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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02154

REPLY TO
ATTENTION OF
NEDED

MAR &1 9303

" Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol
- Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the American Felt Dam Phase I Inspection Report, ﬁ

which was prepared under the National Program for Inspection of ’

) Non-Federal Dams. This report is presented for your use and is based )

‘,‘;-E upon a visual inspection, a review of the past performance and a brief
:f\ hydrological study of the dam. A brief assessment is included at the

beginning of the report. I have approved the report and support the

t .
Al bl

TR

findings and recommendations described in Section 7 and ask that you

keep me Informed of the actions taken to implement them. This follow-up .._i

action is a vitally important part of this program. 4

. . :'
o A copy of this report has been forwarded to the Department of Environ- -j:é

" mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner, '1

_E: Fairfield Associates, Inc., Greenwich, Connecticut. ]
.
Copies of this report will be made available to the public, upon ]

o request, by this office under the Freedom of Information Act. In the "
-\j case of this report the release date will be thirty days from the date S
bt of this letter. '
-_,:’ I wish to take this opportunity to thank you and the Department of t;.
.‘i Environmental Protection for your cooperation in carrying out this -:j,
program. .

-1
é Sincerely, i

- Incl M’gémé

As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTICN PROGRAM

PHASE I - INSPECTION REPORT

ldentification No.: CT 00043

Name of Dam: American Felt Dam
Town: Greenwich

County and State: Fairfield, Connecticut
Stream: Byram River

Date of inspection: November 12, 1979

BRIEF ASSESSMENT

This dam is a concrete rubble and masonry construction with earth embankments on each
side. The dam is zpproximately 208 feet long, 37 feet high and has a top width of 13 feet.
it was constructed about 1867 and presently serves only an aesthetic function.

Based on the visual inspection and past operational performance, the dam is judged to be in
FAIR condition. Seepage was noted on the downstream face. Both faces are vegetated and
in need of repointing, and a few stones are missing from the dam at the ends of the spill-
way.

This dam is classified as SMALL in size and a HIGH hazard potential structure in accordance
with recommended guidelines established by the Corps of Engineers.

The test flood for this dam is 1/2 the Probable Maximum Flood (PMF). The test flood has an
outflow discharge equal to 13000 cfs and will overtop the dam by 7.4 feet in a stiliwater
condition. The maximum outflow capacity of the spillway under stillwater conditions is
1335 cfs which is 10 percent of the test fiood.

It is recommended that the following items be studied further: The leakage of the 60 inch
outlet pipe sluice gate; seepage on the downstream face; the toe; the upstream face; and
the spillway capacity.
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Recommendations and remedial measures that should be implemerited by the Owner witnin .4\*
one year period after receipt of this Phase | inspection Report, are further described in Sec- -
tion 7. -3
.
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Thie Phase I Inspection Report on American Felt Dam

has been revieved by the undersigned Reviev Board members.
opinion, the reported findings, conclusions, and recommendations are
nspection of

Dams, and with good engineering judgment and practice, and is heredy

. ' consistent with the Recommended Guidelines f afet

submitted for approval.
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CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

A

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Divigion

[ :
R ARAMAST MAHTESIAN, CHAIRMAN

: Foundation & Materials Branch
Engineering Division

v : ' APPROVAL RECOMMENDED:

A - %zn.nm' ; 7

2 . : " . Chief, Engineering Diviefon
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines for
Safety Inspection of Dams, for Phase | Investigations. Copies of thase guidelines may
be obtained from tha Office of Chief of Engineers, Washington, D.C. 20314. The pur-
pose of a Phase | Invastigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general condition of the dam
is based upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a Phase | Investigation.
Howevaer, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reparted condition of the dam is
based on observations of field conditions at the time of inspection along with data
available to the inspection team. In cases where the reservoir was lowared or drained
prior to inspection, such action, while improving the stability and safety of the dam,
removes the normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating environment of
the structure.

It is important to ncte that the condition of a dam depends on numerous and cons-
tantly changing internal and external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only through continued care and
inspection can there by any chance that unsafe conditions be detected.

Phase | inspections are not intendad 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 reasona-
bly possible storm runoff), or fractions thereof. Because of the magnitude and rarity of
such a storm event, a finding that a spillway will not pass the test flood should not be
interpreted as necessarily posing a highly inadequate condition. The test flood pro-
vides a measure of relative need for more detailed hydrologic and hydraulic stu:iss,
considering the size of the dam, its general condition and downstream damage pc :an-
tial.

The Phase | Investigation does not include an assessment of the need for farcas,
gates, no-trespassing signs, repairs to existing fences and railings and other items
which may be needed to minimize trespass and provide greater security for the facility
and safety to the public. An evaluation of the project for compliance with OSHA rules
snd regulations is also excluded.
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NATIONAL DAM INSPECTION PRCGRAM

PHASE | - INSPEC 'ON REPORT

NAME OF DAM: AMERICAN FELT DAM 3
) .
: SECTION 1

PROJECT INFORMATION

s

:; 1.1 General
| a. Authority: Public Law 92-367, August 8, 1272, authorized the Secretary of
. the Army through the Corps of Engineers to initiate a national program of dam
! inspection throughout the United States. The New England Division of the
’ Corps of Engineers has been assigned the responsibility of supervising the in-
;:: 1 spection of dams within the New England Region. James P. Purcell Associates,
: Inc. has been retained by the New England Division to inspect and report on
: selected dams in the State of Connecticut. Authorization and notice to proceed
ﬂ was issued to James P. Purcell Associates, Inc., under a letter from William E.
Hodgson, Jr., Colonel, Corps of Engineers. Contract No. DACW33-80-C-0G02
o has been assigned by the Corps of Engineers for this work.
,.
: b. Purpose of Inspection
n
AN 1. Perform technical inspection and evaluation of non-Federal dams to iden-
tify conditions which threaten the public safety and thus permit correc-
- tion in a timely manner by non-Federal interests.
o 2. Encourage and prepare the States to initiate quickly, effective dam safety
::3 ‘ programs for non-Federal dams.
. 3 3. To update, verify and complete the National Inventory of Dams.
o
- iz 1.2  Description of Project:
K a. Lecation
-~ ' The American Felt Dam is located in Fairfield County, Connecticut, in the
Village of Glenville near the Connecticut, New York state line. (See Plate No.
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1). The dam impounds water from the Byram River and is located approx-
imately 4 miles upstream from Long Island Sound and 3000 feet upstream of
the Pamberwick Dam. The impoundment is situated in a north/south direction
with the dam located at the southern end. The latitude is 41° -02°-18"" and the
longitude is 73°-40°-00"".

Description of Dam and Appurtenances

The American Felt Dam, built about 18€7, is constructed of cement rubble
masonry with a sloped (1H:10V) downstream face and a stepped back face.
The spiliway section is arched in plan with a length of 49 ft. The top of the
dam has a 4 inch concrete cap. There are concrete paved overflow channels
below the east and west portion o7 the dam to protect buildings iccated im-
mediately downstream of the dam from flcod waters overtopping the dam.
Cement rubble and stone masonry retaining walls extend from the
downstream face, perpendicular to the darn, defining the stream channel to a
distance of 800 ft. downstream.

An earth dike extends from the end of the west crest upstream, parallel to the
river.

One inlet, consisting of a wooden rectangular slidegate, controls the discharge
into a 60 inch pipe through the dam, which- at one time supplied water to the
dowr:‘ream factory building. The outlet is now permanently sealed within the
buil¢! - but may be drained via a 6 inch tap. The bottom of the slide gate is lo-
cat« ‘. feet below the spiliway level on the east side of the dam. The
man. - y operated gate lift mechanism is located on the top of the dam on the
east u.de.

Another inlet to a 12 inch diameter pipe through the dam, is located approx-
imately 12 feet upstream and on the east side of the dam. The in'et pipe is ap-
proximately 12 feet below the water surface and is controlled by a manually
operated valve in a pit just below the east overflow channel. The pipe extends
to the downstream factory building where it terminates in a blind flange, which
consists of & rernovable bolted plate covering the end of the pipe.

Two other low level outlets indicated on the record drawings are no longer
operational.

Size Classification
The dam is classified as a SMALL structure as per the criteria set forth in the

Recommended Guidelines for the Safety Inspection of Dams by the Corps of
Engineers. The impoundment storagz at the dam's crest is 49 acre-feet (range
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f_‘_. ' equals 50 to 1000 acre-feet) and the maximum height of the dam is 37 feet
- ) {within the range 25 to 40 feet). The size classification is based on both the
| . ‘ height and storage criteria.

~

o l d. Hazard Classification

AT T

N The dam is classified as a HIGH hazard potential structure as per the criteria set
. ' forth in the Recommended Guidelines for the Safety Inspection of Dams by the
) , R Corps of Engineers. Residential homes and an industrial plant are located on
! the banks of the downstream channel, where failure discharge can cause the
':; L loss of more than a few lives and can cause excessive damage, due to high
= ,;’: : velocity impact from debris and flooding. The estimated water depth due to
i ‘ the possible dam failure may range from 15.5 feet at the dam to 6.2 feet
~ e above normal at the Pemberwick Dam.

l’".‘l '

The failure of the American Felt Dam may have a potential hazardous effect on
the downstream Pemberwick Dam.

! : e. Ownership

NI
s
S o ; The American Felt Dam is presently owned by Fairfield Associates, Inc., 100
X f Putnam Green, Greenwich, Connecticut, 06830. The property was acquired in
{ . : 1979 from the GAF Cooperation, Wayne, New Jersey as a development in-
O vestment. Subsequent to the development of the property, the owners will be ]
oL a condominium association. :
A f. Operator :
- %
o | The operator and caretaker for the American Felt Dam is: 1
o "
o Mr. John Koslowski, Maintenance Supt. '
SO Fairfield Associates, Inc.
! 6 Glenville Street
o Greenwich, CT 06830
j}\- Telephone: 531-1822 (mill) )
A 531-9093 (home) ;
o
e o ! g. Purpose of Dam
2 |
.- M - '
- The American Felt Dam impounds water from the Byram River. In the past, the
',f: ‘- dam supplied water power to the adjacent downstream mill. However, its pre-
AR ; sent purpose is only aesthetic.
@ -
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, o l h. Design and Construction History
-‘\J |
, . ' i The American Felt Dam was constructed after the Civil War in 1867 to furnish
-.- - water power to the adjacent mill buildings. In about 1955, walls were buiit on
T ! the top of the dam and the overflow channels below the dam were constructed
:}1 A (the existing east channel was improved). The earth dike extending the
:;:: A western top of the dam upstream was built in 1973.
= i.  Normal Operating Procedures
~ i The dam, as it is presently used, requires no attention for normal operating
\ i procedures.
a | 1.3  Pertinent Data
-\.. - 1
::::_j - ; a. Drainage Area
-\ 0
L
-~ ﬂ ; The American Felt Dam is located in Fairfield County, Connecticut. The
4 i drainage basin lies approximately 1.0 miies north of the Village of Pember-
5.': ~ l wick. The basin is generally rectangular in shape having a length of 11.2 miles
.:"J :f: i and an average width of 2.2 miles. The total drainage area to the dam is 25.4
:-?_. 5 square miles. (See drainage basin map in Appendix D.) The topography is
WOE. f generally rolling to moderate terrain, with elevations ranging from a high of
{ ' f 740.0 to 100.0 at the spillway crest. Stream and basin slopes are flat to
o ‘ moderate having average grades of 0.9 percent to 1.2 percent, respectively.
]:'_- iy The normal pond surface area is 2.6 acres which is approximately 0.02 per-
T cent of the watershed.
o [ 2 All elevations in this report are based on the National Geodetic Vertical Datum
R (NGVD). Elevations are based on a spillway crest elevation of 100.00 esti-
o mated from available mapping.
3w
Al
- b. Discharge at Dam Site: Discharge records are limited to estimated flows for
o . the 1938 and 1955 storms (Refer to Section 5.3 - Experience Data). Listed
SRR below are calculated discharge values for the spillway and the 12 inch outlet.
o The 60 inch outlet can be drained only by a 6 inch tap with an approximate dis-
N - charge of 4 cfs at a pool elevation of 104.7 (top of dam).
NG| . . . ,
1. Outlet Works: A 12 inch pipe with an intake approximately at elevation
.:;_.. “ 88.0 and a discharge capacity of 13 cfs at elevation 100.0.
hAT
» . . .
-_::,’ 2. Maximum known flood at dam site: Estimated by an unknown source to
YIS have been 3000 cfs in October, 1955.
o i |
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; 3. Spillway capacity at top of dam: 1335 cfs at elevation 104.7.

