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SECUMT Y CLASBFICATION OF Tl runn-; ?um .

Using tle Corps of Engineers' screening criteria, it
has been deterained that the dam would be overtopped fof all
storma exceseaing approximately 28 percent of the Probable
Maximum Flcod (PMF). The spillway is, therefore, adjudged
as "seriously inadequate® and the dam is aaaessed as unaafe,

non-emergency. - == R -

e e - .

- The classification of "unsafe” applied to a dam befause \
of a "seriously inadequate spillway” is not meant to connote
the same degree of emergency as w..:ld be associated with an
unsafo” classification applied for a structural deficiency.
It does mean, however, that, based on an initial scréening
and Preliminary computations, there appears to be a serious
deficiency in spillwvay capacity, so that if a severe storms
were to occur, overtopping and failure of the dam would take
Place, significantly increasing the hazard to loss of life
dovnstreag.

-

It is thesefore recommended that, within 3 months of .
notification of the owner, detailed hydrologic and hydraulic
investigations of the structure should be undertaken to more
Accurately determine the site-specific characteristics of
the vatershed and their effects upon the overtopping potential
©f the dam. The results of these investigations and analyses
¥ill determine the appropriate remedial measures which wil)
be required. 1In the interim, a detailed emergency action
Plan must be developed and implemented during periods of

-te7aually heavy precipitation. Also, around-the-clock sur-
L
4

1Tance must be provided during these periods.

Current inspection and maintenance procedures by the
ouner are inadegquate. Monitoring of the reservoir levels
should be expanded to include readings during peak flow
periods.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety [nspection of Dams, for
| " Phase | [nvestigations. Copies of these guidelines may be
i obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase ! 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 vased upon available data and visual
inspections. Detailed investigation and analyres involving
topographic mapping, subsurface investigations, testing, ard
detailed computational evaluations are beyond the scope ot a
Phase | 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. [n cases where the reservoir was
lowered or drained prior to inspec’ion, rsuch action, while
improving the stability end safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable {f inspected under the
normal operating environment of the stcucture.

It {s 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 daa
will continue tc represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and vonly through continued care
and maintenance can these conditions be prevented or
corrected.

Phase | inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flood" for the region (greatest

' reasonably possible storm runoff), or fractions thereof
’ Because ¢f the magnitude and rarity of such a storm event, a
finding that a spillwvay will not pass the test flood should not
be interpreted as necessarily posing a highly inadeguate
i condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the need
for more detailed hydrologic and hydraulic studies, i
considering the size of the dam, its general condition and the
dowvnstream damage potential.
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PHASE | INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Willow Brook Dam (I.D. No. NY 35)
State: New York

County: Orange

Stream: Tributary of Moodna Creek

Dates of Inspection: 5 March 1981, 9 March 1981
ASSESSMENT

Examination of avallable documents and a visual inspec-
tion of the dam and appurtenant structures did not reveal
any conditions which constitute an immediate hazard to human
life or property.

Using the Corps of Engineers' screening criteria, it
has been determined that the dam would be overtopped for all
storms exceeding approximately 28 percent of the Probable
Maximum Flood (PMF). The apilliway i{s, therefore, adjudged
as "seriously inadequate” and the dam is assessed as unsafe,
non-emergency.

The classification of "unsafe"” applied to a dam because
of a "seriously inadequate spillway" is not a;meant to connote
the same degree o emergency as would be associated with an
"unsafe” classification applied for a structural deficiency
It does mean, however, that, based on an initial screening
and preliminary computations, there appears to be a serious
deficiency in spillway capacity, so that if a severe storm
were to occur, overtopping and failure of the dam would take
place, significantly increasing the hazard to loss of life
downstream

I£ is therefore recommended that, within 3 months of
notification of the owner, detailed hydrologic and hydraulic
investigations of the structure should be undertaken to more
accurately determine the site-specific characteristics of
the watershed and their effects upon the overtopping potential
of “he dam. The results of these investigations and analyses
will datermine the appropriate remedial measures which will
be required. In the interim, a detailed emergency action
plan must be developed and implemented during periods of
unusually heavy precipitation. Also, around-the-clock sur-
veillance must be provided during these periods.




Current inspection and maintenance procedures by the
owner are inadequate. Monitoring of the reservoir levels
should be expanded to include readings during peak flow

periods.

The following remedial measures must be completed
within one year:

3.

10

11.

The low area of the dam crest on the left side of
the spillway should be filled to the average
elevation of the top of dam, 590.0 ft. M.S.L.

The deterioration in the spillway wingwalle should
be repaired and rock riprap should be placed at
the junction of the wingwalls and dam to prevent
undercutting

All debris should be removed from the spillway
discharge channel.

The riprap on the upstream face should be redressed
and extended to the crest of the dam.

The crest of the dam should be regraded and leveled
to elevation 590.0 M.S.L. with a width of at least
5 feet.

All brush and trees should be cut off at ground
level over the entire dam, and the embankment
should be mowed regularly The root systems
should be removed for trees with a trunk diameter
greater than 3 inches, and the resultant cavities
should be backfilled, compacted, and seeded.

