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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,
for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I inves-
tigation is to identify expeditiously those dams which
may pose hazards to human life or property. The assess-
ment of the general condition of the dam is based upon
available data and visual inspections. Detailed inves-
tigation, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed compu-
tational 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. In cases where
the reservoir was lowered or drained prior to inspec-
tion, 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 h dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition
of the dam will continue to represent the condition of
the dam at some point in the future. Only through
frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can
these conditions be prevented or corrected.

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

* I
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Brown's Lake Dam
NDI ID No. PA-00630
DER ID No. 45-108

Size: Intermediate (18 feet high;
1,121 acre-feet)

Hazard Aooessioc For

Classification: High -TI6 GQ"A&I
DC TAB

Owner: Amelio Scott ULamounced
205 Davey Avenue Justifiatio
Pen Argyl, PA 18072

State Located: Pennsylvania Distributicxq

County Located: Monroe Avellbili -dc
Avail a:v1/or

Stream: Stony Run Dist special

Date of Inspection: 1 May 1980

Based on available records, visual inspection,
calculations, and past operational performance, Brown's
Lake Dam is judged to be in poor condition. Based on the
size and hazard classification of the dam, the recommended
Spillway Design Flood is the Probable Maximum Flood (PMF).
The spillway can pass about 82 percent of the PMF. Since
the dam cannot pass the PMF but can pass the 1/2 PMF, the
spillway capacity is rated as inadequate.

Deficiencies exist that are considered to be
pertinent to the stability of the dam. The deficiencies
include the following: seepage, steep slopes, a
depression on the top of the dam, growth of trees on the
dam, and holes and a depression on the downstream slope of
the dam. The type of design and methods of construction
increase the concern for the deficiencies.'1 iii
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The condition of the outlet works is unsatisfactory.
There are no upstream closure facilities. Maintenance of
the dam is inadequate.

The following investigations and remedial measures
are recommended to be undertaken by the Owner, in
approximate order of priority, immediately:

(1) Perform detailed investigations as required to
assess the stability of the dam. The investigations
should include assessment of seepage conditions and piping
potential. Take appropriate action as required.

(2) Until the investigations recommended above are
complete, the Owner should institute a monitoring program
to detect any significant change in the condition of the
dam. If conditions change, take appropriate action as
required.

(3) Take action as necessary to restore the outlet
works to a working condition and provide upstream closure
facilities.

(4) Remove brush and trees on and near the dam and
appurtenant structures.

(5) Undertake remedial measures as necessary to
prevent additional erosion of the embankment and the
spillway outlet channel.

(6) Remove debris from the spillway and visually
monitor the condition of the spillway structures.
Maintain the structures as required.

All investigations, monitoring programs, and
design of remedial measures should be performed by a
professional engineer experienced in the design and
construction of dams. Tree removal should be performed
under the guidance of a professional engineer.

In addition, the Owner should institute the
following operational and maintenance procedures:

(1) Develop a detailed emergency operation and
warning system for Brown's Lake Dam.

(2) During periods of unusually heavy rains,
provide round-the-clock surveillance of Brown's Lake Dam.

iv



(3) When warnings of a storm of major propor-
tions are given by the National Weather Service, the Owner
should activate his emergency operation and warning
system.

(4) Institute an inspection program such that
the dam is visited frequently. As presently required by
the Commonwealth, the inspection program should include a
formal annual inspection by a professional engineer
experienced in the design and construction of dams.
Utilize the inspection results to determine if remedial
measures are necessary.

(5) Institute a maintenance program so that all
features of the dam are properly maintained.

Submitted by:

GANNETT FLEMING CORDDRY
AND CARPENTER, INC.

IL

FREDERICK FUTCHKO

Project Manager, Dam Section

Date: 27 June 1980

Approved by:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEERS

JJAMES W. PECK
Colonel, Corps of Engineers
District Engineer

J ~~Date: )/~ 1~
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DELAWARE RIVER BASIN

STONY RUN, MONROE COUNTY

PENNSYLVANIA

BROWN'S LAKE DAM

NDI ID No. PA-00630
DER ID No. 45-108

AMELIO SCOTT

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

JUNE 1980

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 inspection of
dams throughout the United States.

b. Purpose. The purpose of the inspection is to
determine Ifthedam constitutes a hazard to human life or
property.

1.2 Description of Project.

a. Dam and Appurtenances. The embankment of
Brown's Lake Dam has a timber corewall with an earthfill
zone upstream and rookfill and earthfill zones downstream.
The embankment is 560 feet long and 18 feet high at its
maximum section.
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The spillway is located at the left abutment.
It consists of a triangular, concrete weir with a crest
length of 99 feet. A concrete apron is located along the
downstream side of the weir. The spillway outlet channel
is an excavated, earthen channel.

The outlet works is located near the maximum
section of the dam. It consists of a 16-inch diameter,
cast-iron pipe with a gate valve near its downstream end.
There is no known intake structure.

The various features of the dam are shown on the
Photographs in Appendix C and on the Plates in Appendix E.
A description of the geology is included in Appendix F.

b. Location. Brown's Lake Dam is located on Stony
Run in Barrett Township, Monroe County, Pennsylvania,
approximately 3 miles northeast of Canadensis,
Pennsylvania. Brown's Lake Dam is shown on the 1973
photorevision to USGS Quadrangle, Skytop, Pennsylvania, at
latitude N 410 12' 30" and longitude W 750 11' 20". A
location map is shown on Plate E-1.

c. Size Classification. Intermediate (18 feet
high, 1,121 acre-feet).

d. Hazard Classification. High hazard. Downstream
conditions indicate that a high hazard classification is
warranted for Brown's Lake Dam (Paragraphs 3.le and 5.1c
(5)).

e. Ownership. Amelio Scott, 205 Davey Avenue,
Pen Argyl, Pennsylvania 18072.

f. Purpose of Dam. Recreation.

g. Design and Construction History. Brown's Lake

Dam was designed for F. W. Brown by John L. Westbrook,
Civil Engineer, in 1922. Construction commenced in 1923.
The original design is shown on Plate E-2. An inspection
report prepared by the Commonwealth in 1923 noted that
departures from the design were being made during
construction, the most notable being substitution of
hand-placed rockfill for earthfill downstream from the
timber corewall. Another inspection report in 1925
indicates that the dam was not complete, but it was
impounding water. In 1929, earthfill was dumped over the
hand-placed rockfill along the downstream side of the dam.
In 1930, additional earthfill was reportedly added to the
top of the dam and on the upstream and downstream slopes.
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Between 1930 and 1932, some stone was placed on the
upstream slope for protection against wave erosion.
Between 1933 and 1944, the Commonwealth made several
inspections. Their inspection reports indicate that by
1944 the dam still had not been completed in accordance
with the design. In particular, the downstream slope was
steeper than the approved 1V on 2H design slope.