. 4. Spillway capacity at test flood: 5570 cfs at elevation 112.1.
PR
}-‘ 5. Gated outlet capacity at normal poo! elevation 13 cfs at elevation 100.0. ]
TG 3
| '\' o {
tﬂ o 6. Gated outlet capacity at test flood elevation 19 cfs at elevation 112.1.
B . E 7. Gated outlet capacity at top of dam elevation 15 cfs at elevation 104.7.
':: . ' 8 Total project discharge at top of dam 1350 cfs at elevation 104.7. )
1RSEAN
S O ;
. 9. Total project discharge at test flood elevation 5590 cfs at elevation
ol 121,
I 1
e
. c. Elevation(Feet Above NGVD) {
y . 1. Streamed at toe of dam 67.7
*4
PN 2. Bottom of cutoff Unknown
.
X {
:: 3. Maximum tailwater Unknown 1
4 o b
‘ - . 4. Recreation pool N/A
Y
N 6. Full flocd control pool N/A
)
B . 6. Spillway crest 100.0
e o7 . .
W 7. Design surcharge (Original
K Design) Unknown
4 ‘g :S.
-~ 8. Top of dam 104.7
. = .
AR 9. Test flood level 1121
VS
ot o d. Reservoir(Length in feet)
A N
y 3 3 .
- ‘ 1. Normal pool 400
-“ > 2. Flood control pool N/A
:;d H ‘ 3. Spillway crest pool 400
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S 4. Top of dam 400 :

1

‘ ' 5. Test flood pool 600 N
2 :

» 2 e. Storage(acre-feet) N
o 3
: 1. Normal pool 36 3

N - j

N 2. Flood control pool N/A .

.‘ < 3. Spillway crest pool 36

3 4. Top of dam 49

.." '.:‘ i

N 5. Test flood pool 72

Al

Reservoir Surface({acres)

g
-ty

<
::: . 1. Normal pool 2.6
D
o 2. Flond control pool N/A
{ . ' 3. Spillway crest 26
Sy 4. Test flood pool 35
o N
) 5. Top of dam 2.8
| 8
RUREN g Dam
Y 1. Type Cement rubble masonry
AR
e 2. Length 208 feet
oS - 3. Height 37 feet
R 4. Top Width 13 ft. at spillway
S 5. Side slopes Upstream: Vertical
‘ o above spillway
o Downstream: 1H:10V
T IRE) 6. Zoning Unknown
.
4 6
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7. Impervious core
8. Cutoff

9. Grout curtain
Dike

Diversion and Regulating Tunnel

Spillway

1. Type

2. Length of weir
3. Crest elevation
4. Gates

5. U/S Channel
6. D/S Channel

Regulating Outlets

Unknown
Unknown
Unknown

An earth embankment
with a concrete wall on
the downstream face
continues the western
top of the dam upstream.

N/A

Overflow, broad crested,
uncontrolled weir.

49 feet

100.0

None

Natural Bed

Cement rubble and stone
masonry retaining walls

to a distance of 800 ft.
downstream.

Refer to Paragraph 1.2b - “Description of Dam and Appurtenances” for
description of Outlet Works.

1.

N
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Inverts and Size:

Description:

Control Mechanisms:

86.0 - 60 in. pipe
88.0 - 12 in. pipe

Cast Iron Pipes

Sluice gate for
60 inch pipe.

Gate valve for
12 inch pipe.
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2.1

2.2
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SECTION 2

ENGINEERING DATA

Design

There are limited available records presenting design information for the construc-
tion of the American Felt Dam. A 1917 plan of the iniet for the 60 inch pipe outlet
has been included in Appendix B of this report. Plans made during previous inspec-
tions, one in 1938 and one in 1956, are also included in Appendix B of this report.

Construction

There are no available records of the construction of this dam. Walls on the crest
and the overflow channels were constructed about 1855, and it is assumed that the
1956 drawing illustrates the ‘‘as built”’ condition.

Operation

No formal records of operation are kept for this facility. The only data which is
recorded is the daily water temperature via a permanent thermocouple. The dam is
inspected weekly by personnel from Greenwich Associates, Inc., developers of the
surrounding property inclusive of the American Felt Dam. The dam has only an
aesthetic use at this time.

Evaluation

a. Availability: The information noted above for this facility is available in the
file of the Department of Environmental Protection, VVater and Related
Resources Unit, Dam Safety Engineers, State Office Building, Hartford, Con-
necticut, and Greenwich Associates, Inc., Greenwich, Connecticut.

b. Adequacy: The lack of indzpth engineering did not allow a definitive review.
Therefore, the adequacy of this dam could not be acsessad from the stand-
point of reviewing design and construction data, but is based primarily on the
visual inspection, the dam'’s past performance, and sound engineering judg-
ment.

c. Validity: The validity of the limited information available must be verified.
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SECTION 3
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f VISUAL INSPECTION

R 3.1 Findings

General: The visual inspection of the American Felt Dam was conducted on
November 12, 1979 and a copy of the visual inspection check list is contained
in Appendix A of this report.

L.L-.‘;:..'. o

The following precedure was used:

L/
aa s ek

1. Inspection of the upstream reach of the river which was impounded by
the dam.

LI L
[ P
P A AN ]

2. Visual inspection of the face and top of the dam and spillway for cracks,
loose stones, leakage, etc.

;

3. Inspection of the outlet works and other appurtenances as to their exis-
tence, location, and operability.

4. Review of procedures that could be utilized in the event of an emergency
situation.

5. A check of the downstream area for seepage, piping, boils or other in-
dications of abnormal conditions. The downstream hazard potential in
the event of dam failure was investigated.

6. Photographs of the general area of the dam and of specific items of note

were taken and are included in Appendix C of this report. jj:

o
d

Before the inspection, the available existing data and aerial photographs !
were studied and reviewed. "
Dam
1. Crest: The top of the dam is constructed of stone masonry with a 4 inch [ ]

concrete cap (Photo C-2). There was no evidence of sottiement or
misalignment. There are low stone walls on the ends of the top of the
dam, which were constructed about 1955 to increase the flood capacity
of the dam (Photo C-6). The top is generally in good condition with some
minor cracking of the concrete cap noted.
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R 2. Upstream Slope: The upstream face of the dam is stone masonry with a
. vertical face above the water ievel, which, at the time of inspection, was

l ' : approximately 46 inches below the east top elevation. Grass and shrubs
:f . were growing in the joints between some of the stones.

- \ 3. Downstream Slope: The downstream face is also stone masonry with a
. nearly vertical face. See Appendix B for a typical section through the

- dam. Grass, shrubs, and small trees were growing between some of the

<o stones. Minor leakage was noted through the abutments and through the
f masonry at several points and mortar is missing in several joints {Photo
.:',' " C-9). The dam appears to be founded on bedrock.

)
> _ proved in 1955. The channels consist of a masonry wall downstream of
RN the dam and a paved (concrete) invert (Photos C-7, 8). Grass and small
. - ] shrubs are growing from cracks in the concrete and between the stones.
Ca
by c. Dike: A dike continues upstream parallel to the river from the end of the
)4 o western top of the dam (Photo C-4). It is an earth fill structure with a concrete
o ‘ wall on the downstream face. It appears to be generally in good condition with
‘ ‘ u ' a good grass cover. However, several shrubs and small trees are growing on
e the embankment.

2
o d. Appurtenant Structures

., P,
o

' 1. Spillway: The spillway isra 49 foot long and 13 foot wide broad crested
“ ' . weir with a free drop of approximately 24 feet to the tailwater (Photo
S C-1). It is constructed of capstones and is flush with the downstream
_: - face of the dam. Water was fiowing over the spillway at the time of the
N ::T inspection. However, it was noted that several stones were missing from
- the walls at the ends of the spillway (Photos C-3, 4).

. 5 2. lLowLlevel Outlets: PRecord drawings indicate the presence of a low level
-2 outlet on the east side of the dam and a square opening was noted on the
:: v downstream face. However, there was no indication of how the outlet
- = was regulated. Representatives of the owner believe it to be inoperable
N and the present silt level on the upstream side of the dam indicate that
N o the intake is buried. An opening on the west side of the dam, as indicated
“ Y on record drawings, was covered by the construction of the overflow
. ' channel.

o ';*

¢ — | 3. 60 Inch Pipe Outlet: This outlet is regulated by a sluice gate located on

LY
8
3
SR
’
UJ
,

Overflow channels were constructed in about 1955 just downstream of
‘ the dam to channel water flowing over the dam during flood conditions
back to the river. The east channel existed prior to 1938 but was im-
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the east side ot the dam approximately 14 feet below the spillway level.

;‘: The sluice gate is controlled by a lift mechanism on the eastern top of the
i . dam and appears to be operational (Photo C-5). It was operated in 1968 -
Sl 1969 for cleaning and again in 1977, at which time it would not close

fully, resulting in leakage.

