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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION
AND

RECOMMENDED ACTION

Name of Dam: Lower Lake Nimham Dam
Owner: Town of Kent (probable)
State Located: New York

County Located: Putnam
Stream: Bailey Brook

Date of Inspection: 30 June 1978

Inspection Team: Joseph S. Ward and Associates
91 Roseland Avenue, P. O. Box 91
Caldwell, New Jersey 07006

Based on our visual inspection, a review of
the available data, and calculations performed as part of
this study, the Lower Lake Nimham Dam is judged to be in
generally good condition and functioning satisfactorily
at this time. The spillways (drop inlet and emergency)
will not collectively pass the Spillway Design Flood (SDF)
without the dam being overtopped. Based on the screening
guidelines established by the Department of Army, Office
of the Chief of Engineers (OCE), the spillway capacity is
therefore rated as inadequate. However, because there is
not a high hazard to loss of life from large flows down-
stream of the dam at this time, the discharge capacity is
not considered to be seriously inadequate based on the OCE
guidelines for determining seriously inadequate spillway
capacity. However, it could become seriously inadequate
as future development of the area occurs. Since this
assessment was based on OCE screening criteria, a detailed
hydrologic and hydraulic evaluation of the watershed and
spillway should be performed by the use of more precise
and sophisticated methods and procedures. Following such
an investigation, the need for, and type of, mitigating
measures should be determined. Until such a study is
completed and the spillway adequacy issue resolved, around-
the-clock surveillance of the dam should be provided during
periods of unusually heavy precipitation.
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Oour assessment of the general condition of the

Lower Lake Nimham Dam has led us to recommend that the fol-
lowing measures be accomplished as soon as practicable,
preferably this year:

1.

2.

sures be implemented as soon as practicable:

1.

2.

3.

Date: 7 September 1978

The heavy brush on the embankment and emergency spill-
way must be cut as soon as possible, and the condition
of the vegetation maintained that way in the future.
Shallow rooted trees on the embankment should be cut
down; deep rooted trees should remain.

The gate control wheel or wrench should be located,
and the two 24-inch diameter sluice gates operated
to the satisfaction of NYSDEC personnel.

We further recommend that the following mea-

A program of periodic maintenance and inspection of
the dam and its appurtenant structures should be es-
tablished and followed. Particular attention during
the next NYSDEC inspection and subsequent inspections
by the Town of Kent should be paid to:

a. The longitudinal crack in the crown of the left | 4
48-inch outlet pipe. | 8

b. The sag in both 48-inch outlet pipes.

A specific plan for emergency operations and an emer-
gency warning system should be formulated and imple-
mented by distribution of the plan to affected agencies
and individuals (e.g. Police Department, Town of Kent
officials, etc.).

Large debris that has collected below the outlet apron
should be removed now and periodically as a safety
measure against personal injury by falling.

Respectfully submitted,

et L7

Edward A, Nowatzk

Gary gi Salzman,

iii
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Approved by: ; %an

- Colonel Clark H. Benn j _ ; £
New York District Engineer : -

Date: A1 %m\ /47//
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SECTION 1
PROJECT INFORMATION

1.1 Geperal

a. Authorit

The authority to conduct this Phase I inspec-
tion and evaluation comes from the National Dam Inspection
Act (P.L. 92-367) of 1972 in which the Secretary of the
Army was authorized to initiate, through the Corps of Engi-
neers, a program of safety inspections of non-federal dams
throughout the United States. Management and execution of
the program within the State of New York has been undertaken
by the New York State Department of Environmental Conserva-
tion (NYSDEC).

b. Purpose

The primary purpose of the inspection is to
evaluate available data and to give an opinion as to whether
the subject dam constitutes a hazard to human life or prop-
erty,

1.2 Description of Project

a. Description of Dam and Appurtenances

The Lower Lake Nimham Dam is an earth- and
rockfill embankment approximately 145 feet long at its
crest wilh a maximum height of 16.5 feet near the center.
It is situated in a small ravine along the southwest shore-
line of Lower Lake Nimham. The upstream face of the dam
slopes at approximately 1 vertical to 3 horizontal. The
slope of the downstream face is approximately 1 vertical
to 2 horizontal. The crest is at elevation 729.0 and is
about 20 feet wide.

There is a reinforced concrete drop inlet
spillway located near the middle of the dam, the downstream
edge of which is about 24 feet upstream from the centerline
of the crest. It consists of two 6~foot by 3-foot chimney
compartments, each having a 4-feet diameter reinforced
concrete outlet pipe. Each chimney has a metal grate trash
rack. The elevation of the chimney inlets is 725.0 (i.e.

4 feet below the crest of the dam).

The inlet structure also contains two 6-foot
by 1.5~foot valve boxes on the upstream side of each chim-
ney. Water enters these chambers from the lake via two
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12-inch diameter reinforced concrete pipes that extend
approximately 32 feet out to the upstream toe of the dam,
Each chamber is connected to the drop inlet spillway by

a 24-inch, circular, self-contained sluice gate (centerline
elevation 714.0). The turning lugs for these gates are
located on the crest of the inlet structure itself. The
tops of the valve boxes are covered by a wooden platform
from which the controls may easily be operated.

At the outlet of the two 4-feet diameter pipes,
there is a 6-feet long reinforced concrete apron and bev-
elled headwall. The apron has some large stones set into
the concrete that are meant to act as energy dissipators.

