropical storm Agnes passed through this area . In
November , 1972, metal stakes were driven into and adjacent to the slide
area to determine whether or not further movement occurred . Observations
by the owner since 1972 to the present time , 1978 , did not indicate any
additional movement after the initial slide. String line measurements
were made across these stakes during this inspection and showed no
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alignment between the stakes. Because of the passage of time since the
stakes were installed , they are loose and are not considered reliable
references for evaluating the actual behavior of the slide area.

It was reported that the depth of water over the spillway
during the Agnes Storm was abou t three feet as compared to a depth of
abou-t 8 inches for normal heavy storms in this area.

Some 8 inch tile drains are supposed to exist between the
spillway and the ridge. These are not, however , working properly and a
wet spot does exist on the embankment.

The area between the valve chamber and the outlet structure
was very wet.

c. Appurtenant Structures

The appurtenant structures appear to be in good condition.
The spiliway had some cracking and spalling , mostly caused by shrinkage
and temperature changes. The joint between the chute slab and walls
should be inspected when pool level falls below spillway crest. This
joint probably will requ ire some grouting and sealing. The valves are
operated at least once a year.

The rock at the right side of the approach channel is disinte-
grating and this could cause a dangerous situation in the future (Plate
III, Appendix 0).

At the left side of the stilling basin considerable erosion
has occurred , where the tile drain was located (Appendix D, Plate V).
The actual stilling basin could not be inspected and it is not known if
the basin would work properly with high discharges .

d. Reservoir Area

The area is clean and well maintained. The banks do not
indicate any special erosion problems.

e. Downstream Channel

The immediate downstream channel appears to be clean and clear
of obstructions (except a temporary wooden footbridge). See Appendix D,
Plate V. A few log cabins and a camp are located about one mile down-
stream and close to the stream. The community of Hyde, Pennsylvania, is
about three miles downstream and has several hundred homes and trailers.
The area is very flat and a considerable loss of life and property could
occur if the dam would fail. The hazard category for this dam is considered
to be “High” .
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3.2 EVALUATION

The observed condition of this dam indicates the need for immediate
attention.

The occurrence of the slide and the accompanying long term seepage
highlights the danger of other such distress developing in the event
of a high discharge storm in the future. Immediate steps should be
taken to evaluate these conditions and to provide for the protection
of the dam .
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SECTI ON 4 — OPERATIONAL PROCEDURE S

4.1 PROCEDURES

This impoundment dam was constructed to supplement the storage
capacity of other reservoirs owned by the Clearfield Municipal Authority .
Valves are normally left open at the dam site and water flows freely
through a pressure line to the city . Daily visits are made by the dam
operator to check readings on the meter attached to the discharge pipe
and to check chlorination equipment.

4.2 MAINTENANCE OF DAN

No specific maintenance program has been established . The area is
checked daily and public access has been limited to prevent damage to
the facilities. The embankment slopes are not mowed . Casual inspection
of the dam is performed for obvious signs of distress daily .

4.3 MAINTENANCE OF OPERATING FACILITIES

Sluice gates and valves are operated at least once a year to remove
sediment.

4.4 WARNING SYSTEM

There is no formal warning system in effect. A staff gage on the
new intake tower is limited in height and not effective . The access to
this tower will be under water during high inflows.

4.5 EVALUATION

The general operational procedures are acceptable except that no
formal warning system is in effect.

— 1 6 —
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data

Th e hydrologic and hydraulic analyses available from PennDER
for Montgomery Dam and Reservoir are not very extensive. No frequency
curve, unit hydrograph , design storm, design flood hydrograph , nor flood
routings were submitted by the designer to PennDER. There was a capacity
curve available and a statement that the spillway would pass 10,500 cfs.

No rating curves for the spiliway and outlet works were submitted
by the designer.

The file did contain a complete set of construction drawings.

b. Experience Data

The water company operator reported that the June, 1972 f lood
produced a head of about 3 feet on the spillway crest . Calculations
made for this report indicate that the discharge for such a flood would
be about 1,000 cfs. (See Sheet 1, Appendix B).

c. Visual Observations

On the date of the inspection, 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 .

The visually observed low point in the embankment adjacent to
the spillway could , however, seriously affect the capacity of retaining
a high inf low without endangering the facilities .

d. Overtopping Potential

Comparison of the estimated PMF peak inflow of 26,300 cfs with
the estimated ultimate spillway capacity of 14,300 cfs, indicates that
a potential for overtopping of Montgomery Dan exists (see Sheet 3,
Appendix B). An estimate of the storage effect of the reservoir shows
that Montgomery Reservoir does not have the storage available tha t is
necessary to pass the PMF without overtopping.