= j~;: ; The pipe extends through the dam to the former American Felt Company
) ' building downstream on the east bank of the river. A vent pipe connected
” ‘ to this outlet pipe is located just downstream of the dam and the water
- o level was noted as being approximately equal to the pond level.
R |
. = : The pipe is permanently sealed off within the building by a welded and
B L ! bolted cap over the end, but may be drained via a 6 inch line to a rec-
. tangular masonry channel extending from within the building to the river.
< ji."j . An apparent groundwater flow of approximately 5 gpm was noted into
\-_f e this channel.
‘ H , 4. 12Inch Pipe Outlet: A free access intake is located on the east embank-
I ment, approximately 12 feet upstream of the dam and 12 feet below the
\ . spillway level. The pipe extends through the dam and continues to the
. ,:’: former American Felt Company building on the east bank of the river
- downstream. It is regulated by a valve located in a covered pit on the
W I downstream slope of the dam just below the overflow channe! (Photo
{ ! C-10). The 12 inch line terminates in a removable blind flange (boited
_: plate over end) in the building and was last used in 1972 - 1973.
LI
:; ;- ' e. Reservoir Area: The impoundment created by the dam is a narrow flooded
N ; portion of the natural riverbed. There are fairly gentle slopes on the valley
. . o walls surrounding the reservoir. Bedrock appears to be at or near the surface.
AR No geologic features were detected that could be expected to adversely affect
::‘,’ the dam or its appurtenance structures.
e : i
" Trespassing on the dam is prohibited. However, the area is not fenced and is
- located near well-traveled roads. No evidence of trespassing was noted during
» }-: | this inspection.
f:-: ) f. Downstream Channel: The downstream channel is fairly straight and
> :.: uniform with stone walls on both sides for approximately 800 feet
it downstream (Photo C-11). A bridge is located across the channel 150 feet
N downstream from the dam (Photo C-12) and a small dam, approximately 7
;::f o feet high, is a short distance downstream beyond the bridge.
RO 3.2 Evaluation
‘
Q: Based on the visual inspection, the American Felt Dam appears to be in fair condi-
)
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tion overall, and there were no major areas of distress noted. Specific areas of con-
cern that were noted are:

The presence of leakage on the downstream face and vegetative growth on the
faces of the dam.

The missing stones at the edges of the spillway and missing grout between stones
on the faces.

The structural integrity cannot be evaluated due to the unknown conditions within
and betow the dam.
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4.5

SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

Operational Procedures

There are presently no operational procedures for the American Felt Dam. It has
only an aesthetic purpose at this time.

Maintenanca of the Dam

There is no regular maintenance schedule for this dam. The downstream channel is
contained by stone retaining walls and is relatively free of vegetation. Upstream of
the dam, the shore is in a natural state.

Maintenance of the Operating Facilities

Since they are no longer used for industrial purposes, maintenance of operating
facilities has been lax. The inlet gate for the 60 inch outlet was last operated in
1968-1969 for cleaning the flume. In 1977, the gate was exercised again but would
not close fully resulting in constant leakage through the wooden rectangular slide
gate.

Description of Any Warning System in Effect:

No formal emergency or contingency plan is in effect to reduce or minimize
downstream damage in emergency situations,

Evaluation
To insure the safety of the residents and industries immediately downstream, a

regular inspection and maintenance program should be developed and imple-
mented.

13
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5.1

6.2

6.3

SECTION 5

EVALUATION OF HYDRAULIC/HYDROLCGIC FEATURES

General

The American Felt Dam, built across the Byram River, creates an impoundment with
a total storage capacity of 36 ac-ft at the spillway elevation of 100.0. Each foot of
depth in the pond above the spillway crest can accommodate approximately 2.6 ac-
ft. The spiliway is a 49 foot long by 13 foot wide broad crested weir. Stream and
basin slopes are flat to moderate having average grades of 0.9 percent to 1.2 per-
cent respectively.

Design Data

Flood calculations were done by the State of Connecticut in November, 1955
and yielded a 100-year frequency flood of 3320 cfs for the American Felt Dam
site.

To supplement this date, U.S.G.S. Topographic Maps (Scale 1: = 2000’) were
utilized to develop hydrologic parameters such as drainage areas, reservoir
surface areas, basin length, time of concentration and other runoff charac-
teristics. Elevation - storage relationships for the reservoir were approximated.
Surcharge storage was computed using U.S.G.S. maps. Some of the pertinent
hydraulic design data was obtained and/or confirmed by actual field measure-
ments at the time of the visual field inspection.

Outflow values (routing procedures) and dam overtopping analysis were com-
puted in accordance with the guidelines developed by the Corps of Engineers.
Judgment was used in calculating final values outlined in this report, which are
quite approximate and should not be considered a substitute for actual
detailed analysis.

Experience Data

Historical data for recorded discharges at the dam site is limited to the following
approximations derived in 1955 from an unknown source:

July and September 1938 - 2200 cfs
October 1955 - 3000 cfs
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From the spillway capacity and dam overtopping analysis calculations, both of
these floods overtopped the dam by at least a foot, but were contained by the flood

' walls.

;:S 6.4 Test Flood Analysis

- Recommended guidelines for the Safety Inspection of Dams by the Corps of

- Engineers were used for the selection of the “Test Flood”. This dam is classified as
a HIGH hazard and a SMALL size structure. Guidelines indicate that 1/2 to 1 times

’ . the Probable Maximum Flood (PMF) be used as the test flood for these classifica-

- tions. A test flood equal to 1/2 PMF was chosen because the dam has a small

storage capacity. The watershed has a total area of 25.4 square miles. Snyder's lag
»:-Z{: - was calculated to be 7.00 hours and a Snyder peaking coefficient of 0.625 was

R used. The 200 square miles - 24 hour probable maximum precipitation (PMP) is 22
inches. The flood hydrograph package, HEC-1 computer program, deveioped by the
Corps of Engineers was utilized to develop the inflow hydrograph, route the flood
through the reservoir, and for the dam overtopping analysis. A test flood equal to
1/2 PMF was calculated to have an inflow of 13000 cfs. The outlet works were
assumed to be closed and the flood walls on the top of the dam were not con-
sidered in this analysis.

The spillway capacity is hydraulically inadequate to pass the test flood (1/2 PMF)
and overtopping of the dam and walls will occur. The maximum outflow capacity of
the spillway without overtopping the dam is 1335 cfs. This corresponds to 10 per-
cent of the test flood and a storage above the spillway level of 13 ac.-ft. The max-
imum outflow discharge value for the test flood is 13000 cfs corresponding to a
depth of flow over the top of the dam of 7.4 feet and a storage above the spillway
level of 36 ac.-ft. A spillway rating curve, outlet works rating curve, and a reservoir
surface area - capacity curve are included in Appendix D of this report.

At the spillway crest elevation of 100.0, the capacity of the 12 inch outlet structure
is 13 cfs. Since this is less than the normal flow of the Byram River, storage for im-
pending flood conditions cannot be provided if the pool level is high. Use of the 6
inch tap to the 60 inch pipe will not change this situation.

5.5 Dam Failure Analysis

This dam is classified as a HIGH hazard structure. Failure discharge can cause loss
of life and damage due to high velocities, impact from debris, and the flooding of 5
to 8 residential homes and industrial buildings of the former American Felt Com-
pany. Calculated dam failure discharge is 9479 cfs at a pool level equal to the top
of the dam. At this level, the pre-failure flow in the downstream channel will be
1335 cfs equal to the full spillway capacity and a corresponding depth of flow of 1
to 2 feet downstream. Failure will produce a water surface level approximately 15.5
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b : feet immediately downstream from the dam and approximately 10 feet at the facto-
:"..-.': ) ry buildings. The failure discharge will affect downstream areas for a distance of
pes 3000 feet from the dam. At this distance the water surface level will be approx-
PN = imately 6.2 feet above normal observations. Beyond 3000 feet, the effects of the
_":?f-:: . . failure discharge will be reduced as it enters the Pemberwick Dam Pond. Water sur-
,-;:::: face elevations due to the failure of the dam are listed in Apnendix D. Probable con-
-:3:2: ) sequences including the prime impact areas, are also listed in Appendix D.
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0 SECTION 6
AU
. EVALUATION OF STRUCTURAL STABILITY
f
‘h\'_- -
N
- 6.1 Visual Observation
The visual inspection revealed no signs of major physical distress in the structure.
- However, seepage is occurring through each abutment, and stones were missing
3 ~ from each wall at the ends of the spillway.
L
o
<o 6.2 Design and Construction
‘\ -
::., o There is insufficient design and construction data to permit a formal evaluation of
XN o stability. A previous inspection conducted by S. E. Minor and Co., Inc. in 1938 ex-
:}‘_: .. pressed concern for the stability of the structure. The above inspection report is
oA i contained in Appendix B of this report.
;.:-': |
SR 6.3 Post-Construction Changes
DN
O No post-construction design data pertinent to the embankment or foundation is
L l available.
j:*:' TS Recommended improvements based on the 1938 inspection appear to have been
o N - carried out. These include the construction of the overflow channels, building up of
b the downstream west face (accomplished by the overflow channel), and extension
" l: of the dike at the west end of the dam.
\'-':.; n
o Portions of the crests of the dam were raised in about 1955 by the addition of walls
.:::5‘ PN along the downstream edges of the crests.
PRI
. The earth dike continuing the west crest was buiit in 1973.
-:‘J ‘...\' |
::1 -~ 6.4  Seismic Stability
N
v e
vy o This dam is in Seismic Zone 1 and hence does not require evaluation for seismic |
= stability according to the Corps of Engineers Recommended Guidelines. |
vl |
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7.1

7.2

SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

Dam Assessment

a. Condition: Based on the visual inspection, past performance and hydraulic/
hydrologic evaluation, the American Felt Dam and appurtenances are judged to
be generally in FAIR condition. items of concern that should be addressed as a

result of this inspection are listed in Sections 7.2 and 7.3.

b. Adequacy of Information: The absence of existing engineering data did not
allow for definitive review. Therefore, the adequacy of the dam is based on

visual inspection, past performance history, and engineering judgment.

¢. Urgency: The recommendations and remedial measures described below
should be implemented by the owner within one year after receipt of this

Phase | inspection Report.

Recommendations

It is recommended that the owner engage a qualified registered engineer to carry

out the following actions:

7.3

A detailed hydrologic-hydraulic investigation to determine the need and
means of increasing the discharge capacity of the project.

Correction of the leakage occurring from the sluice gate for the 60 inch outlet
pipe. This is recommended because the entire 60 inch pipe is under pressure
creating a potential flooding hazard, should the pipe rupture.

The pond be lowered and the upstream face be visually inspected and the toe
checked for potential undermining.

Determine the feasibility of providing a low level outlet with a control on the
upstream side of the dam.

Remedial Measures

Operational and Maintenance Procedures

1. The vegetation should be removed from the joints and the joints re-
pointed on the faces and crest of the dam.

18
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6.

The missing stones should be replaced at the edges of the spillway.

The seepage on the downstream face should be monitored to note any
change from the existing conditions.

Develop a formal flood waming and surveillance plan, including round-
the-clock monitoring during heavy precipitation.

The shrubs and small trees should be removed from the dike.

Institute a program of annual periodic technical inspection.

7.4 Alternatives
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Remove the dam.
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INSPFCTION CHECK LIST

PARTY ORGANIZATION

PROJECT

American Felt Dam

DATE November 12, 1979

PARTY:

l. R. Johnston, JPPA

TIME 1:00 - 3:00

WEATHER Overcast

W.S. ELEV.

