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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 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. 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 operating
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 T inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the spillway design flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions 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. hﬁ
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: Glen Brook No.4 Dam, NDI NO. PA-00650
State and State No: PENNSYLVANIA, 19-8

County: COLUMBIA

.Stream: GLEN BROOK

Date of Inspection: June 20, 1979
L Srom Page | 7]

Based upon 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 guidelines, the
size classification of this dam is intermediate and the hazard classifi-
cation is high. The spillway capacity is inadequate to pass the PMF
(Probable Maximum Flood) peak inflow without overtopping the dam. The
spillway is capable of passing 10 percent of the PMF and is classified

as seriously inadequate.. Failure of this dam will significantly increase
the hazard to loss of life downstream from the dam. The project, there-
fore, is considered to be unsafe, non-emergency.

The following recommendations are made for action by the owner:

1. That a detailed hydrologic and hydraulic engineering analysis
be made by a professional engineer with experience in the
design and construction of dams to determine means for improving
the capacity of the spillway and reservoir system so that it
will meet the requirements of the Commonwealth of Pennsylvania.

2. That the valve controls in the intake tower be greased and
operated on an annual basis to assure their use in the case of
an emergency. This is especially applicable to the 20-inch
blowoff control.

3. That maintenance of the flagstone forming the spillway crest
be continued to provide a smooth entrance into the spillway
chute and that the slight projections on the spillway chute
walls be smoothed to provide better flow characteristics.

ii
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That the bridge decks across the spillway and to the intake
tower be repaired and that a handrail be placed on the bridge
to the tower,

That the source of seepage from the weepholes on the spill-
way chute slab be identified and that the cavity beneath the
chute slab at the location of the lowest weephole be investi-
gated and repaired.

That the regular maintenance of the dam embankment continue
and that annual inspections be made and reported as to the

findings of these inspections. Inspection items to include
seepage, embankment slope condition and spillway crest and

wall conditions.

That a formal surveillance and downstream warning system be

developed to be used during periods of heavy or prolonged
rainfall.

SUBMITTED BY: APPROVED BY:

A
BERGER ASSOCIATES, INC. ’
HARRISBURG, PA. S, 'j

DATE: August 24, 1979 ~ JAMES W. PECK
<<\ olonel, Corps of Engineers
 Pistrict Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

GLEN BROOK NO.4 DAM

NDI-ID NO. PA-00650
DER-ID NO. 19-8

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 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 Glen Brook No.4 Dam is an earthfill dam 250 feet in length
plus a 34 foot long spillway. It is 47 feet high above the streambed.
This dam is the last of three such dams constructed in this area. The
other two dams, identified as No.l and No.2 are in series with and are
located upstream from No.4. The original dam, No.l, is completely
submerged in the No.4 reservoir (with the exception of its control
tower) and has no impact on the use of No.4 under normal conditions.
The No.2 dam is located upstream of No.l. The present No.4 reservoir
touches the downstream slope of this dam. A small ponded reservoir is
‘created above the No.2 dam serving as a silt retention basin for the
No.4 reservoir area. A description of the No.2 dam is included in
Appendix A of this report, page A-6.

VA
This entire system of dams forms a source of reserve water

supply for the Borough of Berwick.. Water lines are interconnected to
allow the delivery of water, by gravity, to the Berwick water system in
the event of prolonged power failure which would cause loss of the
primary pumped water supply from another source. Refer to Appendix F,
Plate No. III, for plan view of dam. '
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The spillway for the No.4 dam is located near the center of
the dam embankment. The spillway is a broadcrested weir with flagstone
g paving as its surface in the crest area. Concrete training walls form
{ the sides of the chute. The spillway chute drops sharply beyond the
{ crest over a 1.5H to 1V paved channel to the stream level. The chute
slope and bottom level section are paved with concrete slabs. A wooden
deck on steel beams spans the spillway.

The water supply controls for No.4 dam are located in the
control tower which is located 100 feet upstream from the embankment in
the reservoir area. This tower is accessible by means of a wooden
footbridge from the crest of the embankment. The emergency drawdown is

E a 20~inch diameter cast iron pipe which has both upstream and downstream
A control. '

Dam Nos. 1 and 2 were. constructed about 1904 and Dam No.4 was
built in 1909.