The August 1955 flood washed out the spillway. In
September 1955, E. C. Hess, Civil Engineer, prepared plans
for a new spillway. As part of this design, about 100
feet of additional embankment was constructed at the left
end of the dam. The design also included adding 0.5 foot
of fill along the entire top of the dam. The work was
completed by November 1955.

In 1957, Mr. C. W. Brown, who was then the Owner,
requested assistance in evaluating seepage from the dam.
Records indicate that the tests performed by Mr. Brown
were not successful in determining the source or cause of
the seepage. Records also indicate that Mr. Brown dumped
about 500 cubic yards of soil on the upstream slope in the
vicinity of the seepage. It was reported that the seepage
was turbid for a short period of time, and then the
seepage stopped. There have been no other known
modifications since 1957.

h. Normal Operational Procedure. The pool is
maintained at the spillway crest level with excess inflow
discharging over the spillway. The outlet works is not
used. Spillway discharge flows downstream in Stony Run to
the confluence with Brodhead Creek.

1.3 Pertinent Data. (existing conditions except as

noted. )

a. Drainage Area. (square miles) 2.4

b. Discharge at Damsite. (cfs.)
Maximum known flood at damsite 1955 Flood.

Discharge
Unknown.

Outlet works at maximum
pool elevation Unknown.

Spillway capacity at
maximum pool elevation 3,200
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c. Elevation. (feet above msl.)
Top of dam 1278.5
Maximum pool 1278.5
Normal pool (spillway crest) 1274.1
Upstream invert outlet works Unknown.

Downstream invert outlet works Unknown.
Streambed at toe of dam 1260.9

d. Reservoir Length. (miles)
Normal pool 0.85
Maximum pool 1.04

e. Storage. (acre-feet)
Normal pool 498
Maximum pool 1,121

f. Reservoir Surface. (acres)
Normal pool 115
Maximum pool 163

g. Dam.
Type Earthfill and

rockfill with
a timber
corewall.

Length (feet) 560

Height (feet) 18

Topwidth (feet) 10.5

Side Slopes Vary - see
Appendix B.

Zoning Earthfill
upstream;
rockfill and
earthfill
downstream.

Cut-off Earthfill in
trench.

Grout Curtain None.

Corewall Wood sheeting.
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h. Diversion and Regulating
Tunnel, None.

i. Spillway.
Type Triangular

concrete weir.

Length of Weir (feet) 99.0

Crest Elevation 1274.1

Upstream Channel Reservoir.

Downstream Channel Concrete apron
and earthen
channel.

+j. Regulating Outlets.
Type One 16-inch

dia. CIP

Length (feet) 100 (approx.)

Closure Gate valve
at downstream
toe of dam.

Access Toe of dam.

,j

I -5-



SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. Design data available for
review included the following: design drawings and
specifications for the original structures, design
drawings for the 1955 modifications, and permit
application reports.

b. Design Features. The project is described in
Paragraph 1.2a. The various design features of the dam
are shown on the Photographs in Appendix C and on Plates
E-2 and E-3 in Appendix E. The embankment is shown on
Photographs A through H. The spillway is shown on
Photographs I and J.

c. Design Considerations. One feature of the

original design that is significant is the wood-sheeting
corewall. The original design drawings and specifications
indicate that it consists of two layers of hemlock planks
having a total thickness of 3 inches. The drawings show
staggered vertical joints. No preservative treatments
were specified. The wood has now been in place for 57
years. Although decay of wood is greatly inhibited when
the wood is kept continuously wet, the condition of the
corewall is suspect. Untreated hemlock wood has low to
moderate decay resistance, depending on the quality of
hemlock that is used. Based on the age, type of material,
and service conditions, the corewall might be approaching
the end of its useful life. Deterioration of the corewall
could have significant affect on the dam. Seepage could
increase substantially, which could cause stability or
piping (internal erosion) problems.

2.2 Construction.

a. Data Available. Construction data available for
review consists of several photographs and various prog-
ress reports and memoranda prepared by the Commonwealth
concerning the construction.

b. Construction Considerations. Available
construction data document departures from the original
design. A construction progress report was prepared in
July 1923 by the Commonwealth. At that time, the timber
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corewall was in place, and several feet of earthfill had
been placed upstream from the corewall. The earthfill
material was reported to be ",of good quality and solidly
compacted. On the downstream side of the corewall,
hand-placed rockfill had been substituted for the proposed
earthfill." Since the approved design required clay to be
placed in the cutoff trench, the Commonwealth directed the
Owner to remove some of the rockfill and replace it with
clay. There is no verification that the work was
performed.

The next construction progress report was
prepared in July 1924. At that time the embankment was
nearly to its full height, butothe slopes were not
constructed as designed. The only deficiency noted in the
report was leakage near the outlet conduit. Although not
noted in the report, photographs taken during the
inspection indicate that deficiencies might also have
existed in preparation of the foundation for the dam. The
1924 photographs show a large tree near the downstream toe
surrounded by rockfill. Apparently, removal of the tree
was deemed unnecessary. There are no reports available
concerning the adequacy of the foundation preparation.