6. D. Knabel - Greenwich Assoc.

2. R. Lyon, JPFA

DN.S.

3. G. Salzman, CWDD

4.

5.

PROJECT FIATURE

1. Hydraulics

INSPFCTFD BY

R. Johnston

RFMARKS

2. Structural

R. Lyon

3. Geotechnical

G. Salzman

4,

5.

6.

7.

9.

10.
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INSPECTION CHECK LIST

PROJECT American Felt Dam

PROJECT FEATURE

DISCIPLINE

DATE 11-12-79

NAME

NAME

AREA EVALUATED

CONDITION

DAM EMBANKMINT

Crest Elevation

Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks

Pavement Condition

104.7

100.0

Movement or Settlement of Crest

Lateral Movement
Vertical Alignment

Horizontal Alignment

Condition at Abutment and at

Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes
Vegetation on Slopes

Sloughing .or Erosion of Slopes

or Abutments

Rock Slope Protection - Riprap

Failures

Unusual Movemrment or Crackina at

or near Toes

Unusual Embankment or Downstream

Seepage

Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

Goocd - 4 inch concrete

46" Below left crest

Minor cracking in concrete

Good - Minor spalling of concrete
None observed

None observed

Good

Good

Good
None observed

Not permitted
Grass, brush and trees (up to 20")
None observed

None observed
Toe not visible - underwater

Minor leakage through abutments
and various points through
masonry on downstream face of dam.

None observed
None observed

None observed

Continuous water temp. measurementsg
taken from right crest at spillway.
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INSPECTION CHECK LIST

PPOJECT Amorican Felt Dam

PPOJECT FFEATURE

DISCIPLINE

DATE 11-12-79

NAME

NAME

AREA EVALUATED

CONDITION

R |
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DIKE EMBANKMINT

Location

Crest

Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignrent

Condition at Abutment and at
Concrete Structures

Indications of Movement of
Structural Itemrs on Slopes

Trespassinag on Slopes
Vegetation on Slopes

Sloughina or Erosion of Slopes
or Abutments

Rock Slope Protection - Riprap
Failures

Unusual Movement or Crackina at
or near Toes

Unusual Fmbankment or Downstream
Seepaae

Piping or Boils
Foundation Drainage Features
Toe Drains

Instrumentation System

Extension of right dam embankment
extending upstream parallel to
flow.

Good - Grass and shrubs on crest
N/A

N/A

None observed

None observed

Good

Good

Good

N/A

Not permitted
Grass & shrubs on upstream face
None observed

N/A

None observed

None observed

None observed
None observed
None observed

None observed
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[ e INSPECTION CHECK LIST
; - PROJECT American Felt Dam DATE 11-12-79
PROJECT FEATURE NAME
| DISCIPLINE ' NAME
AREA EVALUATED CONDITION
- ._ OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE
- )4 a. Approach Channel Entire riverbed - under water
SRS Silt level approximately 3 ft.

below water level in places.

b. 60 inch pipe outlet Wood rectangular sluicegate

approximately 14 ft. below spill-
way level. Visible portion in good
condition and gear lift on top of

" dam is operable.
S €. 12 inch pipe outlet Free access pipe inlet approximatelly
C 12 ft. upstream of dam and 12 ft.

below spillway level. Not visible.
. Controlled by valve in a covered pit
l on the slope downstream of the dam.

d. Low Level Outlet Record drawings indicate a wood
intake upstream of the dam, not
S visible. Suspected to be below
present silt level and inoperable.
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INSPECTION CHECK LIST

PROJECT American Felt Dam

PROJECT FEATURE

DISCIPLINE

DATE 11-12-79

NAME

NAME

AREA EVALUATED

CONDITION

OUTLET WORKS - TRANSITION & CONDUI'

a. 60 inch pipe outlet

b. 12 inch pipe outlet

c. Low level outlet

60 inch pipe leads from the dam to
the former American Felt Company
Mill Building. A vertical vent
pipe just downstream of the dam
contains water at about the pond
level. 60 inch pipe is sealed in
the building but can be drained
via a 6 inch line.

12 inch pipe leads from the dam
to the former American Felt
Company Mill Building where it
terminates in a blind flange.

Record drawings indicates that the
conduit transitions from wood to
masonry and extends to the down-
stream face of the dam. Not
visjble.




INSPECTION CHECK LIST

PROJECT American Felt Dam DATE 11-12-79
PROJECT FEATURE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND

OUTLET CHANNEL

a. 60 inch pipe outlet

b. 12 inch pipe outlet

c. Low level outlet

60 inch pipe is sealed in building.
Slight flow maintained via the 6
inch line during high flow
conditions. A rectangular masonry
channel then continues through the
building basement and back to the
river. Seapage, apparently
groundwater, was occuring from
channel walls, approximately 5 gpm

Blind flange last opened in 1972
or 1973. Discharges back to the
river.

Square masonry opening in down-
stream face of dam.
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INSPECTION CHECK LIST

PROJECT American Felt Dam DATE 11-12-79
PROJECT FEATURE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGF CHANMFLS

a., Approach Channel Entire riverbed - under water
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls

General Condition of granite | Fair to Good. A few stones missing
from wall at sides of spillway

Rust or Staining N/A

Spalling None observed ;

Any Visible Reinforcing None observed EE

Any Seepage or Efflorescence Spillway flowing - None visible 'i

Drain Holes None observed 1}
c. Discharge Channel Entire river bed - Underwater :

General Condition Good

Loose Rock Overhanging Channel] None observed

Trees Overhanging Channel One
Flour of Channel Underwater - Apparently rock
Other Obstructions Bridge approximately 150 ft.

downstream of dam.

Small (7' high) dam a short
distance downstream bridge.
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APPENDIX B-1
b . _ ) DESIGN, CONSTRUCTION AND MAINTENANCE
by RECORDS AND LOCATION
B Mr. Victor J. Galgowski
L Dam Safety Engineer
N Water and Related Resources Unit
N Department of Environmental Protection
o State of Connecticut
] State Office Building
. Hartford, Connecticut 06115
B
L
?
1 d
A Greenwich Associates, Inc.
I 100 Putnam Green
- ?_j Greenwich, Connecticut 06830
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COPIES OF PAST INSPECTION REPORTS
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INTERDEPARTMENT MESSAGE

SYO 200 2/69 Use carbon if you really need a copy
o T e e AGERCY T e OATE ,
File Water and Related Resources September 11, 1972
‘EBt T orT o e “'AGENE?'-' T T -
rROM Victor F. Galcowski

‘SuBJECT ' o

YR TR R Tm O €, % T4 8 T e T T, e
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SAVE TIME: Handwritten messages are acceptable.

o T YELEPHONE
Water and Related Resources

_Supt. of Dam Maintenance

American Felt Company Dam, Greenwich 4 BY3.6

———p

The undersigned inspected this site on April 4, 1972,
maintained and appears to be in very good condition. There was three inches

of water flowing over the spillway so a close inspection of the face was
impossible.

The dam is well-

Supt. of Dam Maintenance

VFGsljg

SAVE TIME: If convenient, bandwrite reply to sender on this same sheet,
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> No. WATER RLSOURCES COIMISSION

o ‘ SUFEKVISION GF DANS s T

N I Inventoried. INVENTORY DATA R

::'. . By ) /. S ' L "/' 4 P4

» ~Date. NI Wil 5 5
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| -Né:ﬁe of Dan or Pond

o crwl  ApEL  nfey |
R I Code No. S
< ’ " - Nearest Street Location “7C.# Vice . P
. - . . ' B . . .
": Town ((C)"L’/VVIL ! (GL\//l-u.c.;
. - U.S.G.S. Quad. < POV VAN A L"
X -+ .. 7 Name of Stream Y1)t /5~ .
" - . - ) . : T .
72 IR Owner [1 QHF— L TS T
2 X o 130 | Load —_— -
] . Addrebs qu,ém « T o4y/o
vl 2 o (¥f78
[
R R — co~
." -". . . . .
. . . . c ~ e ga
0 IS Pond Used For DR Z5.- 0T
.-: ~ ) o ’ 2]
N ! B Dimensions of Pond: Width Length Area _:_LI’__
: e ' . Y ‘}/ /
2% Total Length of Dam _+x Jar* Lengtih of Spillway : 7
¥ B ._ "' Location of ‘Spillway ¢ 1t 557 7 N
> <4 * . , . ’ . o . 7. - .__
> . 2 < Sy é&/_. > l..)
[ § o . Height oi Pond Above Stream Bed L ({’7—" A A 5L )}
7 -~ : ' / /5 ‘,(; -‘r“‘é—“/‘w{‘{f" 0 ’lll/
- Height of Embankment Above Spillway )'/ —
-E: Type .of Spillway Construction H7eVe 7 tedf v Y /l-mi; v 7
oy ) —r— -
T LU Type of Dike Construction D7 en 7
% I Downstream Conditions
208 |
o _.:- : ' X 3 Y
JEE . . . - ’4/,\
: . Summary of File Data
A Pl ' ' )
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& STATE OF CONNECTICUT Code ER

3 BOARD FOR THE SUPERVISION OF DAMS Town FICEENWrin o,
R, Y DAM SURVEY DATA SHEET Sream Sy AN A vek T
f'_:j Owner Ame€ican Feuy Co. locul Name #c<) . aonzmews 0n S
Gienviie ARean " Date Built /ﬁ‘/
‘! 8 GoENVIiE, Comn. ry
o i
- Location Data ‘1*
s h Quadrangle Longitude Lotitude 7

Watershed M’-V(d(.l/& Covnyy, MY JRucran Cownyy, Comw Aoiwn Afpic Bloa # Convelse Surror

! Physical Characteristics
Dam Conceerr ROBOIE ¢ AnSoNALY CONITOCTION  wign FRRYN LAIORNEMIEN]S on
CIINFE S10F, TEE HECOMIPANVING  PUNN Wipd KLEVRFONS Jfo& DS yaRS.
A Spillway A/ASonARY Conwsrpucyronw - NVo#riAw ri3cumeds rwev IP'woe By ST wisH
OPENING BETWNETN AP HN DA P NS JEE rimnvg.

.- Dykes or Butresses Nnson 40 CoNSy Ry 0n JEE PFPlANS.
l\‘
< Foundation A/ ZPRCENTRY LOURFD ONCRETE Ow (€DOE Rock.