B. Location: Briar Creek Township
Columbia County, Pennsylvania
U.S.G.S. Quadrangle, Berwick, PA.
Latitude 41°-05.2', Longitude 76°-13.7'
(Refer to Appendix F, Plates I and II)

C. Size Classification: Intermediate, Height 47 feet,
220 acre-feet.

D, Hazard Classification: High (Refer to Section 3.1.E)
E. Ownership: Keystone Water Company, Berwick District
106 East Second Street
Berwick, Pennsylvania 18603
; F. Purpose: Water Supply

G. Design and Construction History

The Glen Brook No.4 Dam was designed by T. Chalkley Halton,

' Consulting Engineer, in 1909. It was constructed in that same year by
Antonio Cocoa, contractor. Information on the design and construction
of this dam is very limited. The records in the PennDER files describe
the embankment material as good quality clay placed in six inch layers
and rolled. The dam contains a concrete core wall described as extending
from three feet below the crest to three feet into rock. This core wall
has a top width of three feet and an average bottom width of 11 feet.
Pipes which extend through the embankment are supported on concrete
piers. :

i e e

:

|
1 (

%

i

z_

@




As indicated earlier, this dam is one of three dams constructed
in series in this area.

H. Normal Operating Procedures

The Glen Brook No.4 Dam and the upstream Dam No.2 (No.l is

submerged) are operated together as a reserve water supply for the
Borough of Berwick.

T S S R T

1.3 PERTINENT DATA

Note: All elevations are to USGS datum.

‘A, Drainage Area (square miles)

From files S
Computed for this report

Use

Discharge at Dam Site (cubic feet per second)
See Appendix C for hydraulic calculatiomns

Maximum known flood since construction of the dam,
June 22, 1972

Outlet works low pool outlet at pool Elev. 725

Outlet works at pool level Elev. 758.2 (spillway
crest)

Warm water outlet

Spillway capacity at pool Elev. 761.4 (low point,
top of dam)

Elevation

Top of dam

Low point in dam

Spillway crest

Upstream portal invert (20-inch concrete pipe)

Downstream portal invert (20-inch concrete pipe),
about




Streambed at centerline of dam, about
Reservoir (feet)

Length of normal pool

Length of maximum pool

Storage (acre-feet)

Spillway crest (Elev. 758.2)

Top of dam (Elev. 761.4) from HEC-1

Reservoir Surface (acres)

Top of dam (Elev. 761.4)

Spillway crest (Elev. 758.2)

Dam (Refe: to Appendix F, Plates III and IV)
Type: Earthfill embankment.

Length: 250 feet.

Height: 47 feet above streambed.

Top Width: 8 feet.

Breast Elevation: 762.1 (U.S.G.S. datum, see Plate A-II).

Side Slopes: Upstream 2.2H to 1V.
Downstream 1.5H to 1V with stone facing.

Core Wall: Three feet into rock and extending to within 3 feet
of the top of the embankment.

Grouting: None reported.

Outlet Facilities

A concrete and masonry control tower is located about 100 feet
upstream from the centerline of the dam. This house has
openings at various levels. Two water supply lines (12-inch
and 20-inch) exit this structure, along with a 20-inch blowoff
line. The blowoff line extends from the upstream reservoir
No.2 valve house, through the Reservoir No.l and Reservoir No.4




ﬁ
o

3 Valve Houses, through the embankment to discharge in the down
: stream channel. The blowoff is connected by "Y" branches to
the No.l and No.4 valve houses and is controlled by valves in
each of the three valve houses.

I Spillway

Type: Uncontrolled broad crested weir (flagstone paved).

Length of weir: A total effective length of about 31.1 feet.

It is divided into three bays by two 1.6 foot wide bridge 1
piers. :

Crest elevation: 758.2 mean sea level datum.

Bridge: A steel I beam footbridge spans the spillway and is
located near the downstream edge of the crest. The under
clearance varies from 3.4 feet to 3.7 feet (see Sheet 1,
Appendix C).

T PRI AN/ L av

Downstream channel: At the downstream edge of the weir is an
8-inch vertical drop followed by a steep, 35 feet wide, concrete :
lined channel. This channel extends to the toe of the embankment, A
( ; where it makes a bend to the left and joins the bypass channel
) at the upstream side of the highway bridge where the natural
channel begins. Refer to Appendix F, Plate No. III.

J.  Regulating Outlets . 1

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

2,1 DESIGN

The design information for this dam is contained on the construction
drawings. This information is very limited. There is no section of the
No.4 dam on these drawings. The project was designed in 1909.

2.2 CONSTRUCTION

There are no records of the construction of this dam. The corres-
pondence in the PennDER files describe the embankment material as good
quality clay placed in six inch layers and rolled. Also that the material
above and below the core wall was carefully selected. Reference to the
core wall indicates that it was constructed of concrete as a trapezoidal
section three feet thick at the top and 11 feet thick at its base. The
top of the core wall is three feet below the top of the embankment and
its base is seated three feet into the underlying rock formation.