A rip rap blanket that consists of large (4- to 8-feet
diameter) boulders extends downstream from the apron and
headwall for approximately 40 feet. A general plan and
section of the dam and details of the inlet and outlet
structures are found on Plates II and III. A number of
modifications that were made to the dam following a failure
on 9 February 1965 are incorporated in Plate III. (For
correspondence related to this failure and a previous fail-
ure, refer to Appendix E.) These modifications are summar-
ized below:

i. PFour seepage collars instead of two as indi-
cated in Plate II.

ii. Two l2~inch diameter valve box lead-in pipes
instoad of one as indicated in Plate II. No seepage col-
lars are indicated on the lead-in pipes on Plate III.

iii, Built up crest of dam from El. 496.0 (Plate
II) to El. 497.5 (Plate III), (El1. 727.5 to El. 729.0 MSL.)

iv. Installation of an 18-inch thick impermeable
blanket on the upstream slope extending a minimum distance
of 50 feet from the upstream toe.

v. Addition of a 37-feet wide vegetated earthen
spillway to act as a control section. Level grade of the
spillway floor is at El. 495.5 (El. 727.0 MSL).

b. Location

The dam is located on Bailey Brook in the Town
of Kent in Putnam County, New York, approximately 3 miles
wast of Lake Carmel, New York. The location of the dam
is shown on Plate I, which is a portion of the USGS 7.5
minute Quadrangle Sheet of Lake Carmel, N.Y., N41°22'30'
W73937'30",
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c. Size Classification

The dam is classified as "small” (storage =
200 acre-feet; height = 16.5 feet).

d. Hazard Classification

Inspection of the area immediately downstream
from the dam and along Bailey Brook as far as Boyd Corners
Reservoir indicated that there are no major population
clusters, structures or highways in the path of a potential
flood. Most of the homes located in the area are on high
ground and are not expected to be seriously affected in
case of flood. There is one home (circled on Plate I) that
is marginal with respect to potential for major loss; how-
ever, it was apparently not affected during the 1965 fail-
ure of the dam (Refer to Plate IV and Appendix E), At that
time, damage was caused "to Cole Shears Road and to a dam
owned by Rose and Whittier just north of Cole Shears Road.
Water had also crossed East Boyds Road; however, evidence
of damage in this case was nil." At the time of our inspec-
tion, the dam referred to above was observed to be a pri=-
vately owned, earth-fill structure with a concrete overflow
spillway and control weir. It impounds the unnamed lake
shown on Plate IV just above Cole Shears Road.

The present conditions in the flood plain
of Bailey Brook downstream of Lower Lake Nimham as far as
Boyd Corners Reservoir do not seem to warrant a "high"
hazard potential classification. Although the entire area
is developing residentially and future construction of
homes in areas that might be affected by an overtopping
of the Lower Lake Nimham Dam cannot be discounted, it is
felt that a "significant" hazard potential classification
is more appropriate at this time. Review and reevaluation
of this classification should be performed after the next
State inspection, but no longer than 5 years from the date
of this report.

e. 0wn¢rshig

Although there seems to be some question about
ownership of the subject dam, our research indicates that
the current owner is: ?

The Town of Kent
Carmel, N.Y. 10512

This conclusion is based on the information that there is
no listed owner on the Town of Kent tax rolls.




f. Purpose

The dam was built to create an artificial lake
for recreational purpouses.

g. Design and Construction History

Rather extensive design and construction his-
tories are contained in the files of the New York State
Department of Environmental Conservation (NYSDEC). Select-
ed excerpts from these files in the form of applications
for construction and related correspondences are found in
Appendix E. A brief summary of these histories follows.

The initial Application for Construction of
a Dam was received and approved by the New York State De-
partment of Public Works (NYSDPW) on 6 May 1954. The
plans for this dam are contained on Plate II. The con-
struction of the dam was completed in the summer of 1954;
however, the sluice gate was not closed until March of
1955. When the water level was about 18 inches below the
weir elevation, a break occurred at about the center of
the dam three or four feet above the two 48-inch overflow
pipes (Refer to letter dated 1l July 1955 from R. Burgess
to B. Tallamy - Appendix E). The cause of this failure
was not determined and it did not result in any loss of
life or major property damage. Revised plans and an Ap-
plication for Reconstruction were received by NYSDPW on
12 July 1955. This application was approved on 4 August
1955 (Refer to Appendix E). The nature of the actual mod-
ifications is noted in a letter dated 28 July 1955 from
R. Burgess to D. P, Ogsburg. (Refer to Appendix E.)

On 9 February 1965, the reconstructed dam was
breached and caused minor damage downstream (Refer to let-
ter from M. N. Sinacori to E. C. Hudowalski dated 18 Feb-
ruary 1965, and a letter from J. E. Peck to E. C. Hudowal-
ski dated 19 March 1965 - Appendix E). Subsequent inves-
tigations seemed to indicate that the design was "adequate
for the purpose intended" but that ... "a source of trouble
and the probable cause of the previous failures is at the
entrance elevation to the outlet chamber structure." (Re-
fer to memo dated 23 February 1966 from W. P, Hoffman to
E. C. Hudowalski.) This "trouble" is the fact that with
the elevations of the dam crest and outlet chamber being
what they were in the original designs, there would be less
than 1 foot of freeboard to accommodate peak flows. Expe-
rience showed this to be inadequate. It i3 interesting
to note that Mr. William P. Hoffman, Director of the Bureau
of Soil Mechanics, for the State of New York, also stated
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in this memo that "... it is virtually impossible to accu-
rately appraise the safety of a dam after construction when
little or nothing is known of the construction procedures,
practices and workmanship. This is particularly true of
earth dams."