Steom Bed Lsrekam -~ Jicy £ craraver .'3’W”'/"<¢.~'~m - MNesyv LensE Kocx.
_ Pond Areo 2.6 9cees length “Joe £ Width 0 7o oo’

- History C@iemac Durmr ov€lmemed v A7) 138 awo /755, JEk A€poess onm S W Coanve

-t Commissionc® O PW. Geoccnwrew /f.”a, ) N

AN Downstream Conditions €. & W Danr s800y IJeo’ DoWNITRENNT waticw +3 Pou) 7/ M E WAoVE

- Lémeeewrce Feoor Flams. Aoooy < e nnes Jo roe wAreER. ARER OFiow bany amo
PALPTICOLROLY N THE Feoop PLAW 13 DENWISEY PoPucaycd WK PPN Y ROASS
cLOSSING  BYRAIrT FIWEC INCLvDING DS N2/ Ay NY . Spure (e,

j Condition of Structures ;’/;'YJ/('A‘ POPRERLANCE 15 WOND wWigH INDICATIONS OF SomE

; OPFN JOINTS L RCKING roeJAL 1N DOWNIJLERN? FRACE <& JPICLwWAY,

s d?ﬂ.f:p((ﬂd’tf K EPoe woeea WARS  JewnweES THIS YEEC S0 Jo v

._ INSPECTION.

;. Watershed Data .
.f:::‘. General Cover JPAcsELY Lomue Rred Average Slope 7.2 £/ miste Area 2.3 5¢. mrces.
N Spillway Capacity 4775/ ¥er32:/805¢ 7. Expected Flood Discharge san t:;"_aj‘ao; S 3320 coms.
Freeboord Required Effective Discharge Depth
Gotes or Valves and Sizes / GApe m@ovy Z2's2’ EfAective Capacity /4 <7 s.
Clossification ~ /ZimaeY Srevcreeé Use FRocess warea ff Fce Fishzine.

Recommended Construction or Alteration

.':',":f SePrewmy & ADIOINNG DOWNI ;RERM So8mmceES ITHoued 8
e ACRIED P By A PRESSUEE  rEOCESS. FolrNee  INIme crioN
. THeNnD BE AImDOE WHEN coNWVENIENT Jo DEWRrcl /ond Fo
N INTPECTrON OF CPIFEERSI FRCE ©F 3)RITUCE.

;:j' Inspection Dot Werne€ Doy - Ccows - Ci€aw

o Rood Location ond Nearest Junction CHUENVHCH OAD J FPEMBERWICH KOMD - (FieNVIECE” omn.

' Remorks /&€ AJJACHED 6 rok] wirw

0 PELERENCES  Jo PAS] INSPECTI0MS. Inspection Date Ocrweec 26, 7956
;E.: Made By Zean _<mex
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8. E. MINOR & CO., INc. C - 1- 1
CIVItLt ENGINEERS R
GREENWICH, CONN. %‘07‘* Vnm CaJuiet),
e
December 15, 1938 i

N\
Drainsge Commission (J \3 ?P {
Town Hall N

Oreonwich, Conn,
Gontlemen: e Re: Byram River Dams

At the request of your Commission, representing the Town of
Creenwich, and other interested parties, an inspection wons made
Novenber 2, 1938 of three dams on the Byram River by a committee
of this Boerd consiasting of !'‘essrs, Pelmer, 3leir and Cone, with
particular reference to loss or damage in the Pexberwiok flood
area should these dams brenk away,

A study of the watershed to determine probable maxirum run-
off was made by the writer asnd field deta wes obtalned under his
supervision,

The dems under consideration, in order following downstream,
are commonly known 23 thet- Reynolds Dem, FTelt Co. Dar, and
R. Be & /o Dam, owned respectively by arsce V, A. Reynolds, The
Amerionn Felt Co, end Russell, Burdsall & 7ard Bolt & Nut Co.

watershed,

satershed tributary to the Felt Co. dam 18 27,35 sge. nmi. and
to the R, Be & e 3dam 27,75 B8q. ., doth appro;imote. jater is
diverted frox the watershed at two points; by New York City on the
west branch of the Byram st the steate Line oni on the east branch
by the Greenwich 7ater Co, above 01ld L'i111 Road.

Astimated flood flow on July 23, 1938 and sept, 21, 1938,
both of the same megnitude, was approximately 2000 cublo feot per

second, lad both tunnels been closed, the flow would have been

.

.(n
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Drainage Cormission o A
approximately 2200 0.f.8.

The watershed, fror a runoff viewpoint, ie undeveloped,
Quicker runoff with higher flood stuges 1s to be expeoted in the
future due to swamp clearsnce and drainage, construction of storm
dreins, bulldings, pavements, and other irpervious surfaces,

Using the Fuller formula with e watershed oonstant of 80 and
time frecuency of 1000 a maximum rete of runoff is obtaincd of
5200 cubic feet per seccnd or more thon twice the flood flow of
the floods of July and September. This is not en unreasonable
flood to expect sometime in the future, particulerly oconsidering
the conmperatively small area of the watershed., EHEHad the center of
the hurricene of Lepterber pessed along the Byrem watershed, this
flow would have been obtelned,

Planse

Jo construction plens of the dazs vre known to be in existence,
The Reynolds and Felt Co, dems are evidently dy their appoarance
quite old. The origuinal R. D, & 7. dem guite likely felled in the
flood of October 9, 1877 when precipitation was 9.7 inches in 10,5
hours at Thite Fleins, N. Y. It is reassonable to presume the
present R, U, & /¢ dem was built ahortlj thereafter.

Back profiles of seotions of dams at maximum heiiht were obd-
teined by sounding from a boat with an iron rod through water and
silt, consequently sections sre approximete, Condition of toe of
Re B. & 7, 4am was investigated in the same manner,

Reynolds Der.,
This dsm is a typical dry rubdble overflow dam with vertiocsl




Drainage Cormission 3 -

faoe, originelly with e tight-1line end probadbly an impeot plate
form, Abutnents are sgainst ledge rock. Headreoe ends in a
wooden bulkhead in poor condition. O0ld mill hsse been razed., The
pond formed by the darm is shellow due to silting ond impounds
about 5 ecre feet,

The dam is a small affair in poor condition end unless re-
paired will go out during some freshet. Iasilure will be comparae
tively slow; the dam will not give wey all at once, For this
reeson and since only & smsll emount of water is reteined bty the
dam, no serious harm will be done,

Felt Co, Den,

This der is looated 1700't below the Reynolda dem and 3300':

above the R, Bs & 'y damty, Principal dimensions sre as follows:=

Crest length 200
3pillway length 49°

Moximum heig;ht at spillway 30°

Top width =t szillwey 15°¢

sottom width at spillway 19t
?reeboard 4.75 Aver.
Aresa of pond 2.0 ACe
Capacity of pond (silted) 62 io. [t,

The dsm i3 constructed of cemeat rubble masonry with & vertical
fece. The back, as nearly ss could be determined by soundings, is
stepped, The spillway section is arched in plen with & face radius
of 85', The euast ebutment has gonsidercble mass and is backed by
a retoining wall, perpendicular to the dam, with heavy fill in bsck
of retaining wall end between dam and mill building. The west abute-
ment has not sufficient mass nor is the plen propor to take arch
thrust, Consequently the dan should be considerod as a gravity

seotion disregarding arch action.
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Greenwich Drainage Commiosion -4

Izpaot of overflow at spillway is taken by exposod ledge
rock and there is no denger of concealed undersocour, It is bo=-
lieved the main portion of the dem is on ledge rock, The extreme
ends may not be,

The spilllway is inadequate. The orest was topped dy a few

inoches 3during the floods of 1938, If apillvmy length rermains the
ssne end orest length is held to 185' by bullding up ends, it is
probadble 8 future flood would have a still water height of about ]
2,5' above erest of decm and about 7,3 sbove spillway, Length of ?
8pillway should be increesed by extending ssne to the west, :

Under the conditions stated above and considered as a gravity g

seotion, the resultant of forces acting on the deam falls well out-
side the middle third =nd while the dam ig theoretically safe
egeinat overturninz, there is probcble tension in masonry in the

back of the dam. There is not the margin of sefety indicated by

good practioce, particulerly when the conditlion of-the nasonry in N

the interior of the dam i3 unknown. 7he dax cen be strcngthened by

additional masonry slong the downstream fece, 1

~ Trees have been nllowed to grow on and oclose to the dam, This

X should not be allowed sceount of root eotion.

q ZF:{.{Q.’-.(-.)\.“.{'
ﬂ’ B

L
A

There is = collecting trough along the east portion of the

.
"
o

:B ;: dam to take overtopping. If this was not inoluded in the ori-
bt

%ﬁ o ginal design, it was built as the result of some experience in
g '

the past, Tho bottom of this grough should dbe paved to prevent

~\‘
R soouring.
\I

.. v
Y
A
"y
Q:'f
o,
LBt
PRI oy
P

P

If the building on the downstreem side of the west end of

B-10
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Greenwich Drainage Comxission -} e

the d4am is to bdve pro;actod. e 8imilar trou:h should de oon-
struoted elonz the west portion of the dan,

An extraordinery flood would p;rodbably cut around tho ends
of the dan, pertiocularly the west end. This might result in

progressive undermining of the ends of the dam end final failure,

To pgevent this, ends of &am should be rajsed and ocarried back
into solid ground,

Thoere i8 a lesk throuch the bottem of the sluiceway under
the easterly portion of the spillwey. This should bs repaired,
The 014 sluiceway in the weatern portion of the dam is not used
and should be closed with masonry.

The fact thrt a dam hes stood for a long period of yesnrs
should not of itself give assurance the danm will withstand ell
future floods, Io rcfute this ideaz there is the evidence,
throughout XNew Zngland, of numerous neglected dazs that have
failed, 4+n o0ld dar requires frequent =2nd thorough meintenance,
Moreover, it is guite probuble tho perticular watershed has
not been subject to & serious flood condition for a period fer
beyond the memory of the oldest inhsbitent,

To place the Ao in dbotter oondition the réllowins is
reoccmended:- Lengthen apillway - ~dditiorsl nasonry to ip-
orease seotion - temove troes -~ Pove east ocolleoting trough -
Construct similar trough elong west end - Build up onds of dam
to prevent ond acour - Repair leak - Close up old sluiceway -
Careful maintonance,

The volune impounded b this cdar i3 smaell, the distenoce

to the U, 3. & ', @am 18 3300 foot montly still water, orea

B-11
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Greenwich lLirainege Commission -6 -

of the R. Be & 7, pond 18 5,5t acores, sur;e would flatten out
quickly and still wnter lcvel at the R, Be & /o dem would be
only slightly raised. 3hould the dem feil, loss or damage would
be confined to the American Yolt Co. snd the Pemberwiok flood
plein would not suffer loas or dmasge,

R. B. &': "'l'. Dsm.

This dem 15 located 3300': below the Felt Co, dam end im-
mediately cbove the flood plein scotlion of "Pemberwick". Princie- g

pel dinonsions sre as followsie

Crest length 115¢
Spillwey length 63

Koxirum helight et spilllway 41°*

Top width at spillwey 8*

bottom width st spillway 17%:
Freeboerd 3ed

hyrea of pondéd 5.5 Ace
Cupacity of pond (silted) 29: Ao. It.