2.3 OPERATION

There is no formal operating procedure for this dam. As mentioned
earlier, this dam is used as a reserve water supply for the Borough of
Berwick. The owners representative indicated that a small volume of
water is taken from the reservoir daily. The controls to the supply

lines are open at the dam and the withdrawal is controlled at some
downstream location.

The reservoir drain line or blowoff has not been opened for at
least the past seven years. It was not operated during this inspection.

Careful watch is made of the upstream dam No.2 during periods of
heavy or prolonged rain with the intent of preventing flow of wat=r over
this dam's deteriorated spillway by allowing the inflow to bypass the

reservoir through the concrete flume along the left side of the reservoir
system.

' 2.4 EVALUATION

A. Availability

The engineering data for the Glen Brook Dam No.4 is very
limited. There are no design criteria or calculations. Available
information is found on drawings showing plans of the reservoir system

including the upstream No.l and No.2 dams. A section of the No.4 dam
was not found.
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The owners files contain all of the drawings that exist. The
PennDER files contain only one plan view of the reservoir system.

B. Adequacy
The engineering information is not of sufficient detail to
make a detailed evaluation of the design or comstruction of this dam.
C. Operating Records
There are no records of the operation of this dam.
D. Post Construction Changes
- There are no records of any changes in the system, aside from
maintenance and repairs, since the completion of construction in 1909.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
A. General

The general appearance of Glen Brook No.4 Dam is fair. There
were no seepage conditions noted on the slopes. Although water was not
flowing over the spillway, water was discharging from three of four
relief holes on the steeply sloping spillway channel slab. The visual

-inspection check list is in Appendix A of this report. Photographs

taken during the inspection are reproduced in Appendix E.

B. Embankment

The earthfill embankment for this dam consists of two sections
separated by a broadcrested weir near the middle of the crest length.
The total length of the two sections is 293 feet. The spillway length
between the embankment sections is 34 feet.

Although the inspection reports from 1924 through 1948 mention
seepage at the toe near the left spillway wall and at the end of the
wasteway channel, seepage was not reported after 1948 nor was it detected
at this time on the downstream slope, at its toe, or beyond. A moderate
growth of weeds covers the slope to the toe. Beyond the toe, the cover
is closely mowed. The owner's representative reported that the slope
cover is cut twice each year. The top of the embankment is grass covered,
closely mowed and the upstream slope is covered with fern growth.

The slope ratios, as measured by survey during this inspection
were 1.6H to 1V on the downstream slope and 2H to 1V on the upstream
slope. Close observation of the slope surfaces did not detect any
cracks, sloughs or any signs of distress. The slopes appear to be in
stable condition.

The horizontal alignment of the embankment is good. The
vertical profile, on the basis of the inspection survey, is shown in
Appendix A, Plate A-II.

C. Appurtenant Structures

The appurtenant structures for this dam include an uncon-
trolled broadcrested weir spillway and spillway channel and an inlet
control structure.

The spillway was observed to be in fair condition. It is a

broadcrested weir formed of flagstone slabs with cement mortar in the
joints. The slabs appear to have been recently maintained and appear to

- 8w
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be in reasonably good condition. The spillway chute, at a 1.5H to 1V
slope ratio, is bounded by concrete walls. The wall sections are tilted
slightly inward creating small projections into the channel between
sections. This does not appear to be a serious condition, but it should

be closely observed on a regular basis for possible progressive movement
in the future.

A wooden footbridge on steel beams spans the spillway providing
access from one side of the embankment to the other. The bridge is
supported by the endwalls of the spillway structure and two concrete
piers resting on the crest of the spillway. Refer to Appendix E, Plate
E-I for photograph. A galvanized pipe handrail is located on the down-
stream side of the bridge deck.

The spillway chute slab contains four six-inch diameter weep-
holes located about 10 feet from the left wall and at vertical distances
of about 13 feet between holes. The lowest hole is approximately 18-
inches from the bottom of the chute slope. Three of the holes were
discharging water. The top hole was dry. The estimated flow from the
three holes is about 40 to 50 gallons per minute. A section of down-
spout was inserted into the bottom hole and extends about three feet out
from the surface. Close examination of this hole observed that the
section of downspout was loose and can easily be removed and that a
cavity exists beneath the slab. The discharge was clear.