Another Application for Reconstruction of a
Dam (Application $#8-8-67) was filed on 14 February 1967
and received by the New York State Water Resources Commis-
sion (NYSWRC) on 27 February 1967. Details of the recon-
struction are found on Plate III and in correspondences
between various concerned parties between 13 January and
14 August 1967 (Refer to Appendix E). The permit for con-
struction of what is now known as the Lower Lake Nimham
Dam was issued on 14 August 1967. Construction was appar-
ently completed on or before 31 December 1968.

h. Normal Operational Procedures

According to Mr. Harry Ward, Building Inspec-
tor, Town of Kent, there is no formal operational procedure.
As fa_ as he knew, the two 24-inch sluice gates were nor-
mally kept closed and lake level was maintained at or below
El. 725.0 by the drop inlet spillway. The gates were not
opened on the day of the inspection since the turning
wheels could not be located.

1.3 Pertinent Data

a. Drainage Area
The drainage area is approximately 1.8 square miles.

b. Discharge at Damsite
Maximum known flood at damsite: unknown.

Total spillway capacity (drop inlet + emergency)
at maximum pool elevation:

= 158l cfs (approximate - if vegetated earth
spillway is well maintained)

= 508 cfs (approximate - if vegetated earth
spillway is poorly maintained).

¢. Elevation (feet above MSL)
Top of dam: 729.0.
Maximum pool (top of dam): 729.0.
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Normal pool (drop inlet weir): 725.0.
Emergency spillway: 727.0.

Upstream sluiceway invert: 712.5.
Downstream sluiceway invert: 712.5.
Streambed at sluiceway outlet: 712.5.
Maximum tailwater: unknown.

Reservoir Length

Recreational (normal) pool: = 1900 feet (approx-
imate)

Maximum pool: > 1900 feet.

Storage (acre-feet)

Normal pool: 160.

Spillway crest pool: 200,

Maximum pool: 240 (approximate).
Reservoir Surface (acres)

Maximum pool (top of dam): > 40 acres.
Spillway crest pool: = 40 acres.
Racreation (normal) pocl: < 40 acres.
Dam

Type: Earth-£fill.

Length: 145 feet.

Height: Variable; 16.5 feet at center from crest
of dam to natural bed of stream at downstream toe.

Top width: 20 feet.
Side slopes:
Upstream: 3 horizontal to 1 vertical.

Downstream: 2 horizontal to 1 vertical (from
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approximately El. 729.0 to 727.5), then 3
horizontal to 1 vertical (from approximately
El. 727.5 to 712.5).
Cutoffs: Puddled clay cutoff trench.
Zoning: Unknown - Original design drawing (Plate
II) shows "selected £fill" zone through center of
dam and upstream and downstream shells composed
of different material.
Impervious core: None indicated.
Grout curtain: None indicated.

Diversion Tunnels - Principal Spillway

Type: Two 6-foot by 3-foot reinforced concrete
drop inlet spillways, each having a 48-inch diam-
eter reinforced concrete pipe outlet.

Length: 57 feet (approximate).

Closure: None.

Access: Drop inlet near center of dam about 24
feet upstream from centerline of dam crest.

Regqulating facilities: None.

Emergency Spillway

Type: Vegetated earth (soil with grass cover).
Length of weir: 37 feet.

Crest elevation: 727.4.

Gates: None.

Upstream channel: Vegetated earth; 3 vertical
to 100 horizontal slope.

Downstream channel: Vegetated earth; 3 vertical
to 100 horizontal slope.

Side slopes: 3 horizontal to 1 vertical on both
sides. !




J. Requlating Outlets

Controlled discharge is provided by two 24-inch '
diameter circular, self-contained sluice gates l
that drain two 6-foot by l.5-foot gate boxes.

The boxes are fed by two 1l2-inch diameter rein- ..
forced concrete pipes that extend 32 feet to the }
upstream toe of the dam.
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SECTION 2
ENGINEERING DATA

2.1 Design

A moderate amount of engineering data was
available for the subject dam and its appurtenant struc-
tures. The sources of these data are:

a. Three applications for the construction or re-
construction of a dam filed with various New York State
regulatory agencies between the years 1954 and 1967.
These documents are dated as follows (Refer to Appendix
E):

6 May 1954 - date received by NYSDPW
12 July 1955 - date received by NYSDPW
27 February 1967 - date received by NYSWRC

The first document contains some design computations for
the inlet structure and a set of runoff and spillway capac-
ity computations. The third document contains hydrological
computations for runoff, and design computations for sizing
of the emergency spillway.

b. Two drawings:

A drawing entitled "Proposed Dam, Lower Lake
Nimham, Town of Kent, Putnam Co., N.Y." (Plate II) dated
Feb. 1954 by Roy Burgess, Consulting Engineer, Main Street,
Carmel, N.Y. This drawing shows a general plan and section
of the earth-fill structure and details of the headwall
and inlet. It contains contours of the area in the imme~
diate vicinity of the dam; however, the elevations are not
referenced to MSL. This drawing was revised on 9 July 195§
and again on 26 July 1955 in apparent response to the ini-
tial failure of the dam. (Refer to Section 1l.2q).

A drawing entitled "Lake Ninham, Spillway
Modification" (Plate III) dated 21 Feb. 1966 by Robert D,
Essert, P.E. of Poughkeepsie, N.Y. This drawing shows a
plan view of the modifications proposed following the
second failure. The details of the modifications are
also shown in a section through the proposed emergency
spillway and on an upstream profile of the dam. Specifi-
cations for the repair of the breach are spelled odut on
the profile view. This drawing was revised four times
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to reflect the many comments contained in the correspon-
dence referred to in Section l.2g.

2.2 Construction ;

The formal construction data are scarce, and ‘
consist mainly of the following: 5

The logs of four borings advanced through the
embankment by NYSDPW, Bureau of Soil Mechanics, on 15, 16
and 17 Nov. 1965. (Refer to Appendix E.) This was done
subsequent to failure of the reconstructed dam on 9 Feb.
1965.