This is en arch dam, betwoen ledge rook abutnents, in a
nerrow gorge with nearly verticel cides, Taco of dea is vertical
and fsce radius of erch is 180'i, Face magonry is ocoursed ashlar
and is & wonderful piecc of worke, =zntire visidle portion of dam

i8s on ledce rook. 5 necrly as could be determined by souanding

with iron rods fror a bout in the spillwey pool, overflow impect
is taken by ledse rock and there was no undoéacéuriné of tho dam
that ocould be found by prodding,

Still water height over spillwey during rocent floods was
4:3%2, The entire length of the dex acts as en overflow danm
during floods with no danger of end socour,

The dum §{s safe in its present condition end will withatana
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Greenwich lreinags Comrission -7 -

any flood it isgs roaeoﬁoblo to expeot,

The stability of this type of dam, among other things,
depends on tight contaot with gorge wellas and constant inter-
ocontact of the verious secotions of the dem; end of course, as
with eny dam, undersoomring must be prevented. Consequently
this dan nust b3 inspected periodically to determine (1) that
gorge walls ere not softening snd thet no lesks sre developing
around onds or along bottom; (Z) that morter in masonry Joints
hes not seriously deteriorated and is in good condition; (3) that
underscourinzg is not teking place.

It is recommended thst the spillway pool be dewatered during
the next low weter stage of the river to deterrine by visual
inspection the exaot condition of the dem srd foundstion at the
toe in the pool, end to deteriine whether or not repairs are

necessarys

Conclusion.

It &8s our opinion that:=-

The Reynolds dem is in poor condition snd will fail
during some freshet but the Pemberwick Zection will not suffer
1083 or daniege on sccount of such fallure.

The Felt Co, dam may fail during some future flood
but the Femberwickx Seotion will not suffer loss or derage on

account of such failure,

The R, B. & e dam i8 safe at present eund will not
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Greenwich Drainange Cormission -8 -

fell under the action of eny lood it {0 roasoncble to expect,
provided the dam is maintained in good condition,
o | . . Yours very truly,
State Loard of Civil Ingineers
By

Josoph ., .one
SN ‘ Member for Fourth District

Lo Concurred in - AT <
N Shepsrd b. calLer R {
N Member for 3jecond Distriot -2

“Clorence i.. Slcir
:a;: - Lember for Third District

& <
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APPENDIX B-3

RECORD DRAWINGS AND SKETCHES
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HYDROLOGIC AND HYDRAULIC ANALYSIS 1

SUMMARY SHEET
.::, ) : :
o Dam American Felt Dam ;
X ;
o Test Flood __ 1/2 PMF ~ - -~
n =
~ ‘
e INFLOW HYDROGRAPH DEVELOPMENT '
RIS )
- Drainage Area 25.4 sq. mi.
A
IS Probable Maximum Precipation ‘
AU 24 hour = 200 square mile PMP _22 inches !
!
[ Initial Railfall Loss _0 1Inch
] Uniform Railfall loss .1 Inch
e Snyder's Lag 7.0 hours
SRR Snyder's Peaking Coefficient .625
A Test Flood Inflow 13000 CFs
e " PMF Inflow 26000 CFS
-:‘
o
SR
b . RESERVOIR ROUTING AND DAM OVERTOPPING
S E Test Flood Outflow 13000 CFS
2. Spillway Capacity at Top of Dam 1335 CFS
Yol 10 % of Test Flood
Lo
- Flow Over Spillway at Test Flood 5570 CFS
Spillway Crest Elevation 100.0 Feet
Top of Dam Elevation 104.7 Feet
_ Test Flood Elevation 112.1 Feet
. ae
)
:: t'f
1 R
§ i
:E: ‘e
o
L) D-2

Q
RN

q
'
L)
<

e e L AL LN Y N AT A s



uqdld ud. N\q -id— " .....JlJ\l-v‘_.l‘..l ..-.u v 4M ﬂ.dﬁ.ﬂ\aﬂd’ﬁwa‘;ﬂ# ,‘.1.- D -miohh . -....._.,.' .\\.... ..... S mb’ a0 ..._.. Al .,-..\
"
.-\
~
K
-—‘-
“
o
66 ] €2 |
6€l s°1 L°2 L°vol us 22 Qa -
sl i1°e v 001 9 12 :
02t et ool 3t 02
9 2°¢ 9°2 vs 61 -
| ()} 0 0 0 0 i 1A 8l
1 1 0 0 0 s 11
SISATVYNY ONIddOLYIA0=-3INV] NHHL HAYIO0UCAH MOTVINI ONILNUY Iy 9t
1 0 0 0 0 S 1 A st
02 s0° st x v s
6529° 0L " €t
[ & 0 0 0 0 (] ] 0 It 21 M
2€1 vel 120 ool 22 0 d (4
t 0 0 0 v°s52 0 * 52 1 l w ot
HAVUO0UOAN MOTINI 40 ININGONI3IAI0~4nd 40 NOLLIVINDWUD 1 §Y] 6
¢ i 0 0 0 0 1 0 X 8 »
0 0 0 0 0 0 0 .1 S°* i ] »
L 2 L r 9 fs
b %] S .\-.
0 0 2 0 0 0 0 0 t se ) v ’
o 64-90-21 €V € %
19-HIIANIIUO-NVO 1133 NVIIEINY <V 2 v
rPH3-€0/500-61L °ON HOM=-SISATYNY AL34VS WVd v 1 oy -
(XY XY YIRS YRR YT XYY Y ¥ J -\l
ol 434 9¢ NOLLVIL 4100w LSV . ’
8L61 AN NOISUIA ALIIVS wVU v
(1=23H) JOVNIVY HAVYOO0NOAH QNOTS "
d*\)\\k ‘ . S00R0NNGOEROERNRQNN000C000QGOCOIOGRRSS -\n.
g
P ’ L v v . SLT L - PR . v
......... ; '-. .......... . -. S ..... ...... (AR <.N fq.-!-‘ ' -. \-U. .Tn- B .¢\- dn.\ .. ¢ N ..w- ‘A H\N_ 355 uw-s. ._\
V)
OIS - XA A PR XA RARR AR, (BRI IRY WA ol N UMMM | | NP § - oo By -y




AT I AV D-SiL PP zL..«..-...‘....‘.‘,u.‘..m.—“i..."_4.‘...4.4_.”1.4..'..‘\_..\ A RENENLAL S S MRS .-.ﬁ”«..ﬁ..ﬂ.-..f.i..-..n..,‘“_.\_k.\_\-.‘.‘..‘...'» Rl

f.. »

S

3 —

b,

-. -

.

T-

8

. R
B

v.

2 -~

p ~c<

b=, ;

9

g

3

b

1.

F,

2

.

'

b’

b’

‘-

b,

.

2

I

b

b (=]

b, '

7.

a4

n~

'_.

3

r-

A

MYOML3IN 40 ON3
0l HdAYY90HOAH 3LN0OH
LY HAYHIOUUAH J4ONNY

SNOLIVINIIV) %HOML3N WY3HLS 40 3ININOIS 40 LEIF ST

Iy v . R i I

. .. - . -
1TalaTe > %% % e
» » Sy v e e




“JF..« - et
" “trd *vid M4 S *wlt ‘HEY ‘tls *UuYy ‘toL ‘Lel ‘t 9o
2 *gell *02¢el *ELYT *Yowl *outl *oLll *Sly *d9s 414 iy

o’ 00°1 =70A €Y°* =d) *SHNUH 96°Yy =9V SSILYNINHO (Q01Y3a=40-UNI BE HJVUIOBUAH LINN

STIVALILIN]I 9E°9 =u ONV 98°L =J1 3IHV dl OGNV oI YIQANS N3AIO WOH3I SINIIIII43UD NuvID 3LVWIXONdaV
00°¢ =014 G0°* =NSIHOD 0s°1 =04i41S
Viva NOISS303y

.
-,

v

. 0 =VIN Ev* =dd 00°L =dl ’
o VIVQ HAVHYO0HUAH LIND
I ‘
ﬁu 00°0 00°0 ot 00°0 00°1 0v°0 00°0 00°1 00°0 00°0 0
dilld  xWSIV WSND  LyIS  volld  Sy8LS  NIvad  0ILy  dMLIQ  aX¥lS 14047 2
viva SSGT .

w

0E8° SI WVu90lda 31l A8 Q31NdR0I JIdSui
00°0 00°0 00°2€l 00°%2l 00°*%11 00°001 o00°22 00°0 .
Y64 2Ly god Y2u AL 9y SHd 34dS . .
viva dId3ad

0 1 0 000°0 00°0 0%°s2 00°0 0v°*s2 1 i ‘ ’
WI071  3InvSI MONSI  OIivHd  OdSHl  vASHL  dVNS vigvl 9wl O0QAHI :
VivAQ HAVH90H4QAH

0 0 1 0 0 0 0 0 1 .
0LAVI  39¥ISI 3WYNI  1der  417dr  3dvil  NOI3I  dW0DI  ©viSI

HdVH90HGAH MOTINT 40 ININGOTIA30-dnd 40 NOILVLINAWOD

NOILIVINDNOD J440NNH ¥IAV-uNS o

1/

o

X1 XXX ) (I 22X X XYY [ X2 XX XXX [ 22X XXX XXX oeonsdeécsee . Ju ﬁf
Q .

00°1 08° =S0liy
U =0J147 2 =0I14n T =NVIdN
Q3WY03¥3d 36 0L SISATYNY NV Id=-1LNW

0 0 0 S
30vdL 14087 1MN d4g0r ‘
0 0 2 0 0 ) 0 0 1 S “J
NVISN  ladl 14l 2413 NIWI HHI Aval NIWN UHN ON o
NOI1VI14123ds BOF N
61-90-21 .

1J=HIIMN3IIHO-nVQ 1134 NVIIYHINY -
fU3-€0/506-62 "ON BONQ=-SISATYNY AL3I3VS WV

*L0*ws el 03mWll ; e
‘64790721 03470 Nha | )

000N 00CRNCEITRANCOBAORRCRSOREROS
6f 434 92 KOI1V¥314100m 1SV
glol AW NOISUIA ALIIVS wye
(1=23H) 3IOVNJIVd HAVHUYOHAAM OGNV O
0000000800000 00000000000000 0000 .