The spillway chute continues nearly horizontally to its termin-
ation beneath a roadway bridge. Refer to Appendix F, Plate No. III for
plan view. The end of the slab shows some undermining but is not observed
to be critical as the slab is sufficiently thick at this location. The
drawdown or blowoff pipe discharges to the stream under the roadway
bridge. :

The intake structure for Dam No.4 is an enclosed concrete and
brick building located about 100 feet upstream from the embankment. It
contains seven control valves. Three of these are identified as a 12-
inch water supply, 20-inch water supply and a 20-inch blowoff control.
The remaining four valves could not be identified. None of the valves
. were operated at the time of this inspection. The building appears to
be in structurally sound condition, although some concrete spalling
occurs just above the water surface.

Access to the intake structure is by means of a wooden foot-
bridge on steel beams. This bridge has no handrail and is in fair
condition. The deck needs improvement.

, The left side of the embankment slope abuts the wall of a
concrete outlet channel for a 5-foot diameter flume. This flume begins
upstream at Dam No.2 and parallels the left side of the reservoir area,

i
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discharging at Dam No.4 into the downstream channel. The flume is not a
part of Dam No.4. Refer to Appendix E for photographs of this outlet

channel and its relationship to the embankment and the spillway outlet
channel. '

D. Reservoir Area

The reservoir area is fenced and not accessible to the public.
Locked gates prevent entrance to this area. The area surrounding the
reservoir is described as woodlands to the edge of the reservoir system.
The slopes are moderate and stable. There are no signs of erosion. Dam
No.2, upstream from No.4 serves as a sediment basin thus minimizing any
sedimentation in the main reservoir.

E. Downstream Channel

The downstream channel is a natural stream with a state high-
way bridge immediately downstream and several houses located near the
stream about one-half mile from the dam. The hazard category for this
dam is considered to be "High".

3.2 EVALUATION

The visual inspection of this’'dam indicates that it is in fair
condition. The slope cover is cut twice annually and no large brush or
small trees exist. The condition of the flagstone spillway crest shows
need for continuing maintenance. It is suspected that flood flow over
this crest could displace the paving and cause serious damage to the
spillway. The wooden decks on the footbridge leading across the spill-
way and to the intake tower are in need of repair including the addition
of a handrail on the bridge to the intake tower. The spillway chute
walls show slight tilting as evidenced by some displacement at the top.
These areas should be smoothed and observed regularly for possible
progressive movement.

The valve controls in the intake tower were not operated during the
inspection. Future operation of this facility should include at least

. an annual opening and closing of the controls, especially the blowoff

control.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The Glen Brook No.4 Dam was constructed in 1909 as the third dam in
a series of three dams which now provide a reserve water supply for the
Borough of Berwick, Pennsylvania. The owner's representative indicated
that the reservoir operates as a standby gravity flow source in the
event of power failure which would shut down the Borough's primary
pumped water supply.

The valves controlling the outlet of water from the reservoir to
the Berwick system remain open as a regular condition. Admission of

water from No.4 to the system is controlled downstream.

One 20-inch valve controls the 20-inch blowoff pipe. This valve
and pipe serve as the emergency drawdown control for the reservoir.

The owner's representative indicated that these control valves have
not been operated for at least the past seven years.

4.2 MAINTENANCE OF DAM

The regular maintenance of the dam includes the control of the weed
growth on the embankment slopes, repair of flagstone slabs and concrete

walls and footbridge deck replacement. The slope maintenance is conducted

twice each year when the weeds are cut and removed. The maintenance of
the other items is conducted on an as required basis.

4.3 MAINTENANCE OF OPERATING FACILITIES

The operating facilities for this dam involve the water supply
valves and the blowoff control. There is no regular maintenance program
for the operation of these controls.

4.4 WARNING SYSTEM

There is no formally organized surveillance or warning system in
operation for this facility; although, there is radio contact between
the attendants vehicle and the owners office.

4.5 EVALUATION

The maintenance of the embankment appears to be satisfactory with
the twice a year removal of the weed growth. The operational procedures
should be improved to include the operation and service of the valves in
the control hnuse at least once each year. This applies especially to
the blowoff control for emergency release of water or drawdown of the
reservoir.

- 11 -
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A formal surveillance and downstream warning system should be
developed for use during periods of prolonged or heavy rainfall.
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

Very little information is available on the hydrologic and
hydraulic design of the dam. There are no area-capacity curves, frequency

curves, unit hydrographs, design storm data, design flood hydrographs,
flood routings nor spillway rating curves.

B. Experience Data

There are no records available for past floods, but personnel
of the Keystone Water Company reported that the maximum known flood
occurred in June, 1972. At that time the water level rose to an elevation
of about one foot above the spillway crest.