The results of an elevation survey performed
by NYSDPW on 3 Dec. 1965 in which the borings and drop
inlet spillway are located. (Excerpts in Appendix E.)

Miscellaneous information that can be gleaned
from the correspondence which relates to as-built conditions.
For example, in a memc dated 23 Feb. 1966 from W. P. Hofmann,

. Director of the Bureau of Soil Mechanics, NYSDPW, to E. C.
? Hudowalski, Assistant Superintendent of Operations and
Maintenance, NYSDPW, it is stated that "... inspection of
the site and examination of the boring logs indicates that
the dam is probably constructed of local borrow material
with little attempt made to obtain 'selected fill' as
' called for on the plans." This comment refers to the re-

constructed dam at a time after the second failure which
took place on 9 Feb. 1965.

2.3 Operation

The files of NYSDEC indicate that Upper Lake |
Nimham is approximately 4 feet higher than Lower Lake Nim- i
ham. This was verified during the inspection. Flow from
Upper Lake Nimham occurs through a square, vertical, con- ;
crete box drop inlet, approximately 4 feet by 4 feet, con- |
nected to Lower Lake Nimham by a 30-inch diameter outlet ;
pipe which runs under Smalley's Corners' Road (Refer to ;

; Plate 1IV)., There are no controls on this structure. The |

! outlet structure for Lower Lake Nimham was described in

Section l.2a above. No formal records of operation or flow

discharges are available for either structure. There is

no recording instrumentation at the damsite.

2.4 Evaluation
a. Availability

Engineering data were provided by the New York

=10~




State Department of Environmental Conservation (NYSDEC).
The Town of Kent did not provide any additional data of
engineering significance. Mr. Harry Ward, Chief Building
Inspector for the Town, was available to answer questions,
and provided us with a recent (1973) map of the area pre-
pared by the Town (Refer to Plate 1IV).

b. Adeguacy

Hydrology and Hydraulics - The runoff compu-
tations submitted to NYSWRC in 1967 with the application
for reconstruction and repair are based on the Modified
Cooke Method. They define the 50-year peak rate of runoff
as 1340 cfs. The computations appear to be adequate. The
computations for sizing the emergency spillway also appear
adequate, but the basis on which they were performed could
not be determined.

Embankment - There are no computations avail-
able on the design of the earthen embankment. In general,
the upstream (1 vertical to 3 horizontal) and downstream
(1 vertical to 2 horizontal) slopes conform to those con-
ventionally used for dams of this type; however, no infor-
mation is available on zoning within the dam or on the
grain size distribution of the materials used in its con-
struction. No seepage analyses could be found.

Appurtenant Structures - The inlet structural
design computations submitted to NYSDPW in 1954 with the
original application for construction appear to be adequate.

c. Validity

There is no reason to question the validity
of the available data except for the hydraulic and hydro-
logic computations submitted in 1955 with the original
Application for Construction of a Dam. In these computa-
tions, for evaluating the capacity of the outlet structure,
no consideration was given to determining which of the two
components would control the flow. It was assumed that
the two 48-inch outlet pipes controlled, and could handle
a flow of 445 cfs. Our calculations (Appendix C) show that
the drop inlet weir cannot accommodate the capacity of
these pipes and therefore it is the controlling component.
In addition, the hydrologic computations presented in 1954
were very simplistic and probably substantially underesti-
mated a realistically recurring storm flood.




SECTION 3

VISUAL INSPECTION

3.1 PFindings
a. General

As indicated previously, Lake Nimham is

actually composed of two lakes, Upper Lake Nimham and
Lower Lake Nimham, separated by an embankment on which

there is a town road named Smalley's Corners' Road (Refer
to Plate IV). Upper Lake Nimham drains into Lower Lake

Nimham via the vertical drop inlet and pipe structure
described in Section 2.3. On the day of the inspection,
there was a slight flow (wave splash) of water over the
edge of that drop inlet (Fig. 1, Appendix D). There was
also a slight flow (about %-inch) over the weir of the

twin chamber drop inlet spillway on Lower Lake Nimham
(Fig. 2, Appendix D). Apparently both lakes were at or

very close to the elevations noted on the USGS quad

(Plate I).

There is a trail through the woods that leads
from Nimham Drive to the dam on Lower Lake Nimham. The
damsite was heavily overgcown with trees and shrubs and,

with the water level of the lakes high, it was difficult

to locate the dam itself. Figures 3 and 4, taken from
the control gate platform, show respectively the left and
right upstream portions of the embankment near their junc-

tion with the natural terrain. Because of these conditions,
it was virtually impossible to obtain a meaningful cverview

photograph.
b. Dam

The dam appeared to be in generally good con-
dition on the day of our inspection. It was obvious that
the vegetative growth on the upstream and downstream faces
had not been trimmed for some time, and there were many
small trees in addition to lush shrubbery. The rip rap
(8-~ to l2-inch size) surrounding the outlet structure on
the upstream face appeared to be in good condition (Fig.
S, Appendix D), although there was evidence that vandals
had removed some stones and thrown them down the chimneys
of the outlet spillway.