-



™

T TTY

TR

4B et

il i

P At

e

v
Y

e

(9€° 1096
*6906¢EE

*y2¢€
‘%09
*LLv
*€9S
*v99
*28i
®026
*1vol
*9921
*loel
*9€Ll
*2toe
*elEd
*98L2
*192¢
*glgt
‘6949
*2EcS
*6219
M YRY]
*06t®
*goLL
*0leltl
°gL2¢el
*21981
“tiseLl
*iL8S02
*gulee
bR % Y4
*vl09e
*£9062
*9isde
‘Y6981
‘gleel
S TALM
*1iL9
*65vy
*°921¢

TN

MY AR

) (°€8
82°€

00°0
00°0
00°0
00°0
00°¢
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
ot*

ot*

ore

otre

ote

ot*

otr*

o1°

ot*

ot°

ot

- 8, LS
FLEEL I B

10%°62S8 ) (°ElY )

€g°02

00°0
00°0
00°0
00°0
00°0
00°0
00°0
go0°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
9o0°

a0°

80°

80°

80°

80°

[1-3
9e°2
¥8°9
¥9°2
60°2

0 ¢

RAY AR ARREATAVAT Y "L

*HYSPE *8y59E
*8008¢ *80092
te°626 £9°526
69°02 69-02
*L656 *€c1
*CU6BEE ‘lLoLv
INATOA WL0L  HNOH-2L
21°92 WS
000 e 00°€  %0°1
00°0 w2 00°2  vo°I
0u*0 €2 00°T  w0°1
00°0 2L 00°0 o'l
00 12 00°€2 €0°1
00°0 oL 00°22 €0°1
00°0 69 00°12 €0°1
0v*0 89 00°02 €o0°1
00°0 9 00°61 Eo0°1
00°0 99 00°81 €0°1
00°0 59 00°LT €0°1
00°0 %9 00°91 €o°t
0u*0 €9 00°ST  €0°%
00°0 29 00°%T  £0°1
00°0 9 00°€l €0°1
00°0 09 00°21 €o0°1
ou*0 6§ 00°T1 €0°1
00°0 8% 00°01 €0°1
00°0 % 00°6  €0°1
00°0 9% 00°8  €0°1
00°0  S% 00°L €0°1
00°0 %5 00°9  €0°1
00°0 €S 00°S  E0°T
00°0 2% 00°y  €0°1
00°0 IS 00°€  €0°1
00°0 0% 00°2 €0°1
000 6V 00°1 €01
8l ue 00°0 €0°1
vl Ly 00°€2 2o°t
et 9y 00°22 2o0°1
e 19 00°12 20°1
ule ve 00°02 20°1
el €y 00°61 2o°1
10°2 2¥ 00°81 20°1
95°2 1 00°21 20°1
%9 09 00°91 20°1
2 ot 00°ST  20°t
61*2  @c

*9edle
‘slese
16°vLy
0L°8l
*19¢
‘g9L21
UNOH=¥

*299¢%1
*getLlt
s6°6le
59°8
*0L9
*Sy9te
4 ¥NOH~9

*6s2e
*v691
caLet
°916
259
*Eney
20y
*g8E
*80y
‘Toy
‘l6y
*699

‘sl

otre
ot*
or°
ote°
ore
or°
ot*
ote
ot
ot
ote
ore
ore
10°
to°
1o°
to°
10°
10°
ot
otr°
ot
ote
ote
ot
€0
€0°
€o0*
€o0°
€0°
€o0°

*Lel
‘81092
AV3id

€Lt
L3 2
€e*
3
(3
c€e*
£e*
20°
20°
2o
20°
2a0°*
20°
00°0
00°0
00°0
00°0
00°0
00°0
€0°
10°
se°
80°
*0°
20°
000
00°0
000
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0

W NJ SNOHL
14=0V

Hin

S IHIN]
SHWI

$4d

€8°1 1€
-€9° 9t
€y° St
[ 2d vE
€9° €€
(X M 2¢€
€e* 1€
21° 0€
et* 62
- O 82
P-4 i 12
-4 92
21° °Y4
10° { 24
1o0° (44
10° 22
[o* 1e
10° 02
to* 61
[ O el
an* i1
Se* 91
et st
(2 B vl
-4 el
€0° el
£€0° [ R
£€0° ot
€0° 6
€0° e
€0° L
10° 9
i0° S
10° L
fo° €
to* e
to° | §




T ATYVTLTA

K S AA T A

xxxxxxxxxxxxxxuxxxxxxxxxxxxxxxxxxxxa..-

.d -
I—OOII....'..........
J L]

X M

X1 *

X *

X1 *

x M

X1 ¢
XXXXAXXXAXT
XXXXAXXXXXXXXT)
XXXXXXAXXAXKKKY
XXXXXXXXXXX
xxxxxxxxxJ.

X%

Xx *

xx *

xx °

Xx7 *

Xx *
Kdoo-oooo-oomooooao
X1 ¢

X1 ¢

X7 *

X1 *

X1 ¢

1 .

J *

b .

1
A-t.........
1

X

X1

Xx1

X

X1

X7

12

I

Jeveosseo

oo0OROSOOS

Sddd e dad

0 *e

I ® &6 & 6 06 8 & & & 5 0 9 O 9 B & S L O P S O B G O S G O G 0 e 0 s s s 0o

(I A A E R A RN NNRENNNE NN

*
.
.
[}
.
.
.
L]
L]
L]
L]
.
.
L]
L]
]
-
]

(X)SS33x3 UNV .Jvauuwan

*0 ‘0

-becxy *

BAARAAN

.
(XN NN NN NN
.

.

.

.

.

.

L]

.

.
®eos0cvsace
.

.

]

3

o

.

.

.

.

(EXEREE NN RN
]

.

L]

.

.

L]

.

L]

.
©

[ AR RN N NN [(E X ENENREN

1

.
—
¢ o o o

A AN A A NN ERENNERE N NN XN

(A A X NN XN J

S & & & 0 6 & 0 0 4 8 O ¢ 0 0 S P S 08 S L S O S S S 0 G S OV 0 S S G O O P e % s s e 0

® 8 & & o ¢ o & o o

0 0

°00082 *000v2

LA AN R RN 2R

0

°00002
(#) AUT3 03AH3ISBO ANV

NOILVLS

@ 8 ® 8 2 & o 0 0 o
.

..—.lil..

i

(A A A A R EEZ RN A R X R A R NN R NN AR N

0 ] 0

*00091 °00021 ‘0008
(0)N0T41N0 ¢ (I)MOTINL

* ey

. .~m

....l'.ltom

‘oY

gy

OF'

°9y

Sy

vy

‘Ey

2y

1y
...0..0.0.0@
‘6€

1 *8€
*LE

1 13
| S-11
I *%¢

I *e¢
1°2¢
I°1¢

....C..0~I°m

1°02

1*82

I°d2

I*92
*S2

*v2

‘€2

*22

‘12
L ERE NN uuo OON
1*61

I*81

I*¢t

191

Isl

Ivl

1ET

121

It
.‘.......~°~
16
1@
It
19
19
Iy
1€
I2
it
)

P Bt Py St e

©

*000y ‘o

00°¢
0072
go°t

w- 5( -¢

e A,

Ry

J".J'

X

)
-

)

W

NN IO

aY
v

A

N

-




b ] . . . .
I . . . .
1 - . . .
J Y [ . ]
3 . . . .
Jeee0000000rse0000s0000000000NlN0NIOOOGTY
b ) . . .
h] . . . .
1 . . L] .
q » . . .
b} . . . .
1 . . . .
b . . . .
] . . . .
b} . (] . L]
IR R R A A R L Y X
b . . . .
1 . . . .

LIRS
-
Y
o
-
.'
.
.
-
N
K
A
-

I°st

[°v¢

1°€L

12

1 *u
.......—IOON
1 °69

I 89

1 °*18

I *99

H *S9

1 °v9

1 €9

1 *29
4 19
.........—..I..'..Oooo
1 *6$
* .-ﬂ

P00 0000000000000 0000080000000 0000PR00C0CNIIOENPRRBLOROROOSIGEOITIPORIOEROIOGRRORTSTS®

e & & & 8 ¢ O S & 5 0 s s 0 0 0 9
® & © & & ¢ 9 5 9 O 2 & 0 0 & 0 s o
® & & @ 0 & ° 0 5 6 O 6 2 0 O 0 e 0
e & & & o & 0 0 9 O & 9 " 0 " 0 3 0
® & 86 06 0 ¢ 5 0 0 ® s s s 0 0 e 0 0

|

;.. . ...4..‘. ws. --.. -.- . ﬁ - 4 .- -. 3 .-,- .1 ﬁ.oc -4 f-.. oituv..qh )- rdn A -uw__ .-..b--.... H n*." “ . afﬂmc\f\..

“ e 8" T e . e N S AL CR AR e i ¥ R R o o 4 1 . - » L/
ARSI . B WA VRPN YN WA DAAALL,  LXXNRNNS | {PRARRER | LDDOOC - | PARRrs

N
N
.

00°¢

002

oo°1

00°0

00°¢c¢
00°2¢
00°]¢
00°0¢
00°6!
00°9l
00°¢1
00°91
00°sl
00°vl
go°¢l
go*2l
0o°1t
90°ol

TS

5



*y ‘t °t =V34v 309 4dns

0 *l- 000°0 000°0 000°0 0 0 1

1vydsl  vuolLs A1 X WASHY 9v1 TQ1SN SAISN

0 0 0 1 { 00°0 000°0 0°0

4is? dnd] 1d01 INVSI s3yl oAV SS01D $50710
Vivy ONLLNOY

Q 0 1 0 0 0 (1] ¢ 1
o»:«— uwchmuurqzu »naﬁ bJaﬁ wnqwu zouw~ nzouu oqu~

SISATIUNY ONIdd0LYIAD-3NVY NAHHLI HAVEYOLUAH MOTINT 9NILNOY

INILNOY HIVUOIOHAAH

L2 2 X2 222X L2 XXX XXX X aodbnpobesy (22X XXX X2 X ) (XXX T2Y Y ]
*YPSYE *89SYE *9221¢e *299¢%1 W ND SNOHL .
‘60082 *goo082 *qlESe M-TIRE 14=2v S
€9°62S €v°5¢2S 16°vLYy s6°61e W ‘e
69°02 69°p2 oL°81 99°8 SIHONI <
*l6S6 *€El *I9E *0L9 *LEL SWI . s
*2068LE *LoLY *g9ilet *Sy9ge °g1092 sS4 :
3NNT0A W04 HO0H=-2L HNOH=-%2 HNOH=-9 Wv3id
*g2¢ *%0v ‘LLYy *E9S *99y
*28l *026 M T ‘9921 *2avl *9g21l *2€02 *6ic2 *9gL2 *192¢
*g18¢t 699 *2€28 *g219 *rLlL *06€8 *H6L6 02911 *uieel *21951
‘1841 *L8502 °‘gpeee ‘ovese *81092 *€9082 *91622 *96981 *EIEel *g2lol
*1iL9 °6Syy °9ZlE °8622 *9691 *2Let *916 *2s9 °cLoy *20y
*gec *60v *lev *16% *6SS X271 ‘1oL ‘Lie *vE® 98¢
*LL9 °qes *lst ‘y02 °gy *ue °6 *2 1 |
‘1 °1 ‘1 *t ‘1 °1 ‘1 M | ‘1 *1
2 0144 ¢ NvId 404 | V1S AV HJIVUOOUOAM
*wi2lLl *yr2Ll *gl9sl *1e€2e W ND SNUHL
90091 *900%1 *85921 * 2965 13-V
elL%eve L2992 (=S 2§ X 16°601 WH
¥e*01l vE°0 1l GE*6 £E"Y S3HINI
‘goly °L9 181 *SEE °89¢ SWI
159691 M X ¥4 *28€9 *228ll *600€T sS4
4WNI0A 101 YNOH=221 BNOH=-v2 HNOH=-9Y v 3d
*291 *202 *6€2 414 *2€t
*16€ *09y *1vS *EE9 *1vl ‘499 *9101 *0611 ‘totl ‘1e91
*6061 *seee *9192 *€90¢ *99sE °S61y ‘668" *0tLS *6E£99 *901L
11 ‘£6201 *yeyll *oL9el *600€1T “2€921 *geell ‘gete *Lele *240$
*GSEE *o0tee *gysl ‘8211 *Lve *9¢€9 ‘gSy *92¢ *ive ‘102
*e61 ‘v0e2 *1ee °9ve *6le *22¢ *0LE *80y ‘Ll ‘t6t
*6€€ *292 *6L1 *201 ‘sy °vl °y *1 0 )
‘0 *0 ] *0 *0 *1 b | 1 *1 °1
L OILY T NVId 404 1 V1S AV HdVU90HOAH
3. W OSSO g5 A o VRS Ml - @Y NEY XS A SRS ST