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 steel I-beam bridge over the spillway weir might reduce
the capacity of the spillway at high pool stages (see Sheet 1 of Appendix

C). The flagstone paving at the spillway crest could be damaged by a
high discharge.

D. Overtopping Potential

Glen Brook No.4 Dam has a total storage capacity of 220 acre-
feet and an overall height of 47 feet above streambed, both referenced
to the top of the dam. These dimensions indicate a size classification

of "Intermediate". The hazard classification is "High" (see Section
3.1.E).

The recommended Spillway Design Flood (SDF) for a dam having
the above classifications is the full Probable Maximum Flood (PMF). For
this dam, the PMF peak inflow is 6,032 cfs (see Appendix C for HEC-1
inflow computations).

Comparison of the estimated PMF peak inflow of 6,032 cfs with

the estimated spillway discharge capacity of 510 cfs indicates that a
potential for overtopping the Glen Brook No.4 Dam does exist.
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An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the PMF without

overtopping. The spillway-reservoir system can pass a flood event equal
to 10% of a PMF without overtopping.

E. Dam Break Evaluation

The calculations to determine the behavior of the dam in the
event of an overtopping and a resulting breaching of the embankment
indicates that there will be a substantial increase in water levels
downstream from the dam.

Several houses are located about 2,750 feet downstream from
the dam. On the basis of the results of a dam break analysis, using the
U.S. Army Corps of Engineers HEC-1 program, the water surface elevation
in the vicinity of the houses would be about 655.8 when the water surface
in the reservoir above the dam is just at the crest elevation (low
point) of the embankment (no overtopping). (Refer to Table 1, Appendix
C). It is expected that 18 percent of a PMF would cause the water level
in the lake to reach an elevation that would result in a breach (one
foot above crest elevation). Just prior to failure by the 18 percent
PMF flow, the water surface elevation 2,750 feet downstream would be
about 656.5. The increase due to overtopping under no failure condition
would be approximately (656.5 - 655.8) 0.7 feet. While more property
would be exposed to flooding, the increase to the danger of loss of life
is not considered significant. With failure, however, the breaching
analysis indicates a rise of about 3.1 feet above the flow level just
prior to breach when considering a 15 minute time to complete the breach
and a 1.6 feet rise above flow level just prior to breach when considering
a 2 hour time to complete the breach. The increase in hazard to loss of
life and property damage is reflected not only in the increase in depth
of water of 3.1 feet in the 15 minute breach and 1.6 feet in the 2 hour
breach, but more significantly in the shorter time to reach the peak.
Less time would be available to respond to the flooding under the breach
conditions. 5

Being an earth embankment with a concrete core wall, it is
judged that a breach is likely to develop when the depth of flow over
the crest is one foot or greater and that the breach would be completed
between the 15 minute and the 2 hour period. The numerical difference
of water levels is 1.5 feet. The property damage would be similar with
either failure time. Again, however, the time factor is most significant
regarding loss of life. Calculations indicate that the water depth will
increase at a rate of 3.1 feet in 15 minutes under the 15 minute breach
condition.
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On the basis of these calculations, it is concluded that the
hazard to loss of life and property damage is significantly increased

when the dam is overtopped as compared to the condition just prior to
overtopping.

Refer to Table 1, Appendix C, for comparison of flood water
levels.

F. Spillway Adequacy

The intermediate size category and high hazard category, in
accordance with the Corps of Engineers criteria and guidelines, indi-

cates that the Spillway Design Flood (SDF) for this dam should be the
Probable Maximum Flood (PMF).

The calculations show that the spillway discharge capacity and
reservoir storage capacity combine to handle 10% of the (PMF) without
overtopping the dam. These calculations have considered the existing
low point along the embankment crest.

Being an earth embankment with concrete core wall, it is
judged that a breach is likely to develop when the depth of flow over
the crest is one foot. These studies also indicate that the depth of
flow over the crest of the embankment due to one-half PMF is more than
the one foot criteria. On the basis of this information, it is judged
that a one-half PMF will cause overtopping of the embankment and will
most likely cause a breach. When compared to the hazard to loss of
life downstream from the dam just prior to failure, the calculations
indicate that the hazard, as a result of a dam failure is significantly

increased. Therefore, the spillway capacity is considered to be seriously
inadequate.