Inspection of the downstream face and the
junction between the dam embankment and natural terrain
did not disclose evidence of seepage. Many large boulders
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were observed just downstream from the outlet apron in the
stream channel and up a short distance on the steep banks.
Some wetness and a very slight flow was observed below the
boulders about 15 feet to the right of the stream channel
on the downstream slope. It was not clear whether the
wetness was due to seepage through the embankment or flow
from the outlet pipes that had been diverted around the
boulders. Some minor erosion of the downstream face about
20 feet left of the left outfall pipe was also noted in

an area where there was lack of vegetative cover. However,
the erosion was not considered to be serious.

c. Inlet Structure

The inlet structure connecting Upper Lake
Nimham to Lower Lake Nimham was described previously in
Section 2.3. The drop inlet portion is shown in Figure
1. On the day of the inapection, the discharge pipe was
submerged so flow into the lower lake could not be ob-
served. Measurements of lake levels were made with ref-
erence to Smalley's Corners' Road. The lower lake level
was measured to be approximately 6% feet below road ele-
vation and the upper lake level was measured to be ap-
proximately 2% feet below road elevation; the measured
difference in elevation is about 4 feet. These measure-
ments verify the difference in elevations of the lakes
given on the USGS quad. The observable portions of the -
inlet structure appeared to be in generally good condition.

d. Outlet Structure

The outlet structure was described previously
in Section l.2a. The concrete surfaces of the overflow
inlet chimneys were in good condition with only minor
scaling evident. On the day of the inspection, there was
about 1 inch of water at the bottom of the chimneys and
a slight flow through the 48-inch diameter outlet pipes
(Fig. 6, Appendix D). The turning nuts and screw rods of
the sluice gate controls were rusted and the gates did
not appear to have been operated for some time (Fig. 7,
Appendix D). Since a turning wheel or wrench was not
available at the Town of Kent offices, and since no rep-
resentative of the Town of Kent accompanied us during
the inspection, the sluice gates were not opened.

The wooden platform covering the tops of the
gate boxes and the steel trash rack covering the overflow
giog inlet spillway appeared to be in generally good con=-

tion.
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The two 48-inch diameter concrete pipes were
cbserved to empty onto a concrete apron at their downstream
terminus (Figs. 8 and 9, Appendix D). There were numerous
large boulders on the apron, some of which are embedded
into the concrete. One such boulder extends about 12
inches above the invert of the left outlet pipe and will
probably impede free flow of water through the pipe (Fig.
8, Appendix D). A high water stain was observed at about
midheight in the pipe. On the day of the inspection,
there was about 9 inches of stagnant water above the invert
of the pipe at the apron. The stagnant water extended
upstream about half the way through the pipe. The 24-inch
diameter gate openings could be observed in the overflow
inlet chimney walls at the upstream end of the 48-inch
diameter outfall pipes. There was a longitudinal crack
about % inch wide in the crown of the left outfall pipe.
Both 48-inch pipes appeared to be sagging at a point about
3/4 of the way from the inlet chimney. The junctions be-
tween the pipes and the reinforced concrete headwall were
moderately spalled and some reinforcing steel was visible
(See crown of pipe in Fig. 9).

e. Emergency Spillwa

The emergency spillway was located on a foot-
path about 55 feet to the right of the outlet structure.
The spillway was heavily overgrown by tall brush and small,
young trees upstream, downstream and on its crest (Fig.

11, Appendix D). There was a large boulder at about mid-
channel on the downstream portion. Steel tape measurements
in the field indicated the spillway was about 50 feet wide
from top to top and 38 feet wide across the bottom channel.
Side slopes appeared to be approximately 1 vertical to 3
or 4 horizontal. The bottom channel was measured to be

2 feet lower than the surrounding grade. These measure-
ments correspond closely to those in the design drawing

of Plate III. Figure ll shows the spillway looking lon-
gitudinally along the crest of the dam toward the right
abutment. The inspector in the foreground is standing
close to the crest of the dam while the inspector in the
background is standing at about the middle of the emer-
gency spillway. The heavy vegetative growth is evident.

£. Reservoir Ares

The reservoixr area contains a number of year-
round homes along its shores and some docks for small
recreational boats. The slopes are generally shallow
(shallower than about 4 horizontal to 1 vertical) and are
heavily wooded. Figure 10 shows the reservoir with Small-
ey's Corners' Road in the distance. There is no evidence
of slides or sedimentation.
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¢g. Downstream Channel

The downstream channel is about 30 to 40 feet
wide and contains many large boulders at the outlet and
for a distance of about 50 feet from the outlet apron (Fig.
12, Appendix D). These boulders appear too large to have
been water transported, and were probably either glacier
transported or man-placed. The slopes of the downstream
channel are heavily wooded and relatively steep (approxi-
mately 2 horizontal to 1 vertical). Therxe is a small
amount of debris just downstream from the outlet apron,
mostly consisting of felled trees. About ) mile down-~
stream, there is a private lake created by an earthfill
dam with a controlled concrete spillway. (Refer to Plate
IV and Section 1.2d4.) Housing in the area is sparse with
only about five or six homes near the stream between Lake
Nimham and its lower drainage, Boyds Corners Reservoir.
Inspection of the downstream area revealed that all of
these home3 are located on relatively high ground and
:ill probably not be affected in the event of a major

lood.

3.2 Evaluation

The subject dam and the inflow and outlet
structures appeared to be in generally good condition at
the time of our inspection, and it-is reasonable to assume
that they will continue to function satisfactorily under
normal conditions. There was nothing observed at the time
of the inspection to indicate that the structure is unsafe.
However, there is strong evidence that maintenance of these
structures is being neglected. The heavy brush on the
dam and spillway does not look like it has been cut for
at least two years, and probably more. Certainly the lush
vegetation in the spillway has seriously reduced its capac-
ity so that it cannot handle the flows for which it was
designed (Refer to Appendix C). The fact that the gates
have not been opened for some time and that the control
wheel or wrench could not be located is also indicative
of a lack of "procedural maintenance"”. These elements,
if left uncorrected, could seriously compromise the design
functions of the dam, cause it to be overtopped, and per-
haps lead to its eventual failure by wash out. They should
be corrected as soon as possible.