The uprooted trees should be removed, and the
depressions left should be backfilled, compacted,
and seeded.

The cracks in the spillway discharge channel walls
should be repaired, and joints repointed as
necessary.

The missing concrete caps for the masonry walis at
the spillway weir should be replaced.

The cracks in the concrete top of the springhouse
should be repaired.

A staff gage should be installed to monitor reservoir

levels above normal pool
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PHASE ! INSPECTION REPORT
NATIONAL DaM SAFETY PROGRAM
WILLOW BROO¥ DAM
1.D. No. NY 35
DEC DAM No. 195C-450
LOWER HUDSON RIVEK BASIN
ORANGE COUNTY, NEW YORK

SECTION 1 PROJECT INFORMAT ION

1 GENERAL

a Authority - The Phase [ Inspection reportecd here.n
was authorited by the Departmer:t of the Army. New
York District, Corps of Engineers, to fulfill the
regquirements of the National Dam Inspection Act
Public Law 92-367

Purpose of Inspecticn - This inspection ~as con-
ducted to evaluate the existing conditions of the
dam, to identi:fy defici:encies and hazardous condi-
tions, to determine if these deficienci.es constitute
hazards to life and property, and tc recommend
remedial measures where reguireg

DESCRIPTION OF PROJECT

a Description of Dam and Appurtenances - Willow
Brook Dam 185 an earthfil! embankment with a concrete
core wall The dam 13 540 feet long and 18 .5 feet
high, measured from the invert of the outlet pipe
at the downstrear toe to the minimus top of dam
The crest width ¢f the dam varies from 3 feet to
4.5 feet A concrete springhouse s located cn
the right side of the upstream face of the embank-
ment, and a concrete gate house is situated at the
center of the embankment There 12 no internal
drainage system for the dam

A concrete spillway 1s located on the left’ side
of the dam The spiliway consiets of a concrete
broad-crested weir and ccncrete training walls
faced with stone The broad-crested weir, with a
length of 25 feet and breadth of I feet, hasc an
inclined upstream face of about 45 degrees, and a
vertical downstream face Vater passing over the
welr cascades down Two concrete steps, each 1

TLooking downgtream




foot wide by 2 feet high, toc » paved masonry apron
with masonry training walls. Water then passes over
a rock rubble falls and through a discharge channel
consisting of masonry paved bottom and sides. The
masonry walls of the spiliwvay and discharge channel
are capped with concrete. The discharge channel
empties into a corrugated steel culvert, 5.5 feet
wide by 3.0 feset high, under the road downstream

of the dam.

The outlet works consist of a 24-inch cast iron
pipe placed through the center of the daam. A
ccncrete gate house is located on the upstreanm
side, center of the dam, containing the control
for the gate on the outlet pipe The outlet pipe
exits into a channel consisting of masonry paved
bottom and sides. The masonry walls are capped
with concrete. The outlet works channel joins the
spillvay discharge channel and empties into the
same corrugated steel culvert.

Lecation - Willow Brook Dam is located in the Tcwn
of Blooming Grove, Orange County, New York, on an
unnamed tributary of Moodna Creek The coordinates
of the dam are N 41° 20.9' and W 74° 11.8' The
dam and reservoir are located cn the U.$.G.S. 7.5
minute topographic gquadrangle Monroe, New York A
Location Plan is included in Appendix E

Size Classification - The height of the dam is
18.5 feet, and the resarvoir volume at the tcp of
the dam is 1061 acre-feet. Therefore, the dam is
in the "intermediate” size category as defined by
the Recommended Guidelines for Safety Inspection
of Dams.

Hazard Classification - Three homes are located

about | maile downstream of the dam. A fourth home
and an apartaent complex ire located 1.4 and 1.5
miles, respectively., downstream of the dam. There
is danger of loss of human life from large flows
downstream of the dam. Therefore, Willow Brook
Dam is considered to be in the "high" hazard
category as defined by the Recommended Guidelines
for Safety Inspection of Dams.

sh = The dam and reservoir are owned by
Orange and Rockland Utilities Inc., 71 Dolson
Avenue, Middletown, New York 10940. The contact
person is Mr. GCeorge Begbie (Telephone 914-343-5324)




£ Purpose of the Dam - The dam was originally built
to impound water fcr cooling steam condensers of
the Orange and Rockland Electric Co. The dam and
reservoir are presently used for recreational

purposes.

9. Design and Construction History - Wi.liow Brook Dam
was designed by Knight, sh and Thompson Civil
Engineers and Surveyors of Monroe, New York in
November, 1923. Orange and Rockland Electric Co.
constructed the dam in the fall of 1925 and spring,
summer, and fall of 1926. The design engineers
supervised construction of the dam.

h. Normal Operating Procedures - There are no formal
written operational procedures for Willow Brook
Dam. The reservoir is normally maintained at the
crest elevation of the spillway weir.