The hydrologic analysis for this investigation was based upon
existing conditions 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

T Embankment

There were no indications of embankment distress or
instability as a result of the visual inspection. The surveyed profile
on the crest of the embankment show a variation of .6 feet between the
high and low point. The upstream and downstream slope ratios were
surveyed as 2.2H to 1V and 1.6H to 1V respectively. Although the down-
stream slope is steeper than the embankment slopes designed today,
engineering practice in 1909 commonly used this criteria, and since
there was no visible signs of distress, it is apparently in a stable
condition.

2. Appurtenant Structures

The appurtenant structures for Dam No.4 include the
uncontrolled spillway, the intake control tower, the blowoff outlet pipe
and the wooden deck footbridges across the spillway and to the intake
control tower. An additional structure, the outlet channel to a flume
which parallels the left side of the entire reservoir, while not an
integral part of the No.4 Dam, would have influence on the stability of
the left portion of the earth embankment. Refer to Appendix F, Plate III
for this relationship.

The uncontrolled spillway is considered to be in fair
condition. The flagstone paving on the crest is reasonably maintained
and is sealed with mortar at the joints. The behavior of these slabs
under flood or extremely heavy flow is unknown. The outlet channel
drops at a rate of 1.5%H to 1V to a nearly horizontal slab at the bottom
near the elevation of the natural stream channel. The training wall
sections of this channel show evidence of some tilting inward toward the
channel. The tilting is not severe, but some slight projections between
‘ the sections exist. These projections could possibly aggravate the
condition during high flow through the channel. Providing a fillet to
create a smoothed surface across the projections would improve the
condition. Evidence of other surface repair was observed along the
walls on both sides of the channel. The bottom slab and walls below the
sloped section appear to be stable and in good condition.

The wood deck footbridge across the spillway should be
improved to assure safe access to both sides of the embankment.




The intake structure appears to be stable. The steel
beam wooden deck footbridge is usable but it does not have a handrail.
Installation of a handrail for safety purposes should be considered.

Repairs to the wooden deck should be included in the regular maintenance
program.

The blowoff outlet pipe discharged directly to the
natural stream beneath a concrete roadway bridge. The channel is un-
obstructed in this area and should allow free flow of water from the
pipe. :

The right wall of the outlet channel from the flume
mentioned above forms the left abutment for the earth embankment. The
wall of this channel also show some slight tilting. Repairs to the
surface of these walls is in evidence. Except for the slight misalign-
ment between wall sections, there is no evidence of instability.

Close and continued observation should be made of the
spillway outlet channel and flume outlet channel walls on a regular

basis to detect any change in the wall posture that could jeopardize the
stability of the entire dam.

B. Design and Construction Data

Design or construction data that would permit an evaluation of
the stability of the dam or its appurtenant structures were not fouuad in
the PennDER or the owners files.

c. Operating Records

Other than records of withdrawal of water from the reservoir

for water supply surposes, there are no records on the regular operation
of this dam.

D. Post Construction Changes

There are no records or reports of any changes to this dam

. since the completion of construction in 1909.

E. Seismic Stability

1ne dam is located in Seismic Zone 1 and it is considered that
the static stability with normal safety factors is sufficient to withstand
minor earthquake induced dynamic forces. No calculations or studies
have been made to confirm this.
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SECTION 7 - ASSESSMENT & RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection, the review of the design drawings and
the historical records of the development and operation indicates that
this dam is in fair condition. The inspection did not detect any signs
of major distress on or in the vicinity of the embankment. There were
also no signs of seepage. There were several items noted which require
maintenance attention. These include continued slope cover control,
repairs to wooden bridge decks and repairs to correct the slightly
displaced spillway outlet channel walls.

In accordance with the Corps of Engineers evaluation guide-
lines, the spillway is inadequate for passing the full PMF peak inflow
without overtopping the dam. The combination of storage and spillway
capacity is sufficient for passing only 10 percent of the PMF and is,
therefore, classified as seriously inadequate. Failure of this dam will
significantly increase the hazard to loss of life downstream from the
dam. The project, therefore, is considered to be unsafe, non-emergency.

B. Adequacy of Information

Although the available engineering data are not sufficient to
make a detailed analysis of the stability of the dam and its appurtenant
structures, the available drawings, reports and the observed physical
conditions are judged sufficient for making a reasonable assessment of
the overall condition of the dam.

C. Urgency

The recommendations presented below should be implemented
without delay.

D. Necessity for Additional Studies

A detailed hydrologic and hydraulic analysis should be per-
formed by a professional engineer experienced in the design and con-
struction of dams to determine means for improving the capacity of this
spillway and reservoir system.
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7.2 RECOMMENDATIONS

A.

recommendations are presented for implementation by the owner.

B.