Additional fill was placed on the downstream
slope of the dam in 1929. A Commonwealth report prepared
at that time indicates that earthfill was dumped over the
rockfill with no compaction. Placement of earthfill
continued through 1930, but records indicate that the
downstream slope was never completely finished in
accordance with the approved plans.

The available data is adequate to make several
assessments concerning construction of the dam. First,
the substitution of rockfill for earthfill along the
downstream side of the corewall was an important change.
The upstream earthfill is separated from the relatively
coarse, downstream rockfill only by the timber corewall.
Prevention of piping would appear to rely mainly on the
integrity of the corewall. Second, the placement of loose
earthfill over the rockfill probably added little to the
stability of the dam. Uncompacted earthfill has
relatively low density and strength. Lastly, there are
some indications that the foundation preparation was not
satisfactory, which could adversely affect both stability
and seepage.

2.3 Operation. There are no formal records of operation.
A record of operation does exist in the form of inspection
reports prepared by the Commonwealth between 1924 and

-7-



1966. The findings of these previous inspections are
discussed in other applicable sections of this Report.

2.4 Evaluation.

a. Availability. Engineering data were provided by
the Bureau-of Dams and Waterway Management, Department of
Environmental Resources, Commonwealth of Pennsylvania
(PennDER).

b. Adequacy. The type and amount of available
design data an other engineering data are limited, and
the assessment must be based on the combination of
available data, visual inspection, performance history,
hydrologic assumptions, and hydraulic assumptions.

c. Validity. There is no reason to question the
validity of the available data.:1

I
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SECTION 3

VISUAL INSPECTION

3.1 Findings.

a. General. The overall appearance of the dam is
poor. Deficiencies were observed as noted beiow. A
sketch of the dam with the locations of deficiencies is
presented in Exhibit B-i in Appendix B. Survey
information acquired for this Report is summarized in
Appendix B. On the day of the inspection, the pool was at
its normal level. The survey datum was an approximate
elevation obtained for the spillway crest from a USGS
map. The Owner uses a different datum. To convert the
elevations on Plate E-3, one should add 1,165 feet to the
elevations; about 1,174.5 feet should be added to the
elevations on Plate E-2.

b. Embankment. The upstream slope of the dam is
covered with light brush and small trees (Photograph A).
As shown on the surveyed sections in Appendix B, the slope
is irregular. Riprap is generally intact on the 100-foot
long reach of embankment that was constructed in 1955,
which is adjacent to the right end of the spillway. Over
the remaining portion, which is the original embankment
constructed in 1923, only a minor amount of riprap is
apparent above normal pool level. Below normal pool
level, stone having a 12-inch maximum size is visible.
Minor erosion due to wave action has occurred on the
upstream slope.

The top of the dam has an average width of 10.5
feet. A profile of the dam is included in Appendix B.
The lowest point on the top is at Elevation 1274.5. A
depression about 3 feet in diameter and 2 feet deep is on
the top of the dam approximately 185 feet to the right of
the spillway. The depression is near the upstream edge of
the top (Photograph B).

The downstream slope of the dam has heavy brush
and about 15 trees at scattered locations growing on it
(Photograph C). In addition to the live trees, there was
one tree stump. As shown on the surveyed sections in
Appendix B, the downstream slope is irregular. Four holes
and one depression are on the downstream slope. Their
locations are shown on Exhibit B-1 in Appendix B. The
holes range in size from 0.25 foot in diameter by 1.5 feet
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deep to 1 foot in diameter by 3.5 feet deep. All the
holes are vertical. One hole appeared to contain remains
of a rotted stump. There were no indications that the
holes were created by animals. The three largest holes
are shown on Photographs D, E, and F. The depression on
the downstream slope is located near the toe about 165
feet right of the spillway. Two rotted posts, about
2 feet apart, were located on the uphill side of the
depression (Photograph G).

Clear seepage was observed at several locations
along the toe of the dam. The largest single source that
was visible was about 2 gallons per minute (gpm), and the
flow was exiting from the stone masonry structure at the
outlet works. The locations and magnitudes of the seepage
are shown on Exhibit B-1 in Appendix B. In addition to
the seepage that was visible, other seepage might have
been obscured by a pool of standing water and a large
swampy area located along the toe. The pool of standing
water was about 45 feet wide by 80 feet long
(Photograph H) and was located at the maximum section of
the dam. The swampy area was triangular in shape,
beginning at the right abutment and reaching a maximum
width of 125 feet near the maximum section of the dam. It
was estimated that the combined outflow from all sources
(seepage points, pool of standing water, and the swampy
area) was about 20 gpm.

c. Appurtenant Structures. The spillway is in fair
condition (Photograph I). The left abutment wall has a
slight, inward tilt, two cracks, and minor spalling at its
base adjacent to the spillway weir. The spillway weir is
a low, triangular, concrete weir. A concrete apron
extends downstream from the weir for a distance of about
10 feet. Some debris was on the spillway on the day of
the inspection. The weir has two areas where the concrete
has cracked and spalled. Both areas are near the right
end of the weir. The right abutment wall has trees and
brush growing behind it. The spillway outlet channel is
an excavated earthen channel (Photograph J). It appears
that the channel has been subject to retrogressive
erosion.

The condition of the outlet works could not be
determined during the visual inspection. Only a small
portion of the conduit and part of the gate valve were
visible at the downstream toe of the dam. The gate valve
was rusted, and the end of the conduit could not be
located. It is apparently covered with mud.

-10-



d. Reservoir Area. The watershed is about 90 per-
cent wooded and about 10 percent grassland. There is only
minor development within the watershed. Slopes are gen-
erally mild, and swampy areas are common.

e. Downstream Channel. Stony Run extends
downstream from the dam in a wooded valley. Several
beaver dams are located in the first two-mile reach
downstream. About 2.7 miles downstream, Stony Run passes
under a roadway that is part of a relatively new housing
development. None of the houses in the development are
low-lying. About 3.8 miles downstream, Snow Hill Road
crosses Stony Run. In the next 0.8-mile reach, there are
approximately 6 low-lying dwellings along Stony Run.
About 6.0 miles downstream from the dam, Stony Run passes
under Pa. Route 447 and enters Brodhead Creek.