Th e hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future develop-
ment were not considered .
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e. Spillway Adequacy

Montgomery Reservoir has a total capacity of 1,250 acre—feet
and the dam has an overall height of 71 feet. These dimensions indicate
a size classification of “Intermediate”.

If Montgomery Dam were to fail, it is likely that there would
be a considerable loss of life and property in the low—lying town of
Hyde, Pennsylvania, which is about 3 miles downstream. A Hazard Potential
Classification of “High” seems appropriate.

For a dam and reservoir with the above classifications,the
Recommended Spillway Design Flood provided for in Appendix D of the
Corps of Engineers Recommended Guidelines is the PMF.

Since the Montgomery Dam Spillway can only pass an estimated
54 percent of the PMF peak flow (50 percent with the existing low spot
in the top of the dam embankment), it is considered to be inadequate,
although not seriously inadequate.
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SECTION 6 — STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observation

1. Embankment

of particular concern is the slide observed in the embank-
ment as described in Paragraph 3.l.b. In the event of a high pooi level
a continuing of this existing slide would likely occur with the possi-
bility of deeper , progressive slides occurring at this location which
would present a hazardous condition . Also of concern are the two other
areas of seepage at about the same elevation of the dam as shown in
Appendix A. Under a higher pool level there is a possibility of a slide
occurring at these locations. The reason for the seepage occurring at
this level of the dam is not known but could be due to the upper portion
of the embankment being constructed of the more pervious, cohesionless
fill (sandy silt). Although there is no supporting evidence~,iuad~quateconstruction procedures could have resulted in the fill having a less
than the desired density . Of lesser concern is the seepage at the toe
of the dam near the valve chamber and wet area between the spillway wall
and natural ridge. However, both conditions could worsen with time, as
could the condition of loose rock that has fallen into the spillway
channel.

2. Appurtenant Structures

Visual observation indicates no present stability or
stress problems in any of the appurtenant structures . To preven t possible
future problems the joint between the chute slab and wall should be
inspected when there is no water flowing over the spillway crest. The
right approach channel rock surface should be kept under observance in
the coming years. Riprap should be placed at the end of the left spill—
way wall.

b. Design and Construction Data

1. Embankment

Design criteria for embankment stab:lity was not avail-
able in the files. The dam is a homogeneous rolled embankment and the
actual fill could have varied with the type of borrow material. A stone
blanket was installed , as was a rock toe. The grouting take in the
grout curtain was quite large according to the progress reports.
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2. Appurtenant Structures

A review of the design drawings indicates that all appurt-
enant structures were well engineered . Reinforcing and size of footings
appear adequate. The spillway slab is anchored to rock and a drainage
system has been provided .

c. Operating Records

While no formal operating records are maintained , Mr. Jim
Jones, dam operator for the Municipality, stated that no problems have
occurred since the dam became operational in December , 1960. The only
cause of concern developed in 1972 when the slide was noticed , but no
additional sliding has occurred since that time. However, the pool
level seldom reaches more than 9 or 10 inches over the spillway crest.

d. Post Construction Changes

There have been no reported modifications to the present dam
design.

e. Seismic Stability

This dam is located in Seismic Zone No.1 and it is considered
that the static stability is sufficient to withstand minor earthquake
induced dynamic forces. However, no calculations , studies, etc., were
made to confirm this conclusion.
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SECTION 7 — ASSESSMENT & REM ED IAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

The visual inspection indicates that an additional slide could
occur if the pooi level would reach an elevation equal or higher than
that which occurred in June, 1972 (Agnes) and would create a hazardour
condition . This storm had a discharge of approximately 4 percent of the
PMF. The spillway capacity is 54 percent of PMF peak flow which is
inadequate, but is not considered seriously inadequate.

b. Adequacy of Information

The available data was not considered to be sufficient to make
a detailed assessment of this project. Further investigations are
needed.

c. Urgency

it is considered that the recommended suggestions in this
section should be implemented immediately.

d. Necessity for Additional Studies

Additional studies by the owner are necessary to review the
stability of the embankment and methods to prevent future slides should
be developed and implemented .

7 . 2 REC0N~-1ENDAT IONS

a. Facilities

In order to assure continued satisfactory operation of this
dam, the following recommendations are made:

1. The owner should investigate the cause of the slide
and seepage on the downstream embankment slope and make
necessary improvements.

2. The owner should investigate the cause and seriousness of
seepage at other locations on the embankment and take
necessary action to improve the condition.

3. The owner should investigate means for improving the toe
drain near the valve chamber and outlet structure and
implement improvements as necessary .

— 21—
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4. The owner should correct the seepage condition at the end
of the left spiliway wall possibly by installing a drain
and protecting the slope with riprap of sufficient size
to control erosion.