Facilities

In order to assure the safe operation of this dam, the following

1. That a detailed hydrologic and hydraulic engineering
analysis be made by a professional engineer with exper-
ience in the design and construction of dams to determine
means for improving the capacity of the spillway and
reservoir system so that it will meet the requirements of
the Commonwealth of Pennsylvania.

2. That the valve controls in the intake tower be operated
and greased on an annual basis to assure their use in the
case of an emergency. This is especially applicable to
the 20-inch blowoff control.

3. That maintenance of the flagstone forming the spillway
crest be continued to provide a smooth entrance into the
spillway chute and that the slight projections on the
spillway chute walls be smoothed for better flow character-
istics and to minimize further aggravation of the condition.

4. That the bridge decks across the spillway and to the
intake tower be repaired and that a handrail be placed on
the bridge to the tower.

5. That the source of seepage from the weepholes on the spill-
way chute slab be identified and that the cavity beneath
the chute slab at the location of the lowest weephole be
investigated and repaired. \

Operation and Maintenance Procedures

1. That the regular maintenance of the dam embankment continue
and that annual inspections be made and reported as to
the findings of these inspections. Inspection items to
include seepage, embankment slope condition and spillway
crest and wall conditions.

2. That a formal surveillance and downstream warning system
be developed to be used during periods of heavy or pro-
longed rainfall.




-

APPENDIX A

CHECKLIST OF VISUAL INSPECTION REPORT

AR P P

L e e e B s et ey AL i g

!
!
3

! O APPENDIX A




CHECK LIST

PHASE | - VISUAL INSPECTION REPORT
PA DER # 19-8 - NDI NO. PA-00 650
NAME OF DAM  Glen Brook Dam No.4 HAZARD CATEGURY High

TYPE OF DAM Earth Embankment

LOCATION Briar Creek TOWNSHIP Columbia "COUNTY, PENNSYLVANIA

INSPECTION DATE 6/20/79  WEATHER Sunny - Warm  TEMPERATURE 70 - 80

INSPECTORS: R. Houseal (Recorder) OWNER'S REPRESENTATIVE(s) :
H. Jongsma ~ Ira Smith
R. Shireman William Waltman
J. Watson : Bruce Juergen

Bill Hutcheson

NORMAL POOL ELEVATION: 758.2 AT TIME OF INSPECTION:
BREAST ELEVATION: 762.1 POOL ELEVATION: 757.2%
SPILLWAY ELEVATION: 758.2 TAILWATER ELEVATION:

MAXIMUM RECORDED POOL ELEVATION: 1972

GENERAL COMMENTS:

Has never overtopped.
. Radio contact for downstream warning.
Basically reserve supply - used partially every day.




.

NDI NO. PA-00_ 650
VISUAL INSPECTION
EMBANKMENT

OBSERVATIONS AND REMARKS

SURFACE CRACKS

None observed on the top - grassed.

None observed on downstream slope - high weed
cover throughout.

UNUSUAL MOVEMENT
BEYOND TOE

None.

SLOUGHING OR EROSION
OF EMBANKMENT OR
ABUTMENT SLOPES

None evident - slopes covered with weeds.

. ALIGNMENT OF CREST:

HOR | ZONTAL:
VERTICAL:

Horizontal good.
See survey profile Appendix A, Plate A-II.

.

ing.

E. RIPRAP FAILURES
None upstream, however, covered with weeds.
F. JUNCTION EMBANKMENT
& ABUTMENT OR Good.
SPILLWAY
G. SEEPAGE 4 weepholes located on paved spillway slab.
Bottom one has downspout extending horizontally
(located about 16" from bottom of spillway
chute. Cavity behind slab. Three are discharg
H. DRAINS None evident.
J. GAGES & RECORDER

None.

K. COVER (GROWTH)

Top - mowed grass.
Downstream Slope - high brush cut twice each yea
Upstream Slope - (very short) covered with fern

growth,

A-2
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"NDI NO. PA-00 650

VISUAL INSPECTION
OUTLET WORKS

OBSERVATIONS AND REMARKS

A. INTAKE STRUCTURE

Tower uvbstream in reservoir.

B. OUTLET STRUCTURE

24" pipe ends under bridge downstream.

C. OUTLET CHANNEL

Paved to bridge.

Seven valves - two water supply 12" and 20". One
blowoff control 20", other four unknown.
Preferred not to open because of loss of water.

E. EMERGENCY GATE

Blowoff. Upstream and downstream 20" control.

F. OPERAT:UN &
CONTROL

Valves in intake structure not operated in long
time.

G. BRIDGE (ACCESS)

Wooden footbridge - access to tower, no handrail.