-11-



SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedure. The reservoir is maintained at normal
pool level with excess inflow discharging over the
spillway and into the downstream channel. The outlet
works is not used.

4.2 Maintenance of Dam. A former Owner of the dam,
C. W. Brown, lives at the site and leases the lake from
the current Owner. Although there are no formal
arrangements, Mr. Brown, who has lived at the site since
1948, apparently acts as caretaker for the dam. Mr. Brown
stated that he occasionally cuts the brush and removes
debris from the spillway.

4.3 Maintenance of Operating Facilities. The outlet
works is not maintained. Mr. Brown stated that the valve
has not been operated since 1955, when repairs to the
spillway were made.

4.4 Warning Systems in Effect. There is no emergency
operation and warning system in effect. The caretaker
stated that he checks the condition of the dam during
periods of heavy rainfall.

4.5 Evaluation of Operational Adequacy. The maintenance
of the dam is inadequate. Frequent inspections are
necessary to detect hazardous conditions at the dam. An
emergency operation and warning system is necessary to
reduce the risk of dam failure should adverse conditions
develop, and to prevent loss of life should the dam fail.

-12-
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SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. Review of the design drawings for
the spillwiy (Plate E-3) and the permit application report
indicate that changes were made during construction. As
designed, the spillway was a 100-foot long, concrete ogee
weir with a head of 4.5 feet. As designed, the spillway
outlet channel was curved with stone protection for a
distance of approximately 140 feet downstream from the
spillway. In their analysis of the proposed 1955 repairs
to the dam, the Commonwealth estimated the design
discharge capacity of the spillway to be 3,630 cfs. As
built, the spillway has a 99-foot long, triangular,
concrete weir with a maximum head of 4.4 feet. The
existing spillway capacity estimated and used for this
Report is 3,198 cfs. The as-built outlet channel is
straight. Stone protection is intact only for a short
distance downstream from the spillway.

b. Experience Data. The flood of record is
Tropical Storm Diane of August 1955, when the original
spillway washed out. There are no data to estimate the
flow for this storm.

c. Visual Observations.

(1) General. The visual inspection of Brown's
Lake Dam, which isde-scribed in Section 3, resulted in a
number of observations relevant to hydrology and
hydraulics. These observations are evaluated herein for
the various features.

(2) Embankment. The low point on the top of
the dam is at Elevation 1278.5, which results in a maximum
available head at the spillway of 4.4 feet.

(3) Appurtenant Structures. The spalled areas
and debris on the spillway weir are maintenance items and
do not significantly affect the hydraulic performance of
the spillway.

The ability of the outlet works to function
is uncertain. Conditions at the upstream end are unknown,
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the valve has not been operated in 25 years, and the
downstream end of the conduit is apparently buried. There
are no upstream closure facilities.

(4) Reservoir Area. No conditions were
observed in the reservoir area that might present a hazard
to the dam. The drainage area of 2.40 square miles that
is used in this Report is based on recent USGS mapping.
The drainage area of 2.30 square miles in the records was
apparently based on 1955 mapping. The reservoir storage
figures used in this Report were based on data obtained
from USGS mapping and from data in the PennDER files.

(5) Downstream Conditions. A failure of the
dam would cause flooding at a minimum of 6 dwellings with
the potential for loss of life. Downstream conditions
indicate that a high hazard classification is warranted
for Brown's Lake Dam.

d. Overtopping Potential.

(1) Spillway Design Flood. According to the
criteria established by the Office of the Chief of
Engineers (OCE), the Spillway Design Flood (SDF) for the
size (Intermediate) and hazard potential (High) of Brown's
Lake Dam is the Probable Maximum Flood (PMF). The
watershed was modeled with the HEC-1DB computer program.
A description of the model is included in Appendix D. The
hydrologic and hydraulic assessment of the dam is based on
existing conditions and the effects of future development
are not considered.

(2) Summary of Results. Pertinent results are
tabulated at the end of Appendix D. The analysis reveals
that Brown's Lake Dam can pass about 82 percent of the PMF
without overtopping of the dam. The dam is rated at its
existing top elevation.

(3) Spillway Adequacy. The criteria used to
rate the spillway adequacy of a dam are described in
Appendix D. Because the dam can pass the 1/2 PMF but not
the PMF, the spillway capacity is rated as inadequate.

-14-
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations.

(1) General. The visual inspection of Brown's
Lake Dam, which is described in Section 3, resulted in a t
number of observations relevant to structural stability.
These observations are evaluated herein for the various
features.

(2) Embankment. Erosion due to wave action on
the upstream slope has probably contributed to the steep
slopes that exist at and above normal pool level. Stone
protection that was once in place has apparently been
displaced. The erosion has not been sufficient to create
a serious hazard at present, but continued erosion will
probably occur.

The irregularity of the upstream slope is
the result of adding earthfill at various times and at
various locations. Survey data acquired for this
inspection indicate that the steepness of the slope varies
greatly from one section to another. Slope angles could
not be determined for the submerged portion of the
embankment during this inspection. There were no
indications of slope failure at the time of the
inspection.

The depression on the top of the dam indi-
cates that potentially hazardous conditions might exist
within the embankment. The caretaker stated that the de-
pression developed about 5 years ago, and that it has not
increased in size since then. The most likely explanation
for the depression is that piping of the upstream earth-
fill into the downstream rockfill was initiated by seepage
through or over the timber corewall. It is not known
whether the pool level was above normal when the depres-
sion developed. The piping, if it occurred, probably
stopped either by a self-healing process or by a return to
normal pool level.

The brush and trees at various locations on
the dam create a hazard. Root systems can loosen embank-
ment material, displace slope protection, and create paths
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along which seepage and piping might occur. The large
size of some of the trees and the existence of at least
one stump increases the hazard potential.