1.3 PERTINENT DATA
a. Drainage Area (square miles) - 1.34

b. Discharge at Dam (c.f.3.) -

Spillway at Top of Dam (Miuimum) 425.0
Reservoir Drain at Normal Pool 53.0
e. Elevations (Feet M.S.L.)*' -
Top of Dam (Average) $980.0
Top of Dam (Minimum) 588.2
Spillway Crest 585.0
Reservoir Drain (24" C.1.P.)
Inlet [nvert 570.0
Outlet Invert 569.66
qa. Reservoir Surface (Acres) -
Top of Dam (Minimum) 76.0
Spillway Crest 63.4
e. rvoir Stor , G t - t) -
Top of Dam (Minimum) 1061 .0
Spillway Crest 841.0

fAll elevations are referenced to the spillway crest,
elevation 585.0 feet Mean Sea Level (M.S.L.), as shown on
the original design plans.
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Type: Earthfill embankment with concrete
core wall

Length (Feet) $540.0

Slopes (Vertical : Horizontal)
Upstream - l:
Downstream - 1

Crest Width (Feet)
Maximum -
Minimum -

Spillvay -

Type: Uncontrolled, broad-crested concrete
weir.
Length of Crest Perpendicular to
Direction of Flow (feet) 2.0
Width of Crest Parallel to Direction of
Flow (feet) 3.0

- N

w & NN
ow

o rain -

Type: 24-inch Cast Iron Pipe

Control: Control for the gate on the outlet pipe
is located in the gste house at the
upstream side, center of the dam.

i t St t - A concrete springhouse
is located on the right upstream side of the dam.
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SECTION 2: ENGINEERING DATA

GEOLOGY

Willow Brook Dam is located in a narrow portion of the
Appalachian Uplands physiographic province in scutheastern
New York. The Geclogic Map of New York (Reference 2,
Appondix D) describes bedrock in the immediate area of

dam as undifferentiated sedimentary deposits of
Louor Devonian and Silurian sandstones, shales, lime-
stones and dolostones. These bedrock units are overlain
by glacial till deposits of variable depth

Although references do not show any faulting at the dam
site, bedrock in the surrounding area has been extensively
disrupted by faulting: normal faults are located from 1

to 3 miles to the south and northwest of the site,
respectively, whereas a large northeast-southwest

trending thrust fault is located about 2 miles to the
east.

SUBSURFACE INVESTIGATION

The profile of the dam shown on the original plans
(Appendix E) provides a general description of foundation
conditions at the site, based on boring data. This
profile shows that the site was overlain by deposits of
clay, hardpan, and boulders, varying in thickness up to
about S0 feet. A rock outcrop was reported on the left
abutment, near the spillway. Bedrock is described on

the profile as gneiss, shale and limestone. As shown

on the field sketch in Appendix E, the outcrop shown on
the original plans was also noted during the inspection.

A memorandum provided by the owner indicates that there
are two limestone "caverns” located under the lake. A
copy of the memorandum is included in Appendix F.

DAM AND APPURTENANT STRUCTURES

Two drawings for the dam prepared by Knight, Bush and
Thompson, Civil Engineers and Surveyors, for the Orange
and Rockland Electric Co., were available for review
during these juvestigations. The drawings illustrate
the original dam design features. These dravwings are
included in Appendix E. Copies of correspondence
between Knight, Bush and Thompsun and the State of

New York, Departaent of State Engineer and Surveycr




2

S

vere also provided for the inspection and are included
in Appendix F. The letters discuss design and construc-
tion details and a request for a construction permit
extension. They were written during construction of

the dam. The dam wvas constructed during 1925 and 1926.

This structure is comprised of an earth embankment with
a concrete core wall. The available drawings indicate
that the concrete core wall is keyed into bedrock. A
concrete spilivay is located on the left' side of the
structure. The spillway discharge channel consists of
a masonry paved bottom and sides, and runs from the
spillwvay, along the toe of the embankment, to the
center of the dam where it joins the downstream channel
A 24-inch diameter cast iron pipe serves as the outlet
for the dam. A slide gate, contzolled by hand crank,
is used to control flow from the outlet. The outlet
and gate house are located near the center of the
structure. Near the right end of the embankment is a
springhouse. A pipe in the springhouse is connected to
one of the two "caverns” previously mentioned. The
pipe could be used as a well, but at the present time,
it is unused. The other "cavern” wvas piped to the
spring pond located downstream of the dam. A description
of the limestone "caverns” is included in Appendix F

The existing dam is jillustrated by a field sketch which
is included in Appendix E.

CONSTRUCTION RECORDS

No information concerning construction of the structure
is avai'able other than the previously discussed drawings
ancd letters, and a peruit application for dam construc-
tion to the New York Departaent of State Engineer and
Surveyor (the application is included in Appendix G)

OPERATION RECORDS

The slide gate controlling discharges is opened approxi-
mately once or twice each year wvhen the lake level

rises approximately 12 inches over spillway elevation
and floods the old power plant located along the lake
shore. Once the lake level drops to spillwvay level,

the gate is closed. The owner has no procedures .‘or
regular dam inspections or regular maintenance. The
only known maintenance performed at this dam in the

last fev years was the removal of some brush from the
Upstream face during the winter of 1979-1980.