The presence of large trees on the embankment
slopes of earthfill dams ordinarily poses a potentially
dangerous condition.

a) If the trees are shallow rooted, they

could blow over in a major storm, carrying part of the
embankment with them.




b) If the trees are deep rooted, the root
systems may extend transversely through the embankment.
Death of the trees and subsequent decay of the root systems
may result in the formation of water passages (pipes).

Such pipes provide natural channels for the seepage of
water through the embankment; this may result in erosion
of the embankment or in the generation of seepage forces
that would adversely affect the stability of the slope.

c) Some trees on the subject dam appeared
to be well established. A study should be made to estab-
lish whether the trees are shallow rooted or deep rooted.
If they are shallow rooted, removal is in order. If they
are deep rooted, removal would be potentially more danger-
ous than leaving them in place.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

There are no established operational proce-
dures on file with NYSDEC. From our conversations with
Mr. Ward of the Town of Kent, it was apparent that the
Town did not have a formal operational procedure. 1In
fact, the ownership of the dam is still clouded and we
could not obtain the equipment necessary to open and close
the gates from the Town of Kent.

4.2 Maintenance of Dam

The dam does not appear to have been main-
tained for at least the past two years. The embankment
and emergency spillway are heavily overgrown with brush
and small trees.

4.3 Maintenance of oEerating Facilities

Thera is evidence that maintenance of oper-
ating facilities has been neglected. The riser rods of
the sluice gatee-are beginning to rust and the wooden
platform atop the gate boxes could use a coat of preser-
vative or paint. )

4.4 Warning System in Effect
None.

4.5 Evaluation

There are no procedures currently in effect
for maintaining, operating or otherwise attending to the
dam. This may be a result of undefined ownership. There
is also no warning system in effect. It is felt that con-
tinued neglect of the dam and its operating facilities
could result in its being unable to pass the Spillway
Design Flood (SDF) and perhaps lead to failure by a com-
plete wash out or local breaching of the structure. 1In
view of the poor past history of the earth embankment
with regard to local wash outs, it seems probable that
the dam would be lost if it were to be overtopped.

T e A e o S
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SECTION S
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Hydraulic Features

a. D‘liﬂ Data

The structural details of the drop inlet
spillway and outlet pipes are found on Plate II; however,
there are no data or computations available on their
hydraulic performance. Flow computations performed as
part of this study indicate that with the lake level at
the dam crest elevation, the drop inlet spillway can pass
approximately 308 cfs and the twin 48-inch pipes can pass
approximately 478 cfs. When the gates are fully opened
and flow can pass through the 12-inch diameter control
pipes, an additional 30 cfs can be passed. (Refer to
computations in Appendix C.)

The vegetated earth emergency spillway was
originally designed to safely discharge 1340 cfs. (Refer
to égﬁlication for a Permit for the Reconstruction of a
Dam . No, 8=8- - Appendix E. ur computations
indicate that this is a reasonable value for "canals with
rough beds and weeds on sides". However, this value can
change drastically with changes in the roughness of the
channel and for a "very weedy natural stream" can drop as
low as 212 cfs. If the present condition of the spillway
is considered (heavily overgrown with trees and brush and
a large boulder on the downstream slope) and the U.S. Soil
Conservation Service's method for evaluating mean roughness
coefficient for a channel is used (BUREC, Desi of Small
Dams, p. 577), the capacity of the emergency spiIIway is
computed to be approximately 200 cfs. If this is the case,
the dam can pass only about 27 percent of the PMF., (Refer
to Appendix C.)

b. Eggg:ience Data

No formal data or measurements are available.
c. Visual Observations

The drop channel spillway appeared to be
functioning satisfactorily on the day of the inspecticn,
although we could not tell how it would perform under che
design heads since there was less than % inch of flow
going over the weir during the inspection. The twin 24-
inch diameter sluice gates were not opened on the day of
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the inspection so no statement can be made about their
operation. The water level in the gate box was observed
to be at the lake elevation; this would suggest that the
12-inch diameter drain pipes are functioning properly.

5.2 Evaluation of Hydrologic Features

a. D.sigg Data

The files contain computations in which the
50 year peak rate of runoff was computed as 1340 cfs. The
Modified Cooke Method was used in determining this peak

rate of runoff. (Refer to Application for a Permit for
the Reconstruction of a Dam § T. NO. B8-8-67, Appendix E.)
No E§EroIogIc data or gaging station records in the local
basin could be found to verify these computations. Accord-
1nq to the Recommended Guidelines for Safety Ins tion of
Department of the Army, OCE, the recommsnﬂgﬁ Spillway
ﬁ=sign Flood (SDF) for the subject dam is the 100-year to
one half the Probable Maximum Flood (PMF) since the dam is

classified as "small" and poses a "significant" hazard.
For this study the SDF will be taken as one half the PMF.

b. E;ggrionce Data
Information on the PMF for the Lower Lake

‘ Nimham Dam and watershed was initially eftrapolated from

data for the nearhy Fishkill Creek Basin contained in
Hydrologic Flood Routing Model for Lower Hudson River
l*%!i This document was prepared for the New York Dis-
trict of the U.S. Army Corps of Engineers (USACE) by
Water Resources Engineers, Inc., Springfield, Virginia.
In this study, the rainfall-runoff mathematical model
HEC-1 was used to reconstitute the major historical floods
and to simulate the Standard Project Flood (SPF). In ad-
dition to the SPF simulation, the rainfall pattern for
Tropical Storm Agnes was transposed and centered over
Poughkeepsie, N.Y. and the discharges resulting from this
rainfall were determined by an application of the cali-
brated model. In a telephone conversation with Mr,
Thomas Smyth, USACE New York District, we were informed
that for Phase I hydrologic analyses, the PMF could be
considered as twice the SPF,

Since no data were available in this study
for the Lake Nimham area, data pertaining to the nearby
Fishkill Creek Basin (Subarea 1) were extrapolated and
applied to the Lower Lake Nimham Dam. In these computa-
tions, the drainage areas of both Upper and Lower Lake
Nimham were considered.