A-3
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“NDI NO. PA-0p 650

VISUAL INSPECTION
SPILLWAY

OBSERVATIONS AND REMARKS ]

A. APPROACH CHANNEL

Directly from reservoir - wall on left side verticall
crack through wall at crest of weir.

Right approach wall - slight vertical crack at same
location.

Deterioration
Foundation
Abutments

B. WEIR: Broadcrested weir - slope parallels the downstream
Crest Condition | embankment slope. Walls appear to have been
Cracks

recently repaired and patched. Slabs appear to be
in reasonably good condition - no displacement.

Flagstone paving forms weir overhanging downstream
slab.

C. DISCHARGE CHANNEL :
Lining
Cracks
Stilling Basin

Spillway chute ends at bridge.

Chute walls tilt inward, creating slight
projections at the joints.

Cracks in between flat stone slabs filled with
mortar.

D. BRIDGE & PIERS

Wooden footbridge access across spillway.

E. GATES & OPERATION
EQU I PMENT

None.
Staff gauge on intake structure. )

‘F. CONTROL & HISTORY

About 1' above weir with Agnes (1972)

|
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NDI NO. PA-00 650

VISUAL INSPECTION

i

OBSERVATIONS AND REMARKS

i 1 INSTRUMENTATION

Monumentation None.

Observation Wells | None.

Weirs None. i
. Piezometers None.
1& Staff Gauge On Intake Structure.
| Other ?
RESERVOIR
(-~., Slopes Wooded.

None reported. Upstream reservoir probably

) Sedimentation ;
2 oo e > receives all sediment. :

Watershed ;

3 Description st :
i DOWNSTREAM CHANNEL ' !
f% Condition Natural stream, rocky.

?& ; Slopes Stable. :
L | Apireox imate Over 100 (Berwick).

1 Population 3
4 !
¢ No. Homes State highway and one home directly below 1

R i

spillway. Many homes further downstream.
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Visual Observations and Notes of Upstream Dam No.2

The top of the dam is mowed grass and the upstream and downstream
3 i slopes are covered with weeds.

e i 5 o g S R S e AR

el

The spillway is severely deteriorated with displaced flagstone
slabs, cracked side walls and general deterioration.

i

There is an upstream control tower with a 20" blowoff pipe which
discharges below the No.4 Dam at the bridge.

At the left abutment is an outlet controlled by a 60-inch diameter
wooden butterfly gate which discharges into a concrete lined flume.
This flume runs parallel along the left side of the reservoir. A
portion of the flume, in the vicinity of Dam No.l, is underground. The
flume discharges into an open channel at the left side of Dam No.4.

This dam (No.2) was overtopped in-1972 by about 1-1/2 feet of
water. Several deep erosion scars remain on the downstream slope of the
embankment as a result of this storm.

% ; The downstream reservoir water surface for Dam No.4 was increased
' : by about 1-1/2 feet - 2 feet during this event.

No.2 Dam Reservoir is small. The owners observed this dam closely
during heavy storms to prevent water from passing over the main spill-
way. This is accomplished by opening the 20-inch blowoff pipe and the
wooden butterfly gate. The structure, housing the wooden gate is in
very poor condition inside.
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APPENDIX B

CHECKLIST OF ENGINEERING DATA
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PA DER # 19-8

CHECK LIST
ENGINEERING DATA

NDI NO. PA-00 630

NAME OF DAM Glen Brook No.4 Dam

I TEM

REMARKS

AS-BUILT DRAWINGS

REGIONAL VICINITY MAP

U.S.G.S. Quadrangle Berwick, Pennsylvania
See Plate 11, Appendix F

CONSTRUCT ION HISTORY

GENERAL PLAN OF DAM

Plans available in the owner's Berwick office
and their office in Camp Hill, PA.

TYPICAL SECTIONS
OF DAM

" A section of this dam is not found in any of

the files.

OUTLETS:
PLAN
DETAILS
. CONSTRAINTS
DISCHARGE RATINGS

Plan views in the existing drawings.
No other informationm.
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NO. PA-00 650

R SN

ENGINEERING DATA

A e s A

ITEM REMARKS

S S

RAINFALL &
RESERVOIR RECORDS

DESIGN REPORTS

GEOLOGY REPORTS

DESIGN COMPUTATIONS:
HYDROLOGY &
HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

"MATERIALS INVESTIGATIONS:
BORING RECORDS
LABORATORY
FIELD

POST CONSTRUCTION
SURVEYS OF DAM

BORROW SOURCES Unknown.
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