‘Looking downstream.
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2.6 EVALUATION OF DATA

The background information collected during the inves-
tigation was obtained from Mr. George Begbie of the
Orange and Rockland Utilities Inc. Available engineer-
ing data are considered adequate and reliable for
Phase I Inspection purposes.




SECTION 3: VISUAL INSPECTION

a. General - The inspection of Willow Brook Dam was
conducted on 5 March 1981 during cool and cloudy
weather. Light snow fell during the inspection,
and temperatures ranged from 30°F to 33°F. The
reserveir level was at the crest of the spillway.
A follow up inspection was conducted on 9 March
1981. This inspection was made to observe the
embankment without snow and to take additional
Pplctures. Deficiencies found during the inspection
will require remedial treatment. A Field Sketch
of conditions found during the inspection is
included in Appendix F The complete Visual
Inspection Checklist is presented as Appendix B.

b. Spillvay - The upstream ends of the wingwalls are
undercut and show signs of deterioration. The
concrete caps for the masonry walls at the spillway
weir are missing (as shown in Photo 4). In the
spillway discharge channel, there are some minor
cracks in the masonry walls above normal water
level. A few boards were found in the channel at
the rock rubble falls, and tree branches were in
the channel near the confluence with the outlet
works channel

c Embankment - The entire upstream face, crest, and
dovnstream face are covered with brush and trees
(as shown in Photos 1 and 2). There are several
uprooted trees cn the dam, one on the upstream |
face (shown ir Photo 3), and three on the down- |
stream face (see Field Sketch in Appendix E). The |
width at the crest of the dam varies from 3.0 feet '
to 4.5 feet A footpath is worn along the upstrean
side of the crest On the left side of the spillway
masonry wall, the crest is eroded to the top of
the concrete core wall (as shown in Photo 4) The
upstream face of the dam is protected by riprap at !
the normal reservoir level. Some sloughing of the '
riprap was observed at the time of inspection. No
seepage, surface cracking, or movement at the toe
was observed during the inspection The juncticn
of the left and right abutments with natural
ground appes.is to be in good condition. There is
no internal dirrainage system for the dam.

d. Works - The control for the outlet pipe
gate., located on top of the gate house, is rusty
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2

EVALUAT ION 1

The visual inspection revealed several deficiencies in
this structure The following were noted:

¥

but able to be operated. According to the owner,
the gate was opened and closed within the last
year. The gate house and outlet pipe appear to be
in good condition. The outlet works channel (as
shown in Photo 6) is in good condition.

~ The downstream channel is a
natural stream located in a wooded, somewnat
narrov valley (as shown in Photo 6) The stream
slope is shallow, approximately 0.6 percent.

- The slopes immediately adjacent to the
reservoir are moderate and well vegetated. Sedi- |
mentation is minor, as soundings taken during the
inspection indicate the reservoir depth is from 13
feet to 1S feet. There were no reservoir monitoring I
instruments observed.

t Struct - The concrete top for the
springhouse, located on the right side of the dam,
is cracked.

On the left side of the spillway masonry wall, the
crest is eroded to the top of the concrete core
wall.

The upstream ends of the spillway wingwalls are
undercut.

Debris is in the spillwvay discharge channel.

The entire upstream face, crest, and downstream
face of the embankment sre covered with brush and
trees

There are several uprooted trees on the embankment.

Some sloughing of the riprap on the upstream face
wvas observed.

The crest width of the embankment varies from 3.0
to 4.5 feet.

There are some minor cracks in the masonry walls
of the spillway discharge channel.

10
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9. There are cracks in the concrete cap of the spring-
house .

10. The concrete caps for the masonry walls at the
spillway weir are missing.

LY. There are no reservoir monitoring instruments.

11




4.3

SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

PROCEDURES

The operation of the dam is an automatic function
controlled by the crest of the spillwvay

MAINTENANCE OF THE DAM

Maintenance of the dam is the responsibility of the
owner. There are no formal inspection or maintenance
procedures for Willow Brook Dam.

WARNING SYSTEM

There is no warning procedure or emergency action plan
in the event of dam failure

EVALUATION

It is recommended that formal inspection and maintenance
procedures be developed and implemented. Maintenance
items should be corrected annually. A warning system
and emergency action plan should be developed and
implemented.




SECTION S: HYDRAULIC/HYDROLOGIC

5.1 DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed above Willow Brook Dam was
made using the Monroe, New York USGCS 7.5 minute quadran-
gles. The drainage basin is comprised of about 10%
residential developaent, 7% lake surface, and 83%

wooded land Slopes in the reservoir are mostly moderate,
about 8% to 15%. The total drainage area of Willow

Brook Dam is 1.34 square miles. A Watershed Map is

shown in Appendix E.