The 4 holes and the depression on the down-

stream slope are of concern. The caretaker stated that he
was unaware of the holes. One of the holes might have
resulted from deterioration of a tree stump, as indicated
by rotted wood fragments in the hole. The origin of the
other holes is less certain. There were no signs that the
holes were created by animals. One possible cause of the
holes and the depression might be migration of overlying
earthfill into the underlying rockfill. The records
indicate that no filter material was placed between the
fine and coarse materials.

Seepage, wet areas, and swampy areas along
the toe have been documented since the dam was completed.
Descriptions contained in previous inspection reports are,
in general, of insufficient detail for good comparison
with present conditions. Variability between reports
suggests that seepage conditions have not necessarily
remained the same over the years. As discussed in
Paragraph 1.2g, in 1957, an attempt was made to determine
the cause and source of seepage and to eliminate the
seepage. All seepage observed during this inspection was
clear. Several local areas with concentrated seepage were
identified, but the wet area and the swampy area along the
toe could easily have obscured other seepage areas.
Because of the design of the dam and because of conditions
at the time of inspection, seepage from Brown's Lake Dam
is considered to be potentially hazardous due to a
potential for piping.

(3) Appurtenant Structures. The cracking,
spalling, and slight inward tilt of the left spillway wall
do not appear to be significant hazards at the present
time. Even if the left wall were to fail, failure of the
dam would not necessarily occur. The condition of the
spillway outlet channel is such that retrogressive erosion
might eventually endanger the spillway structures.

There are no upstream closure facilities
for the outlet works. Lack of upstream closure facilities
is a hazard to the dam. If leakage from the conduit were
to develop, there would be no way to stop it. The fact
that a clear flow of water from the masonry structure at
the outlet works was present during the inspection
increases concern for lack of upstream closure facilities.
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b. Design and Construction Data. Review of
available design and construction data raises some concern
for stability of the dam. Design and construction
considerations are covered in Paragraphs 2.1c. and 2.2b.,
respectively. There is uncertainty as to the steepness of
the upstream slope. Records indicate that some earthfill
on both the upstream and downstream slopes was not
compacted. There also is evidence that foundation
preparation was not adequate in all areas.

There is no stability analysis available for the
spillway. However, the structure is small and appears to
have been keyed deeply into the foundation. Based on the
design drawings, the stability of the spillway weir
appears to be adequate.

c. Operating Records. There are no formal records
of operation. The available data indicate that seepage
has been a problem throughout the life of the dam.
A relatively recent occurrence of significance is the
development of a depression on top of the dam. There are
no records indicating that any slope movements have
occurred over the life of the dam.

d. Post-construction Changes. The post-
construction changes were assessed previously in this
Report.

e. Seismic Stability. Because there are some

concerns for the stability of Brown's Lake Dam under
normal operating conditions, it cannot be assumed that
Brown's Lake Dam would be stable under earthquake
conditions.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND PROPOSED REMEDIAL

MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on available records, visual inspec-
tion, calculations, and past operational performance,
Brown's Lake Dam is judged to be in poor condition. Based
on the size and hazard classification of the dam, the
recommended Spillway Design Flood is the PMF. The spill-
way can pass about 82 percent of the PMF. Since the dam
cannot pass the PMF but can pass the 1/2 PMF, the spillway
capacity is rated as inadequate.

(2) Deficiencies exist that are considered to
be pertinent to the stability of the dam. The deficien-
cies include the following: seepage, steep slopes, a de-
pression on top of the dam, growth of trees on the dam,
and holes and a depression on the downstream slope of the
dam. The type of design and methods of construction in-
crease the concern for the deficiencies.

(3) The condition of the outlet works is
unsatisfactory. There are no upstream closure facilities.

(4) Maintenance of the dam is inadequate.

(5) A summary of the features and observed
deficiencies is listed below:

Feature and Location Observed Deficiency

Embankment: Brush and trees; minor
erosion due to wave action;
depression on top of dam;
4 holes and a depression on
the downstream slope;
seepage, wet areas, and a
swampy area at the down-
stream toe.
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Feature and Location Observed Deficiency

Spillway: Left wall cracked and tilted
slightly; weir deteriorated
at two locations; debris on
weir; erosion of outlet
channel.

Outlet Works: Not maintained; no upstream
closure facilities; leakage
through masonry structure
near outlet conduit.

b. Adequacy of Information. The information
available is such that a preliminary assessment of the
condition of the dam can be inferred from the combination
of visual inspection, past performance, and computations
performed prior to and as part of this study.

c. Urgency. The recommendations in Paragraph 7.2
should be implemented immediately.

d. Necessity for Further Investigations. In order
to accomplish some of the remedial measures outlined in
Paragraph 7.2, further investigations by the Owner will be
required.

7.2 Recommendations and Remedial Measures.

a. The following investigations and remedial
measures are recommended to be undertaken by the Owner,
in approximate order of priority, immediately:

(1) Perform detailed investigations as required
to assess the stability of the dam. The investigations
should include assessment of seepage conditions and piping
potential. Take appropriate action as required.

(2) Until the investigations recommended above
are complete, the Owner should institute a monitoring
program to detect any significant change in the condition
of the dam. If conditions change, take appropriate action
as required.

(3) Take action as necessary to restore the
outlet works to a working condition and provide upstream
closure facilities.

(4) Remove brush and trees on and near the dam
and appurtenant structures.

-19-

M-



(5) Undertake remedial measures as necessary to
prevent additional erosion of the embankment and the
spillway outlet channel.

(6) Remove debris from the spillway and

visually monitor the condition of the spillway structures.
Maintain the structures as required.

All investigations, monitoring programs,
and design of remedial measures should be performed by a
professional engineer experienced in the design and
construction of dams. Tree removal should be performed
under the guidance of a professional engineer.

b. In addition, the Owner should institute the
following operational and maintenance procedures:

(1) Develop a detailed emergency operation and
warning system for Brown's Lake Dam.

(2) During periods of unusually heavy rains,
provide round-the-clock surveillance of Brown's Lake Dam.