5. The owner should raise the embankment adjacent to the
spillway and should be aware that further erosion of the
rock surface in the forebay area could become a hazard .

b. Operation and Maintenance Procedures

Although the dam is maintained in reasonably good condition ,
it is considered important that the following procedure be adopted .

1. A formal surveillance and downstream warning procedure
should be developed to be used during periods of high
precipitation.

2. During the period of additional investigations, constant
surveillance of the slope condition and embankment seepage
areas should be made to detect any signs of increased or
additional distress. In the event of such occurrences ,
the owner ’s engineer should be notified at once for
immediate action.
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CHECK LIST - DAM INS ECT ION PROGRAM

PHASE I - V I S U A L  I N S P E C T I O N  REPORT

NAD NO. 427

PA. ID II__- - 
NAME OF DAM Montgomery Dam HAZARD CATEGORY Hi gh

TYPE OF DAM : Earthf ill

LOCATION: Pike TOWNSHIP Clearfield COUNTY , P E N N S Y L V A N I A

I N S P E C T I O N  DAT E 5/ 11/78 WEATHER Warm — Sunny TEMPERATURE 70 ’ s

INSPECTORS: H. Jongsma Jim Jones — Authority

R. Houseal

R. Steacy

NORMAL POOL ELEVATION: 1396.0 AT TIME OF INSPECT I ON :

BREAST ELEVATIO N: 
- 
1411.0 POOL ELEVATION : 1396.2±

SPILLWAY ELEVATION: 1396.0 TA I LWATER ELEVAT ION: 
___________

MAX I MUM RECORDED POOL ELEVAT I ON: Spiliway + 3’± (estimated)

G E N E R A L  C O M M E N T S :

Estimated 3’± during 1972 Agnes Flood .

Minimum flow required 200,000 gpd , by natural seepage around right side
looking downstream through the rock stratum .

Outlet and Intake valves and gates are operated at least once a year.

Daily visitation — checks discharge — meters on pipe

Checking casually for distress.

Water supply concern is low discharges.

Open gates to clear sediment.

3—4 years ago appeared to have slide on downstream slope (1972) after
Agnes .
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1 - i ’ - - 427

V I S U A L  I N S P E C T I O N

REMARKS ~EMBANKME NT OBSERVAT I ONS 
— 

RE COMM E IJUA T I OIlS- 
SURFACE CRACKS None evident on top —

stone roadway

B. U N U S U A L  M O V E M E N T  - 

Except slope slide area, lope
BEYOND TOE is fairly uniform — see

special report

C.  S L O U G H I N G  OR E R O S I O N  Slope slough 1972 after
OF EMBANKMENT OR agnes.
ABUTMENT SLOPES ;andstone — see special

report.

D. VERTICAL & HORIZONTAL iorizon tal appears to be 
-_________________________

ALIGNMENT OF CREST cambered .

E.  R I P R A P  F A I L U R E S  one evide~it~~ 
- _________________________

umped Rock
rush growth on upstream
slope.

F. JU NCT I ON EMBANKMENT 
- 

.K.
E, ABUTMENT OR
SP ILLWAY

G . SEEPAGE - 

See special report sectio

H. DRAINS 
- 

Refer to drawings.

J .  GAGES & R E C O R D E R  None — refer to intake

K. COVER (GROWTH ) 
- 

Brush growth on downstrea
slope — briars and weeds

Riprap on upstream (dumpe I)
See li above. 
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DAM NO. h A D  427

V I S U A L  I N S P E C T I O N

REMARKS &

OUTLET WORKS OBSERVATIONS RECO M ME NDATIONS

~oncrete tower. ContainsA. I NTAKE STRUCT URE one gate — sluice gate
open all the time —

supplying water to
treatment plant.

B. OUTLEt STRUCT URE 
- 

.K. 
- ___________________________

c: OUTLET CHANNEL - 

Joins main stream about
1/2 mile below stilling
basin.

D. GATES 
- - 

O.K. 
- ________________________

E. EMERGENCY GAT E Valv e, used once a year 
-

F. O P E R A T I O N  & 
Iinim~~~~~ 

- _________________________

C ON TROL

G. BRIDGE (ACCESS) o intake tower . O.K.

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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DAM NO. MAD 427

VISUAL INSP ’ CT ION

REMARKS &

SPILLWA Y OBSERVATIO N S RECOMMEN [)ATIO;IS

A. APPROACH CHANN EL ~lear — natural exposed s opes Rt .
mbankment Lt.

B . WE IR:
C r e s t  C o n d i t i o n  ;ood
Cracks o serious cracks — sligh at construction joints
Deterioratio n Ui
Foundation To information
Abutments ow on embankment side