An HEC-1 computer program was performed using
Hydrometeorological Report No. 33 (April 1956), with the
site being in Zone 1. A 10 square mile area was consid-
ered for computing the percentage of the probable maximum
precipitation. A loss rate of 0.l inches per hour was
used. The Snyder's Unit Hydrograph Coefficient was used.
All of the above was in accordance with the suggestions
of the USACE. Storms were then routed through the lake,
in increments, from 10% to 100% of the PMF, The input
computations (7 sheets) and the computer printout, are
contained in Appendix C.

c. Visual Observations

Visual observation of the slopes and vegeta-
tive covering of the Lake Nimham area indicate that condi-
tions there are similar to those described in the USACE
document for the Fishkill Creek Basin. There was no one
available for interview regarding peak runoffs observed
in the past.

d. Overtopping Potential

The computations in Appendix C (computer
printout) indicate that the subject dam will be overtopped
by the Spillway Design Flood (SDF). The potential for over-
topping is very much a function of the amount of vegetative

on the emergency spillway. With the emergency spill-~-
way in its present condition, the dam can only pass about
54% of the SDF; once the thick vegetative cover is cleared
from the emergency spillway, computations indicate that 96%
of the SDF can be passed without overtopping the dam. How-
ever, these computations considered that the two gates for
the 12-inch diameter control pipes were fully opened during
the flood routing, and that the drop inlet spillway was
under four feet of head during the entire flood routing;
since this would not be the case during an actual storm,
the actual percentages of the SDF that can be passed with-
out overtopping the dam are less than the values presented
above.

e. Hazard Potential

Based on the results of our visual inspection
of downstream areas, the hazard potential at this time is
considered "significant” for the Lower Lake Nimham Dam.
(Refer to Section 1.2d.) However, since this is a develop-
ing area, the hazard potential could shortly become "high".




N AN Sy RO IS DY

R e ]
i
i

Ny
[-gu—-

-

£. Sgillwax Adgguacx

The results of the hydrological analysis indi-

cate that the spillway capacity is inadequate with respect
to passing the SDF; the topping of an earth dam often re-
sults in the rapic washout of a dam section. However, the
spillways are not considered to be seriously inadequate
today because there is not now a high hazard to loss of
life from large flows downstream. If new construction
generates a reclassification to "high” hazard, the spill-~
ways would be considered seriously inadequate as it would
then satisfy all of the following conditions set forth in
DAEN~CWE-HY Engineer Technical Letter No. 1110-2-234 dated
10 May 1978:

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

2. Dam failure resulting from overtopping
would significantly increase the hazard to loss of life
downstream from the dam from that which would exist just
before overtopping failure.

3. The spillway is not capable of passing
one-half of the Probable Maximum Flood without overtopping
the dam and potentially causing failure.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of ssggctural Stability
a. Visual Observation

Visual observation of the earth embankment
and reinforced concrete outlet structure did not disclose
any signs of structural instabilities. The vertical and
horizontal alignments appeared to have been maintained,
and no evidence of cracks could be found in the embankment.
As indicated previously, one of the 48-inch outlet pipes
was cracked longitudinally along its crown; that crack is
not considered serious at this time, although it should
be inspected periodically to note if it is widening.

At the time of the inspection, the crack was about % inch
wide. Some sagging of the two 48-inch outlet pipes was
also noted. This too, although not considered serious at
this time, should be kept under observation.

b. Design and Construction Data

Other than for the structural design of the
drop inlet walls, no other design or construction data
relating to stability were available for review. Since
very little information was available regarding the em-
bankment materials, stability or seepage analyses could
not be performed as part of this study.

So oEsgating Records
None available.

d. Post Construction Changes

There do not seem to have been any man-made
changes to the earth embankment or to the inlet and outlet
structures since the last reconstruction and repair of the
subject dam in 1967. However, due to lack of maintenance,
the dam and its emergency spillway have become heavily
overgrown with brush and small trees. This growth is det-
rimental to the performance of the dam and the spillway
and should be removed as soon as possible.

c. Seismic Stability

Lower Lake Nimham Dam is nominally located
in Seismic Zone 1 according to the Algermissen Seismic




Risk Map. Although earthquakes that cause minor damage
can be expected to occur in this Zone, the design and
construction practices conventionally used for small
earth dams are considered to be adequate in areas of

low seismicity, and the safety factors used for static
conditions should preclude major damage for all but the
most catastrophic earthquakes. However, no computations
were performed to verify this assessment for the subject

S ———— N,




SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety

Visual inspection of the system and a review
of the available engineering data indicate that the dam
embankment and drop inlet spillway structure are in gen-
erally good condition, and functioning satisfactorily at
this time. The emergency spillway, however, is heavily
overgrown with brush and small trees and is not expected
to perform to design criteria in the event of flood. Our
approximate hydrologic/hydraulic calculations indicate
that the discharge capacities of the drop inlet spillway
and the emergency earthen spillway cannot now pass the
SDF, Therefore, based on the OCE screening criteria, the
discharge capacity of the Lower Lake Nimham Dam is inade-
quate and there is a danger of overtopping. Since there
is not now a high hazard to loss of life from large flows
downstream of the dam, the discharge capacity should not
be classified as "seriously inadequate" even though the
spillways could not pass the Spillway Design Flood (SDF)
at this time. However, there is a possibility that the
hazard classification may become "high" in the future.
Therefore, it is strongly recommended that the heavy
growth of brush and small trees on the emergency spillway
be cleared as soon as possible and that the spillway be
maintained in that condition in the future. Even if this
is done, the discharge capacity of the dam will still be
less than the SDF, so there will still be some danger of
overtopping.

b. Adequacy of Information

The information available to us is not ade-
quate for a detailed analysis of the stability of the
structure or its operation under other than normal condi-
tions. The information is sufficient, in conjunction with
the results of the visual inspection, to make a reasonable
assessment of the system's present condition and antici-
pated performance under SDF flows.