$.2 ANALYSIS CRITERIA

An hydrologic analysis of the watershed and hydraulic
analysis of the dam was conducted using the U S. Army
Corps of Engineers’' Flood Hydrograph Package HEC-1 DB
computer program (Reference 10, Appendix D). The unit
hydrograph was defined using the Snycder Unit Hydrograph
Metnod. Estimates of Snyder hydrograph coefficients
were based upon average coefficients from the Hydrologic
Flood Routing Model for Lower Hudson River Basin (Refer-
ence 13, Appendix D) Rainfall losses were estimated

at an initial loss of 1.0 inch and a constant loss rate
of 0.1 inch per hour thereafter The hydraulic capacity
of the dam, reservoir, and spillway was determined by
incorporating the Modified Puls Routing Method All
flood routings were begun with the reservoir at normal
pool level. The Probable Maximum Flood (PMF) and 1/2
Probable Maximum Flood (1/2 PMF) were developed and
routed through the reservoir

5.3 SPILLWAY CAPACITY

The capacity of the spillway at the minimum top of dam
(elev. 588.2 ft.) for the existing conditions was
determined to be 425 cubic feet per second (c.f.s.)
With the low area adjacent to the spillway filled in,
the spillway capacity at the minimum top of dam (elev
589.4 ft.) was determined to be 741 c.f.s

5.4 RESERVOIR CAPACITY

The storage capacity of Willow Brook Dam at normal pool

is 84] acre-feet. The storage capacity of the reservoir
at the ainimum top of dam is 106] acre-feet. Therefore,
flood control storage of the reservo.r between the

15




8.

7

spillvay crest and top of dam is 220 acre-feet This
volume represents a total of 3.08 inches cf runoff froe
the watershed.

FLOODS OF RECORD

Mo records concerning the effects ¢f significant floods
on the dam and spillway are available

OVERTOPPING POTENTIAL

The peak outflow of the PMF is 2718 c.f.s. and the 1/2-
PME is 872 c.f.s The maximum capacity of the spillway
is 425 c.f.s. for existing conditicns, resulting in a
spillway capacity of 28 percent of the PMF With the
low area adjacent to the spillway filled in, the maximum
spillway capacity is 741 c.f.s., resulting in a spillway
capacity of 45 percent of the PMF

RESERVOIR EMPTYING POTENTIAL

The reservoir can be drawn down by means of a 24-inch
cant iron pipe as described in Section 1.2a Neglecting
in: low, the reservoir can be drawn down from normal

povl in approximately 352 hours or 14.7 days This is
equivalent to an approximate drawdown rate of 1 foot

per day, based on the hydraulic height measured from
normal povl divided by the time to dewater the reservoir

EVALUATION

It was determined that the spillway is capable of
passing 28% of the PMF for existing conditions or 45%

of the PMF, assuming the low area adjacent to the spill-
way is filled without overtopping the dam The spillway
is, therefore, judged %o be "seriously inadeguate”

Conclusions pertain to present conditions, and the
effect of future development on the hydrology has not
been considered




6.1 EVALUATION GF EMBANKMENT STABILITY

SECTION 6: STRUCTURAL STABILITY

a.

Visual Observations - No signs of potential insta-

bility were observed during the visual inspection

of Willow Brook Dam Minor problems observed

which could affect the stability of the structure

include: 1

o A low area of the dam crest on the left side
of the spillway would provide a channel for
water to erode the embankment during future
periods of high lake level. It appears that
the embankment material at this point has
been erocded away, thus exposing the top of
the concrete core wall

2. The upstream spililway wing walls have been
undercut
8 Sowe sloughing cf the upstream riprap face

has occurred, howeve:r, it did not appear,
during the inspection, to be a major problem
or an indication of major instability

4. The entire dam was covered with trees and
brusn which should be removed.

S. Four overturned trees were observed on the
embankment. The overturned trees have created
depressions in the embankmen: which should be
redressed.

Design and Construction Data - No design and
construction information relating to stability of
the embankment is available for Willow Broock Dam

A force diagram of the concrete sgpillway section

of the dam was made for application of the dam
construction permit and is included in Appendix F
No calculations of overturning or sliding stability
were provided with this force diagram

Operating Records - The gate valve is operated as
needed toc reduce the lake level approximately once
a year No formal inspections of the dam are
made .

Post Construction Changes - Nc changes have been
made to the dam since the completion of construction
in late 1926.




STABILI:7Z ANALYSIS

Tiie results of previous stability analyses, if any,
were not available for the embankment portion of Willow
Brook Dam. As previously mentioned, a force diagram
was provided for the concrete spillway portion of the
dam .

The dam appears to be a relatively homogeneocus embankment
composed largely of sandy silt with gravel (estimated

to be ML GCroup Soils - Unified Classification System)

The original plans for Willow Brook Dam indicate a
concrete core wall was placed in the center of the
embankne:t The top of the core wall appeared to be
exposed next to the left spillway wall Willow Brook

Dam is 18.5 feet high with a crest width of 3 %o 4.5

feer The upstream slope of the embankment is 1V:2Z 2H
while the downstream slope is 1V:2.1H The upstream
slope is protected with riprap to just above normal

pool level The crest width i{s varied, and a footpath

is worn on the cres: The dam can be drawn down at the
rate of approximately 1 foot per day and is, therefore
subject to rapid drawdown (greater than 0.5 feet drop

in the reservoir level per day) as determined by hydraulic
calculations made during this investigation

There are no signe of major instability, based on the
overall condition of the dam as observed during the
visual inspection Therefore, a stability analysis :s
not considered necessary

SEISMIC STABILITY

This dam is located in Seismic Zone 1 wnich presents no
hazard form earthquakes, according to the Recommended
Guidelines for Safety Inspection of Dams This deter-
mination is contingent on the requirements that static
stability conditions are satisfactory and conventional
safety margins exist
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

l 7.1 ASSESSMENT

a.