(3) When warnings of a storm of major propor-
tions are given by the National Weather Service, the Owner
should activate his emergency operation and warning
system.

(4) Institute an inspection program such that
the dam is visited frequently. As presently required by
the Commonwealth, the inspection program should include a
formal annual inspection by a professional engineer exper-
ienced in the design and construction of dams. Utilize
the inspection results to determine if remedial measures
are necessary.

(5) Institute a maintenance program so that all
features of the dam are properly maintained.
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APPENDIX D

HYDROLOGY AND HYDRAULICS

Spillway Capacity Rating:

In the recommended Guidelines for Safety Inspection
of Dams, the Department of the Army, Office of the Chief
of Engineers (OCE), established criteria for rating the
capacity of spillways. The recommended Spillway Design
Flood (SDF) for the size (small, intermediate, or large)
and hazard potential (low, significant, or high) class-
ification of a dam is selected in accordance with the
criteria. The SDF for those dams in the high hazard
category varies between one-half of the Probable Maximum
Flood (PMF) and the PMF. If the dam and spillway are
not capable of passing the SDF without overtopping
failure, the spillway capacity is rated as inadequate.
If the dam and spillway are capable of passing one-half
of the PMF without overtopping failure, or if the dam is
not in the high hazard category, the spillway capacity
is not rated as seriously inadequate. A spillway
capacity is rated as seriously inadequate if all of the
following conditions exist:

(a) There is a high hazard to loss of life from
large flows downstream of the dam.

(b) Dam failure resulting from overtopping would
significantly increase the hazard to loss of life down-
stream from the dam from that which would exist just
before overtopping failure.

(c) The dam and spillway are not capable of
passing one-half of the PMF without overtopping
failure.

Description of Model:

If the Owner has not developed a PMF for the dam,
the watershed is modeled with the HEC-1DB computer
program, which was developed by the U.S. Army Corps of
Engineers. The HEC-1DB computer program calculates a
PMF runoff hydrograph (and percentages thereof) and
routes the flows through both reservoirs and stream
sections. In addition, it has the capability to
simulate an overtopping dam failure. By modifying the
rainfall criteria, it is also possible to model the 100-
year flood with the program.
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APPENDIX D

______________________________River Basin
Name of Stream: J~r r,. ?% ur\
Name of Dam: irpwnvs .34e Vft--
NDI ID No.: VA - O(,jO
DER ID No.: 4S - %W

Latitude:_ jj 410 \21 3011 Longitude: \N s"I ISn .0",
Streambed Elevation: M~o Height of Dam :1- f t

Reservoir Storage at Top of Dam Elevation: %VL% acre-ft
Size Category: M~,A M* c (b.5+o04Mrd.(
Hazard Category: \,is) \-c**a (see Section-53
Spillway Design Flood: Vrobable. Valiflovv 'P IOMA. ',

UPSTREAM DAMS

Distance Storage
from at top of
Dam Height Dam Elevation

Name (miles) (ft) (acre-ft) Remarks

DOWNSTREAM DAMS

D-2



k qa. .'UrL River Basin
Name of Stream: _ _ _ _ _ _ _ Ir,\
Name of Dam: LaV-c. D(Im

DETERMINATION OF PMF RAINFALL & UNIT HYDROGRAPH
UNIT HYDROGRAPH DATA:

Drainage
Sub- Area Cp Ct L L a L' Tp Plate
area (square miles mi es miles hours Area

miles) (1) (2 (3) (4) (5) (6) (7) (8)

A-I 2.40 o.4S .2.3 3.62. \.2.$ .S_ A

Total Z.4-( Sketch on Sheet D-4)
(1) & (2): Snyder Unit Hydrograph coefficients supplied by

Baltimore District, Corps of Engineers on maps and
plates referenced in (7) & (8)

The following are measured from the outlet of the subarea:
(3): Length of main watercourse extended to divide
(4): Length of main watercourse to the centroid
The following is measured from the upstream end of the
reservoir at normal pool:
(5): Length of main wat rcourse extended to divide
(6): Tp-Ct x (L x Lca) 6.3, except where the centroid of
the subarea i8 located in the reservoir. Then_ Tp=Cr x WL)u.

Initial flow is assumed at 1.5 cfs/sq. mile
Computer Data: QRCSN - -0.05 (5% of peak flow)

RTIOR = 2.0
RAINFALL DATA:

PMF Rainfall Index= 2Z.1 in., 24 hr., 200 sq. mile
Rydromet. 40 Hydromet. 33

(Susquehanna Basin) (Other Basins)
Zone: N/A__
Geographic Adjustment

Factor: N1 .0
Revised IndexRainfall: t4 1A ..RAINFALL DISTRIBUTION (percent)

Time Percent
6 hours M

12 hours M.3
24 hours 133
48 hours %42-
72 hours _

96 hours _
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Data for Dam at Outlet of Subarea_A-I(See sketch on Sheet D-4)

Name of Dam: ? roQwti', \..-e., 'Dam

STORAGE DATA:

Storage

Area m-llion
Elevation (acres) gals acre-ft Remarks

tl(vI o -ELEVO 0 0 0 X '--t~b q~ V
jzj4.o -ELEV1 its -Al H02, .5 $-Sl t- r

* ~~,. A(E&.1V4I-ELO
** Planimetered contour at least 10 feet above top of dam

Reservoir Area at Normal Pool is percent of subarea
watershed. 

"os

See Appendix B for sections and existing profile of the dam.