C . D I S C H A R G E  C H A N N E L
ood condition

Crac ks ~il
Sp i l l i n g  Basin ood Cond ition — clear

loints between vertical w 11 &
slab has eroded — some s- ailing

— 0. BRIDGE & PIER S ‘o intake tower
fteel — satisfactory

E. GATES & OPERATION ne gat e —  opened at leas once
EQ UIPMENT a year

F. CONTROL & HISTORY 
ate used as blow off —

~.t opened too long — couL
rain in 2 days ±

Rock at Rt. embankment at crest is erod ing

~~~~~~~~~~ -~~~
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- -~~~~~~- .
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DAM 10. MAD 427

V I S U A L  lN S PL~:T ION

R E M A R K S  &
MI SC ELLA NEOUS OBSERVAT IONS RECO I-T ME NDAT I OHS

I NSTRUMENTAT I ON

Monumen ta t  ion -

Observa tion Wells lone

We i rs )ld unused

P It ‘ - R I C I 5  To

Other leters for water consumpt on
_________________________ Staff gage on intake towe

R E S E R V O I R

Slopes Umber to water ’s edge

Sed i mentation Jnknown

DOW ~ISTREAM CHANNEL
Tatural stone —

Cond i t ion oulder channel & slopes

rees and shrub with
Slopes ;ravel and bou lders

Approximate 
Several hundred

Pop ulation

No. Homes ~ew hunting cabins.
)oes not go through Clear ield
)oes go th rough Hyde

200 to 300 homes near flo d
plain 2 miles downst ream
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GEOLOGIC REPORT

Bedrock — Dam

Formation Name: Burgoon Sandstone Member of Pocono Formation ,

Lithology: Light gray to white, fine to coarse grained quartz
sandstone, with some quartz pebble conglomerate, with local inter—
beds of dark gray shale, siltstone and coal. Figure 1 shows
distribution of lithologies exposed at the spillway , ref . (1). The
Burgoon is about 200 feet thick.

Bedrock — Reservoir

Formation Name: Burgoon Sandstone member and middle member of
the Pocono Formation.

Lithology : The middle unit of the Pocono Formation, which lies
directly below the Burgoon Sandstone Member (see above) consists
of red , green and greenish gray clay shale, silt shale, siltstone ,
medstone and sandstone. It is 200 feet thick, ref . (1).

Overburden

The overburden in the area consists chiefly of sandy silt with
sandstone fragments, 10 to 15 feet thick, on the valley sides. In
the former stream valley there was seven to fifteen feet of
alluvium. On the right side of the dam (to the left of the spill—
way) a mound was left in place.

Two drill holes show that this mound is largely overburden . D.H.105,
downstream from the toe of the dam indicates 22 feet of brown silty
sand with sandstone fragments , above 11 more feet of reddish brown
clayey silt, with decomposed shale fragments . Sandstone bedrock
was encountered at 33 feet, elev. 1,334 feet . D.H. 11, in the
ilmound u now covered by the dam encountered 12—1/2 feet of brown
silty sand above sandstone bedrock.

Structure

The dam is located on the southeast limb of the Chestnut Ridge
An ticline. The beds strike N40° E and the dip is 2° to 3° SE. The
princ ipal join t se ts in the region bear N30°W and N55°E. ~Iontgomery
creek a t the dam is con trolled by the N30°W fractures . Lictle
fracturing other than on bedding is noted in the core logs.

- -  - — — — -~~ —~~~ -- - - - - - - - - -—---.--
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Aquifer Characteristics

The Burgoon Sandstone is reported to be the best aquifer in the
area, but little quantitative data is available , ref. (1). The
sandstone beds are porous, and are to some extent at least , permeable.
In addition, permeability is provided by bedding planes and fractures .
Siltstone and shale layers shown in Figure 1, are less permeable than
the sandstone layers.

Discussion

The Burgoon Sandstone is a reasonably good foundation material.
Some leakage below grouting is possible, but enlargement of fractures ,
or increase of permeability due to ground water movement is unlikely
d ue to insolubility of the cement and grains of the rock. Clay
lenses, which may include swelling clays , are of limited extent
and thickness , probably do not present a hazard . The mount of over—
burden described above may be more permeable than the dam fill - -
material. It is a possible source of seepage.

Source of Information

1. Edmunds , W. E., and Berg, T.M. (1971) “Geology and Mineral
Resources of the Southern Half of the Penfield 15—Minute
Quadrangle, Pennsylvania”. Pa. Geological Survey , Atlas
74 cd.

2. Air Photos, 1:24 ,000 , da ted 1971.

3. Core Boring Data.
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