Safety - The Phase [ Inspection of Willow Brook
Dar revealed that the spillway is "seriously
inadequate”, based on the Corps of Engineers
screening criteria. Outflows from any storm in
excess of 28 percent of the PMF will overtop the
dam. For this reason, the dam has been assessed
as unsafe, non-emergency

The classification of "unsafe”, applied to a dam
because of a "seriously” inadequate spillwvay”, is
not aeant to connote the same degree of emergency
as would be associated with an "unsafe” classifica-
tion applied for a structural deficiency. It does
mean, however, that bazed on an initial screening,
and preliminary computations, there appears %o be
a serious deficiency in spillway capacity so that
1f a severe storm vere to occur, overtopping and
failure of the dam would take place, significantly
increasing the hazard o loss of life downstream
from the dam.

Adecguacy of Information - All evaluations and
assessments in this report were based on field
observations, conversations with the owner's
representative, available engineering data, and
office analyses The information collected is
considered adegquate for a Phase ! Inspection

Need for Additicnal Information - Detailed hydro-
logic and hydraulic investigations of the structure
are considered necessary to determine the appropriate
mitigating measures in response toc the spillway
inadegquacy.

Urgency - The detailed hydrologic and hydraulic
investigations must be initiated within three
months of notification to the owner Within one
year, remeclial measures resulting from these
investigations must be initiated with completion
of these measures during the following year In
the interim, a detailed emergency action plan must
be developed and implemented during periods of
unusually heavy percipitation. Around the clock
surveillance must alsc be provided during these
periods. The problem areas listed below must be
corrected within one year of notification.




7.2

RECOMMENDED MEASURES

Reqular inspections and maintenance procedures should

be develuped and implemented. A thorough checklist
should be compiled by the owner or the owner's represen-
tative and completed during each inspection. Maintenance
items should be completed annually. The reservoir

level should be monitored and some type of records
maintained.

The following remedial measures must be completed
within one year:

3. The low area of the dam crest on the left side of
the spillway should be filled to the average
elevation of the top of dam, 590.0 M.S.L.

2 The deterioration in the spillway wing walls
should be repaired and rock riprap should be
placed at the junction of the wing walls and dam
to prevent undercutting.

3. All debris should be removed from the spillway
discharge channel

4. The riprap on the upstream face should be redressed
and extended to the crest of the dam.

S The crest of the dam should be regracded and leveled
to elevation 590.0 M.S.L. with a width of at least
S fee:

6 All brush and trees should be cut off at ground
level over the entire dam and the embankment mowed
regularly The root systems should be removed for
trees with a trunk diameter greater than 3 inches
and the resultant cavaties backfilled, compacted,
and seeded.

7 The uprooted trees should be removed, and the
depressions left should be backfilled, compacted,
and seeded

8. The cracks in the spillway discharge channel walls
should be repaired and joints repointed as necessary

9 The missing concrete caps for the masonry walls at
the spillway weir shculd be replaced.
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10. The cracks in the concrete top of the springhouse

should be repaired.
5.

A staff gage should be installed to monitor reservoir
levels above noramal pool.




APPENDIX A

PHOTOGRAPHS




Photo

Photo
Photo
Photo

Photo

Photo

Note:

CONTENTS
Upstream Face of Dam. Concrete Springhouse and
Concrete Gate House.
Downstream Face of Dam
Uprooted Tree of Lpstream Slope
Spillway

Spillway Discharge Channel and Rock Rubble Fallr
Below Spillway

Confluence of Spillway Discharge . annel and Outlet
Works Discharge Channel. Natural Stream Downstreanm
of Dam.

Photographs were taken on 9 March 1961.




WILLOW BROOK DAM

Photo 1. Upstream Face of Dam. Concrete Cap
for Springhouse and Concrete Gatehouse.
9 March 1981

Photc Dowvnstream Face of Dem
9 March 1981




WILLOW BROOK DAM

Photo 3. Uprooted Tree on Upstream Slope
9 March 1981

Photo 4. Spillway
9 March 1981
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WILLOW BROOK DAM

Photo 5. Spillway Discharge Channel and Rock
Rubble Falls below Spillway
9 March 1981

Photo 6 Conf luence of Spillway Discharge Channel and
ntlet Works Discharge Channel. Natural
Stream Downstream of Dam
9 March 1981
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ATPENDIX B

VISUAL INSPECTION CHECKLIST




VISUAL INSPECTION CHECKLIST

1) S3asic Data

General

Naze of Dam Willow Brook Dam

Fed. I.D. # NY 00035 DEC Dam No. 195C-450

River Basin Lower Hudson

Location: Town Blooming Grove Councy Orange

Streaz Name Unnamed

Tridbutary of Moodna Creek

Laticude (N) 41° 20,9’ Longitude (W) 76° 11.8°

Type of Dam Earthfill with concrete core wall

Hazard Category  HRigh

Date(s) of laspection 5 March 1981, 9 March 1981

Weather Conditions Cloudy and smowy, 30° F.-33° F.