Soil Type from Visual Inspection: £;\'A so a
Maximum Permigqible Velocity (Plate 28, EM 1110-2-1601) -Z fps

(from Q - CLH /2 - VOA and depth - (2/3) x H) & A - L'depth

HMAX - (4/9 V2 /C2) - 0.2_ ft., C - 5. 1_Top of Dam El.- \L15.5

HMAX + Top of Dam El. - -18.1 FAILEL
(Above is elevation at which failure would start)

Dam Breach Data:

BRWID - ft (width of bottom of breach)
Z - (side slopes of breach)

ELBM - (bottom of breach elevation, minimum of
zero storage elevation)

WSEL - (normal pool elevation)
T FAIL- mins - hrs (time for breach to

develop)



Data for Dam at Outlet of Subarea A-1

Name of Dam: 3Bcowrn't Lk. 9- o &

SPILLWAY DATA: Existing Design
Conditions Conditions

Top of Dam Elevation _76.5 NIA
Spillway Crest Elevation _. _ A
Spillway Head Available (ft) 4-.4 NIa
Type Spillway 'Taftg\ar cr-ovlgr.M. u3tr
"C" Value - Spillway _ ._
Crest Length - Spillway (ft) qg.O
Spillway Peak Discharge (cfs) 3
Auxiliary Spillway Crest Elev. NIA
Auxiliary Spill. Head Avail. (ft) N'
Type Auxiliary Spillway wJA
"C" Value - Auxiliary Spill. (ft) W1A z
Crest Length - Auxil. Spill. (ft) MIA
Auxiliary Spillway

Peak Discharge (cfs) WA
Combined Spillway Discharge (cfs) __ t98

Spillway Rating Curve: q= t%.S d) l1
Q Auxiliary

Elevation Q Spillway (cfs) Spillway (cfs) Combined (cfs)

OUTLET WORKS RATING: Outlet I Outlet 2 Outlet 3

Invert of Outlet
Invert of Inlet
Type
Diameter (ft) = D
Length (ft) - L
Area (sq. ft) = A
N
K Entrance
K Exit 2 --

K Friction=29.1N2L/R4/ 3

Sum ofK
(I/K) 0.5 . C
Maximum Head (ft) - HM
Q - CAI2g(HM) (cfs)
Q Combined (cfs)



GANNETT FLEMING CORDORY F ILB No.______

AND CARPENTER. INC. Sea= KO......Of...gHwrrs

HARRISBURG. PA. Pon

COUPUTSD UT OATS cmucEN.O my AT

Ic o~oqr. D-1

eels



C P.

I4 0 -00r4 C

z 0
01

0i -W
to 0 0 0 nk DC

NN

at

V2 0 4 0*
20~~0 Uf O 0

40 In

r--
0)2 0 0 0 0 00 010

200) 0 0 P. 0 N.O

It a -

w 10. 1. - * a0 w
z a0

4L a 0)

or-
300

aua

0 M % m 0W 0 P 0--- 0)04- 0)0 W.Nw '0 Q r
C, N qu-4' @

O N 4kt0 ~ P



4L - : 4

40 m .0 a d

kru Wa OD n1

ow 0 0 -f O .~

V) Fq fy 00N

9L "1 00 N

~Mw Ifl 00 0

0l
oo

co~
.0 O o

WU 0 N .0 N
*~o &flI m N O

gN .o 0

.ILI a.

0,, ley- O

D 0 NN .0 "I l 4o

001

0 M
U 00 M

lud

14 00 P-

a C

w D-9



I.. Wj
oe"~* 000000

tra 000000a

Ira0

ao .0 6- I e W4
1 w

InI

a:

.9 In 0.dA40

fl NNOO

3r ,

U0, e*4C.

~ ~ 0 LU

0.0

La

C- ~ ~ .3 CL~o

~~I . 10f



GANNET FLEMING CORDDRY PLE80______

AND CARPENTER. INC.
HARR SMURG. PA.Fo

C914PUTED 8Y _ DATE C~dECED oy _ DATE

AFA

'Peak~ Qu~ko COui A042..

b..0



-r

~1

2

I

/
/

/ -.

//

/2 /
/ -

/1

/6

/ I----

-K--,-P~PODHEA~) a-~fF~>( / V

I
//

*L ~ 2- I,

\>- -,----



I."- - -I

/ / BROWN'S LAKO

- A

.... -STONY RUN

/-,;

APPROXIMATE MINIMUM LIMITS
/ OF DOWNSTREAM FLOODING

-/'SHOULD DAM FAILURE OCCUR

:-,- / .

/ *

/ _ / NOTES:
I. LIMITS OF DOWNSTREAM

ARE ESTIMATES BASED
OBSERVATIONS.

2. CIRCLED NUMBERS INDI
S ,STATIONS USED IN COM

ANALYSIS.
3 THIS MAP SHOULD NOT

IN CONNECTION WITH T
EMERGENCY OPERATION
WARNING PLAN.

PHASE I INSPECTI
NATIONAL DAM INSPEC

BROWN'S LAK
AMELIO SC

- DOWNSTR
2000 0 2000

_______ _ DEVELOPMEN
SCALE: I IN. =2000 FT. JUNE 1980



. 1I| i l-.. . -

°. //K /

,/" BROWN'S LAKEDA

STONY ; UN

IMUM 'i-MITS
TLOO0D 13

LURE OCCUR

NOTES:
1. LIMITS OF DOWNSTREAM FLOODING

ARE ESTIMATES BASED ON VISUAL
OBSERVATIONS.

2. CIRCLED NUMBERS INDICATE
STATIONS USED IN COMPUTER
ANALYSIS.

3 THIS MAP SHOULD NOT BE USED
IN CONNECTION WITH THE
EMERGENCY OPERATION AND
WARNING PLAN,

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

BROWN IS LAKE DAM

AMELIO SCOTT

DOWNSTREAM
DEVELOPMENT PLAN

JUNE 1980 EXHIBIT D-1



I.

r
I,

APPENDIX E

PLATES V
LII

11

*1

k

~ .1



MOU N T A IN I OM E

-- P ROUTE 447i

BRODHEAD

7



B~ROWN'~

7"

STONY RU

PHAS I ISPE

NATIONAL DAM .S

BRW'SL

AMEL-O

200 0. 200 OA-

SCALE I IN. 200 FT ,. JUN 198



BRON' LKED 5

PHAS r ISPECION EPOR

NAIOA DA NPCIO RGA

BROWN' LAEA

/M I SCOT
LOATO MAP

JUN 190 PATEE-



IF

Al/~~/' U



2A 17

, CIA, X--

71ii

70 -( -



.... ; 1g..