¢c. Urgency

Inasmuch as continued failure to clear the
vegetation on the earthen embankment and emergency spill-
way will lead to conditions that may result in the over-
topping of the dam, and in view of the fact that the area

hﬁ-iuiﬁn-h-uh-n--u-n----------l-nnwnﬁiﬁﬁaiﬁﬁiiﬁﬁii&e"




is developing residentially, there is some urgency in per-
forming the remedial work recommended below. The clearing
of the brush can readily be accomplished this calendar
year, and a specific set of operational and maintenance
procedures can be developed within one year's time.

d. Necessity for Further Investigations

In view of the inadequacy of the spillways
to pass the computed SDF without overtopping the dam, and
in view of the fact that overtopping in the case of earth-
£i1l dams is often disastrous, the actual capacity of the
spillway should be determined using more precise and so-
phisticated methods and procedures. This further investi-
gation should be performed as soon as possible. Following
this study, the need for and type of mitigating measures
should be determined. Until such a study is completed,
around-the-clock surveillance of the structure should be
provided during periods of heavy precipitation.

There is no necessity for other investigations;
however, special attention should be paid to the following
items during the next scheduled inspection by NYSDEC.

1) The longitudinal crack in the crown of the
left 48-inch outlet pipe should be checked to see that it
has not opened wider or increased in length.

2) The sag in each of the 48-inch outlet pipes
should be inspected to see that it is not getting worse.

7.2 Recommendations and Remedial Measures

a. Alt.:ationséangairs

1) The heavy brush on the embankment and emer-
gency spillway must be cut or removed, and bare areas
seeded with grass as needed. This trimmed condition of
embankment and emergency spillway vegetation should be
maintained in the future.

2) The large trees on the embankment should be
investigated to determine whether they are shallow rooted
or deep rooted. If shallow rooted, they should be cut
down; if deep rooted, they should remain.

b. ggg:ations and Maintenance Procedures

1) The gate control wheel (or wrench) should be
located as soon as possible and the gates operated to the
satisfaction of NYSDEC personnel.




2) A program of periodic maintenance of the dam
and its inlet and ocutlet structures should be established
and followed within one year's time.

3) Steps should be taken to formulate and imple-
ment a specific emergency operation and warning system for
the dam. The plan should be written up and kept on file
in the Town of Kent Municipal Building which houses both
the police department and town engineering offices. Part
of the procedure should include delegation of responsibil-
ity to qualified individuals for monitoring flows during
periods of heavy precipitation, and checking on the appar-
ent physical condition of the dam, its abutments and
foundations during periods of heavy flow.

4) Large pieces of debris, such as felled trees,
immediately downstream of the outlet apron, should be re-
moved now and periodically in the future in order to lessen
the possibility of someone's sustaining injury by falling

from them.
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SCALE: 1"=2000'

MAP SOURCE: BASE MAP WAS ADAPTED FROM U.S. GEOLOGICAL SURVEY MAP,
LAKE CARMEL. N.Y. QUADRANGLE, 7.5 MINUTE SERIES 1960.
(BASE MAP MAY NOT REFLECT RECENT CARTOGRAPHIC CHANGES)

PLATE [ SITE LOCATION MAP
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SCALE:1"=1100"'+

MAP SOURCE: BASE MAP WAS ADAPTED FROM A MAP PREPARED AT THE DIREC-
TION OF THE KENT TOWN BOARD, BY STEPHEN A. ESTRIN,

DATED MARCH 24, 1973, ENTITLED "TOWN OF KENT, NEW YORK."

(BASE MAP MAY NOT REFLECT RECENT CARTOGRAPHIC CHANGES).

PLATE IV UPDATED LOCATION MAP
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APPENDIX A
CHECKLIST - ENGINEERING DATA
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CHECKLIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

NAME OF DAM:Lower Lake Nimham NDS ID NO.: NY137
RATED CAPACITY (ACRE-FEET) 200 NYS DEC ID NO.: 231-3519A

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY):_ 725

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) :727
ELEVATION MAXIMUM DESIGN POOL:_729

ELEVATION TOP DAM: 729

CREST: (Emergency Spillway)

a. Elevation 727
b. Type V ted £

c. Wid 37 Feet (Bottom); S50 Feet (Top)
d. LengtR38 Fee!

e. Locatidn Spl over Near lofl abutment.

f. Number and Type of Gates_Nope
OUTLET WORKS:

2- TvPe yop inlet ovsiflow snlalvay/2-48 lngh diageior pipe:

b. Location Near center of dam

¢c. Entrance inverts 7g§ ‘Eg;:l H lelﬁ ’Bg Eingl

d. Exit inverts 7;%,5 ‘%F nfg)
. Emergency draindown facilitiesg_l2 inch diameter drains

connected to overflow spillway via 2-24 inch gates.
HYDROMETEOROLOGICAL GAGES:

var

a. Type None
b. Location

¢. Records Nope

MAXIMUM NON-DAMAGING DISCHARGE: ypkpown
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APPENDIX B
CHECKLIST ~ VISUAL INSPECTION
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