Reservoir Level at Time of Inspection 3585.1 M.S.L.*

Inspection Personnel Terry S. Hawk, Cary W. Todd, Larry A. Diday

Persons Contacted (including Address & Phone No.) 914-343-5324

Ceorge Begbie
053 and Rockland Utilicties, Inc.

71 Dolson Avenue

Middletowm, XY 10940

"Mean Sea Level Datum

Ristory:
Dete Constructed Fall of 1925 Date(s) Reconstructed
Spring, Summer, )

Designer l‘nlfz. Bush, and Thompson Engineering, Monroe. NY

Constructed By Orange and Rockland Electric Co.

Owner Orange and Rocklend Utilities, Inc.




2)  Embankment

a. Characteristics

(1) Embankment Material Homogenious earthfill

(2) Cutoff Type

(3) lspervious Core Concrete ~ore wall underneath entire earth embank-

zent.
(4) Internal Drainage System None observed

| (5) Miscellaneous

b. Crest

(1) Vertical Aligmment The crest varies in elevation from a lov spot

on the left side of the spillway, 588.2 M.§.L., to the maximum top

of dam, 590.2 M.S.L. The average top of dam i{s elevaticn 590.0 M.S.L.

(2) Horizontal Aligmment The crest width varies from about 3.0 ft. to

4.5 f¢.

(Z) Surface Cracks None observed

(4) Miscellaneous _Most of the crest of the dam {s covered with brush

and trees. A footpath is located on the upstreas side of the crest.

On the left side of the spillway wall, the crest is eroded to the
top of the concrete core wall.

e. Upstream Slope

(1) Slocpe (Estimate) (V:H) 1v:2.28

(2) Undesirable Growth or Debris, Animal Burrcws The entire upstrean
slope is covered with brush and trees. There is also | uprooted
tree on the upstreas face.




(3)

(4)

(5)

Sloughing, Subsidence, or Depressions _ A depression exists from the

uprooted tree. There appears to be some sloughing or subsidence of

the riprap at normal pool level,

Slope Protection __ The upstreas face i{s protected with rock riprap

o just above pormal pool level.

Surface Cracks or Movement at Toe Unobsetrvable at time of inspection.

Dovmstream Slope

(1)

(2)

(3)

(4)

(3)

(6)

(7)

Slope (Estimate - V:H) 1V : 2.1KE

Undesirable Growth or Debris, Animal Burrows Ihe entire dowmstreas

slope is covered with brush and trees. There are also ] uprooted

trees on the downstream face.

Sloughing, Subsidence or Depressions Depressions exist froe the 3

uprooted trees. No sloughing or subsidence vas observed.

Surface Cracks or Movement st Toe __lone observed.

Seepage None observed at time of inspection

External Drainage System (Ditches, Trenches, Blanket) Rone

observed

Condition Avound Outlet Structure _ Ihe masonry wall vith a comcrete

.80 _adecuately encases the 24-in. diameter outlet pipe.




3)

&)

(8) Seepage Beyond Toe yone ohaerved

e. Abutments - Embankment Contact __ The junctions of the left and right da=

_shusmencs with satural ground sppear to be in good condition, however, they
_aze completely coveged with trees and brush.

(1) Erosion a: Contac: None observed

(2) Seepage Along Contact None observed

Drainage Systez

&. Description of Systes There is no drainage systez for the dam.

b. Condition of System

c. Discharge from Drainsge Syste=m

W (Monumentation/Surveys, Observation Wells, Weirs,
ezometers, Ezc.) None observed




5) heservoir

a. Slopes The slopes immediately adjacent to the reservoir are moderate,

about ¥ and are mostly wvell vegetated.

b. Sedimentation Sedimentatior .s minor. Soundings indicate the reservoir

is about 13 to 15 fr. deep.

¢. Unusual Conditions Which Affect Daz None obser—ed

6) Area Downs:ream of Daz

—

‘ a. Downstrean Hazard (No. of Homes, Righways, ezc.) Three homes are lucated

abour 1 mile downgsrresm of the dam. A fourth home and an apartment complex
Ace located 1.6 gad 1.5 miles, respecrivelv, dowms:iream of the dam.

b. Seepage, Unusual Growth None observed

c. Bvidence of Movemen: Beyond Toe of Dam _ Nome observed

d. Conédition of Downatreas Chammel 1Nt dovnstreas channel is a natural streas

located in a wooded, somevhat narrov valley. The stream has some =minor debris

in the channel sné the slope is shallow, approximately 0.6 percent.

7) filwer{s} (Iacludine Discharge Convevance Channel)




General The rectangular shaped spillwvay consists of a concrete veir and

concrete sides, faced with stone. The welr i{s broadcrested and has a

laag;:h of 25 fr. and breadth of 3 fr.. The upstream face of the weir is

inclined about 45° and the downstream face {s vertical and has two concrete

steps, each 1 ft. wide by 2 ft. high.