-St c\ c v A..

-1111" K:-

- - ,.97 NOTES :

-..-.. ...... .-, ;. CHANGES MAC
1-1. AA', ." ' ,,.r ., .EMBANKMENT DURII

SARE DESCRIBED IN
- .... L L. .- THIS REPORT.

-- z . ..... .IU- - , 1.- Io,,.

, v,, ... 4 .. 3 2. SPILLWAY SH(
"A ..... /*'' ... SHEET WAS WASHEI
-LA Or DA THE AUGUST 1955

oPHASE I

40 NATIONAL DAM,

5TON Y U N TBROWN

---- ,-/-, ,,,..,

- .Uo'c 

o, 

A M

EMBANK DORIGINAL

JUNE 1980

PHASE I I



-tills
ouF.

NOTES:
;CHANGES MADE TO THEc

EMBANKMENT DURING CONSTRUCTION
ARE DESCRIBED IN SECTION I OF
THIS REPORT.

2. SPILLWAY SHOWN ON THIS
SHEET WAS WASHED OUT DURING
THE AUGUST 1955 FLOOD.

vN PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

BROWN'S LAKE DAM

C AMELIO SCOTT

ORIGINAL DESIGN (1922)

JUNE 1960 PLATE E-2

----



r -m -, ,. .: . .. .... . .. .. ., :. ,
,r,

.
_  

.
.  

. . .. . _ . . .. _ _ _ w : . . . . _ . ... .

- I

Dro.. 0 4,........"-) ,.. ........

I 1 '-

4 L

-,, -.-. ]

. ... .~t , I____ K- .
A - P O' . ___

C P:.. o i. . .. t 7 !,

• _.-';:,..: ,;° .',,V e, \ .. '5, , - '*

v. . . .i > " >- . .. . __ .r..,,."" ' ' .... " " ; . .. ... -7a <L .

.. ,. . ',,: ¢ "'A . . : ' " ' .I.",' : - ;

- " ' C~ t1oiio- I

- T ~ ; "~.



V.~~ -v.

- Ij~.... -, . -~ -

E)Apap-, -- - -w P.,



PHS NPCINRPR

NAINLDMISETO RGA
.9 .

BRON LKEDA

AMLO CT

PHASE MOINCATREORT

_____________JUNE 1980 PLATE E-3



APPENDIX F

GEOLOGY



BROWN'S LAKE DAM

APPENDIX F

GEOLOGY r
Brown's Lake Dam is located in Monroe County within

the Appalachian Plateau Province. The most pronounced
topographic feature in the area is Camelback Mountain,
which is a part of the Pocono Plateau Escarpment. The
escarpment has a well-defined, southwestward trend from
Camelback Mountain, but is more irregular between Camel-
back Mountain and Mt. Pocono, which lies to the north.
Streams east of the escarpment drain directly to the Dela-
ware River, while those to the west drain to the Lehigh
River.

The Pocono Plateau Section lies to the west of the
escarpment. This area is relatively flat, with local re-
lief seldom exceeding 100 feet. The topography has been
greatly influenced by continental glaciation. Many topo-
graphic features were created by deposition of glacial
materials. The remainder of the plateau has relatively
smooth topography, and the entire plateau lacks well-
developed drainage.

East of the escarpment is the Glaciated Low Plateaus
section of the province. This area is characterized by
pre-glacial, erosional topography with locally-thick
glacial deposits. Local relief is generally 100-300 feet.

Bedrock units of the sections described above are the
lithified sediments of offshore marine, marginal marine,
deltaic, and fluvial environments associated with the
Devonian Period. These units include siltstones of the
Mahantango Formation, siltstones and shales of the
Trimmers Rock, and seven mapped members of the Catskill
Formation. These members include sandstones, siltstone,
and shales of the Towamensing Member; sandstone, siltstone
and shale of the Walcksville Member; sandstones,
siltstones, and shale of the Beaverdam Run Member;
sandstone and shale in the Long Run Member; sandstones and
conglomerates in the Packerton Member; sandstone and some
conglomerates in the Poplar Gap Member; and sandstones and
conglomerates in the Duncannon Member.

Brown's Lake Dam is underlain by the Long Run Member
of the Catskill Formation. The Long Run Member is predom-
inantly sandstone with interbedded siltstone and shale.
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The sandstones are primarily fine- to medium-grained, com-
posed of well-sorted, quartz grains with some rock frag-
ments in a clay matrix with silica or carbonate cement.
Low to moderate primary porosity, caused by weathering of
the carbonate cement, combined with moderate to high
fracture porosity, yields a significant effective porosity
for the sandstones. Very fine-grained siltstones and clay
shales that are present have low primary porosity. Sec-
ondary porosity attributable to fracturs is low to
moderate.

The sandstones and siltstones of the Long Run Member
maintain high angle c~t slopes. The shales, when exposed,
weather rapidly. Because of their relatively low poros-
ity, the shales and fine-grained siltstones are well-
suited for impoundment sites. When excavated to sound
bedrock, the Long Run Member is reported to be a good
foundation for heavy structures.

Available data indicate that Brown's Lake Dam is
founded on overburden. The depth to bedrock at the site
is unknown. The overburden consists mainly of Woodfordian
Ground Moraine; this is a till with generally less than
35 percent silt and clay. It is moderately cohesive but
could be sandy and loose in the upper parts of thick
accumulations. Boulders of gray sandstone up to 3 feet in
diameter are common. The thickness of the till varies
between 5 feet and 100 feet; it averages about 33 feet.
Some peat deposits have also been mapped in the reservoir
area of Brown's Lake Dam.

Fracture traces have been mapped east and north of
the embankment and they trend parallel with the valley.
Major joint systems in the area are oriented N 170E and
N 300 E. These could provide seepage paths under the
embankment, the axis of which is oriented about N 120E.
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