Condition of Service Spillway The spillvay is in good condition with no

deterioration observed. The upstream ends of the viar&lls are undermined

and are -havinl signs of deterforation. The concrete caps for the masonry

walls at the sniliwvay crest are missing.

Condition of Auxiliary Spillway ooy ~beeruad

Condizion of Discharge Conveyance Channel _ The discharge channel comsists

Ioerz is some debris, tree branches and boards in the channel.

Reservoir Drain/Outlet

Type: Pipe X Conduit Other
Material: Concrete Metal Cast [ron Ocher
Size: 24-in. diameter Length Approximately 80 feet

Invert Elevations: Entrance $70.0 ¥.S.L. Estimmted

Exit $69.66 M.S.L.

Physical Condition (Descride): Unobservadle




Material: Outlet appears to be im good condition.

Joints: Unobservable Alignmen:  Unobservable

Structural Integrity: Structural inzegrity should be satisfactory

Hydraulic Capability:

Means 5f Control: Gate X Valve Uncontrolled

Operation: Operable X Inoperable Other

’rmt m‘itim (m.cribc): The C"tr‘l “r tk ”-t. “ Mt? but

_according to the ovmer's representative, it has heen operated within the

_last year. The concrete gatehouse comtains the outlet gate and appears

to be in Ped condition.

9) Structural - Xot Applicable

a. Concrete Surfaces

b. Structural Cracking

¢. Movement - Horizontal & Vertical Aligmment (Settlesent)

d. Junetions with Abutments or Embankments
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e. Drains - Foundation, Joint, Face
g. Water Passages, Conduits, Sluices
s. Seepage or Leskage

h. Joints - Constructiom, etc.

1. Foundation

3. Abutments

k. Contrel Gates




10)

ke Approach & Outlet Channels

a. Energy Dissipators (Plunge Pool, etc.)

n. Intake Structures

o. Stabilicy

p. Miscellaneous

——

Appurtenant Structures (Power House, Lock, Gatehouse, Other)
a. Description and Condition A concrete structure, containing a spring-

house, is located on the right upstream side of the dam. The concrete

top for this structure is cracked in several places.




APPENDIX C

HYDROLOGIC,/HYDRAULIC DATA AND COMPUTATIONS
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CHECXK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA-CAPACITY DATA:
L. acres acre-It.
1) Top of Dam 588.2 76.0 1,061

2) Design High Water
(Max. Design Pool) - o -

3)  Auxiliary Spillwey
Crest - o= e

&) Pool Level with

Flashboards g - .-t
$) Service Spilliwa

Crest - ’ 585.0 63.4 841

DISCHARGES
Vo
cfs

1)  Average Daily S - 10
2) Spillway @ Maximum High Water - Top of Dam - 428

3) Spillwvay @ Design High Water -

4) Spillway @ Auxiliary Spillway Crest Elevation =

$) Low Level Outlet $S
6) Total (of all facilities) @ Maximum High Water 478
7) Maximus Known Flood Unimown

8) At Time of lanspection $-10




CREST:
Type: Earth Embanksent
wWiath: ) fe. to 4.5 fe. Lengtn:

Spillover Broad-crested weir

Location 100 fr. from left abutment

SPILLWAY:
SERVICE
585.0 fe. Elevation None
Broad-crested veir Type

width

Type of Control

X Uncontrolled

Controlled:

Type
(Flashboards; gate)

Nusber

Size/Length

Invert Material

Anticipated Length
of Operating Service

Chute Length

1.0 e, Height Between Spillway Crest
& Approach Channel Invert
(Veir Flow)
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HYDROMETEROLOGICAL GAGES:

Type: None
Location: 4

Records:

Date:

Max. Reading:

FLOOD WATER CONTROL SYSTEM:

Warning System: None

Method of Controlled Releases (mechanisms):

24" blow-off pipe at toe of dam controlled by a valve in the gatehouse
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DRAINAGE AREA: 1.34 8q. mi.

. DRAINAGCE BASIN RUNOFF CHARACTERIST'CS:
Land Use - Type: About 102 residential, 71 lake surfsce, 831 wooded

Terrain - Relief: Moderate, sbout 3% tzo 15% slopes

Surface - Soil: Poor permeability

Runoff Potential (existing or planned extensive alterations to existing
surface or subsurface conditions)

There were no known plans for altering the existing runoff patterns

at the time of the inspection.

Potential Sedimentation problem areas (natural or man-made; present or future)

Nome observed. All slopes vell-vegetated.

Potential Backwsater problem areas for levels at maximum storage capacity
including surcharge storage:

Orange and Rockland Utilities, Inc. building is subject to flooding

if the reservoir rises substantially.

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along the
Reservoir periseter:

Location: None

Elevation:

Reservoir:
Length @ Max‘mum Pool 5,500 ft. (Top of Dem El. 590.0 M.S.L.)

Length of Shoreline (@ Spillway Crest) 15,000 ft.
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