W KA 3 PRI SRR AT y AN  CCAARAAYL DDA 4 SN0




% |

.
-

ik

3 -
N .
v. !
-
r.
ﬁ(
P
[
.
r. *oc2L1 *022L1 *v19s1 *622L W NI SNUHL
L *10091 *100%1 *gs9el * 1985 14-2v
= 99°292 99°292 9e°LE2 %6°601 ™ K
: ver ol vE" 01 SE*6 EE*Y S3HONL e
P *L6LY *L9 *181 *SEe *89¢ SWJ .
3 *vive9l *€s€2 *24€9 *6loll *E00ET s43 M ok
P INNTICA IVL0L  ¥NOH=-2L  UNOH=¥2  HNOH-9 %v3d A
s, .....
X SWNOH 00°9% 3IWIL IV *€00EL  SI MOT44N0 ¥¥3e . o
ﬁ. 2riot €° 10l s° 10l Lot 6°101 . .v
. fr2otl €°201 9*201 6°201 2°€01 S*€01 6°€0l vevel weeol 1°sol i ;
. vegol 6°501 1°901 $°901 6°901 £°L01 veLol €80l 6°801 $*601 iy
X ieott 8°011 veltl e* LIt 021l g°trt 2°11t €°0tt t° 601 6°L01 '
> L*901 L°S0T 0°sol 1°v01 ve€0l g°2o0l 2+20l g ol s*101 €10l
m €°101 €°101 vetot s° 101 Letot g*to1 0201 120t 1°20t 0201
. 8°101 s*tot 2°101 8°001 v*00¢ 2°00l IS 0°00t 0°001 000t
.. 000l o*o0t 0°00¢ 0°00¢ 0001 000t 0v00t 006l 0°001 o*o0tl
y, Jovis
A o X
5 '€ 'y °y 'y s 7 <o
- *9 *9 ‘L °y *6 o1 ‘1t s21 ‘el ‘vl a o
3 ‘st ‘91 L gl 61 ‘12 22 % 52 12 i
.. *62 *2€ 13 *SE '9f *SE *€€ *0€ *92 *22 o
b, *61 ‘91 *vl *1t *6 °L *9 *s °y °€ R
3 '€ °y °y °y °y °s S °9 9 °s o
- ‘s °y € 2 1 *0 *0 *0 "0 0 -
" *0 ‘0 ‘0 ‘0 *0 ‘0 ‘0 *0 0 ‘0 i
. 39VHO0LS s
- *691 ‘102 “vez T *6€E B
< *96€ ‘9 "9y *vv9 *1sL *298 *u201 *e02l *voetl *E€v9l .
. *6161 *gve2 *L292 *¥l0E *66S€ “vl2y *vi6y *€€LS *¥s99 *eeLd o
X *8568 *s2eol *99911 *00921 *€00€E1 *els2l ‘61211 *0lce *yolL *2208 : ~
4 *B0EE ‘o122 *oesl *oottl *92y ‘919 ‘ley A3 *ve2 ‘66! Y
. *s61 °902 ‘€22 *6v2 * 982 *82¢ *9.€ i 9l *det ’
V, *0€E *1s2 *991 ‘68 *v& °6 *2 1 *0 0 K%
s 0 *0 ‘0 1 | 1 1 *0 0 *0 NS
3 #013400 R
5 5,
. S3ILYNIQUO HAVHOOUUAH (0IY¥3I4~40-ON3 "y
A 1 olivd *f NvId o1 NOTLVLS , R
*6€l s*t L2 Lov01 \:
AIMWva  Qdx3 Q002 13401 e
viva wvd 3
.-
0°0 s*1 0°6y 0°00t
3713 AdX3 QIngs 1342
~.l ,-. ... To *... -q- .._ 4... -\. -‘

i 2" - i kot s 4
RN ’ XX .ﬁ?aataw;




e & & 5 0 0 5 0 0 0 " s 0 0

® 6 & & 0 & & 6 0 ¢ & 0 & ¢ o 6 2 0 0 e 00 0 9" 0 8 s 0 0 0

-
«

3

r

[

AL
AL

® @ 8 0 6 © % 0 5 0 0 9 6 00 " B S E S GO O E 2 S S O oo

P YTy

LR NN AN NN ]

ses0oscee

[ XX XN X X NN

@ 8 & @& & & 8 6 &6 6 0 0 4 a8 6 2 0 & 0 s " 0 0 00 s o

® & & & & 6 0 0 0 ¢ & 0 ¥ O B O 00 O SO O O O P S e s S S0 G PO e AN S S S e e o

000wl

ol°

[EX AN NN NN J

® & & 0 0 6 6 0 9 0 8 0 S S 0 0 S 0 0 S O & O S 0O B O G O S G P G SO B 8 6 B0 00 s s 0 0 s o
S @ 0 0 0 0 5 0 0 2 0 6 P 0 S 0 OB B S S P B S G O 0 s G s a8 s s " S8 s e s s 0 s

*o0002¢

‘00001
(#)N0TV4 Q3AU3ISHO GQNV

Q.'.~lt.c

(A XX NN XX ]

S & ¢ ¢ 0 4 0 s 0 2 0 0 0 S s 0 SO ST 9 0 SO O S 6 0 e 8 s 0 9 6 & B s S S SO s 0T e o

NOILVLS

.1-.- --. -4-

AT,

I

[ EE R X NN NN]

1

*0008
(0)m0410n0

s %

0l

® o 8 & 0 ¢ o

eeovsptoe

® & & 0 9 5 & & 0 0 0 O 0 S S 00O QPSS S P S O S S S O 0 s s s

*0009

e & 6 ¢ & 5 6 & 0 & 6 0 0 S B 0 0 0 00 G G e S O O S s O 0 s O S S S s 2 0 s s e e s

000y

(XS R L RFLH

..ﬁ..l..l

)

¢ & & & 0 0 4 5 ¢ O 0 0 0 & 00 0 S S S 0 6 S @O O S O S S 0 8 S 00 6 0 s B e 0o

b 21
‘€S
*2s
*1s
°0S
*6Y
‘gy
Ly
°9e
.mﬂ
1
‘EY
QNQ
‘ly
o0y
*6€
*HE
*Le
*9E
b1
‘vt
*EE
1°2¢
1*1€
.......OMOQM
1°62
I*ge
I°4L2
1°92
g2
*v?
M X4
4
1 *12
O.Q.....—.OON
161
1°ul
1041
191
Ist
iel
I1€1
12t
It
O.OIOIQ.I-O—
Ie
1@
| ¥'3
19
Is
Iy
It
Ie
It
°0

S Gae bum B

0002

00°9
60°S

D-11

.

-
P

T

s

L

':;':'-

LPTON

(RGN,

<

S PN S

o




M Bl A AN AN AR AN Lok St A

I°st

I*vl

1€

1*2¢

1 *u
esscsceeegy
1 %69

1 °*e9

1 %9

] *y9

I *s9

1 . £ ]

I ‘c9

. I 29
. . . L] . (] . . . ° 1 19

[ FEA XX NN XX ] oo.-o...o.occocc.oouooooooa.oooo.o.ooo'oo.noo.oc-oooo.ccooo.ocoao.o..o.oo..o.loc..ouu..o..llooooooo—ooolcoooooO‘

00000000 0000008000008 00000000000800000000000000000 000000 0000080000000 000000CRCERCICRRRERPOCCINPNOESIOOPQESRR00BLIOCRIOIOIOIRPETS

® & & & & & &6 & 5 & o 5 0
® & & o 0 ¢ 9 ° 0 8 0 0 0 v
® @ 6 » 0 8 0 ° 0 8 0 ¢ 8 o
® & 0 & & 9 ¢ 6 0 ¢ 5 o W o
® & & @ ¢ @ 0 ® o 5 0 s 0
e @ o ® 6 5 5 4 0 0 O 9 o 0
e & & & & o ¢ 5 0 0 0 » &
® & & & 0 o % &6 2 0 0 0 v o
® & ¢ & 0 ¢ & & 0 0 o 0 0 0

. . ..-\fc-’A .th -t M---.-M.\ ' ¢\ J.-.. ..u.‘- vd . | ) ‘.‘ -f\nv.-vx. -\) . \.lulinA- -. ‘-:.-.. -u:tbtc-b ; . ,.ou

\--\.\\\\-1\. J . E b 4 . .. A N ) A



B B

B ol

€°cot L°€01
t°L01 S°Lot1
Teoll 2°slt
e°gol S*lol
1*201 1°201
6°201 v°20t
0°001 0°00t1
*6 *ol
*02 *1e
vy 6V
°gq2 12
‘S Yy

‘8 *d

‘0 ‘0
*voL *tEo
*€€0¢E ‘Levey
*q26ll *L¥902
*8v99 ‘61levy
‘o6t *lly
°€£99 *90S
°t *1

‘v
e

RIS  FRIIOO

LR AE A A A st s b e A.li.d‘."l t NN

Kr
*2959E *2959E *1221€ *gsvvl W NI SNUHL N,
*v0082 *€0082 *91ES2 sfeLnt 14=0v "
v£°526 v€°525 26°vLy 89°612 HHW .
89°02 89°02 0L°81 99°8 SIHINI gy
*5656 *E€l *19e *699 *LlEL Swd . -
AT TN % *90LY *v9L21 *Le9¢€2 *El092 S42 . Nt
AWNT0A W04 HAOH=2L  HNOH-¥2  ¥NOW-9 Av3ad o)
Pil
SuNOH 00°9y 3ImIL 1V °*E109¢ SI AQY4LN0 ¥V3d
6°101 tr2ot ve20l Lr201 Vol m
1°v01 S°%01( 6°901 £°501 9°501 6°501 €901 9°901 _ N
0°60l 9°801 2°601 6°601 s*oll gt 2c2it Iett ‘o
2°'9tl 0cL11 241t 8°911 6°s1l v oll 9°211 Le0tl o
4°901 8°501 2*s01 v 901 9°col v°2el €°20t te201 ™ A
2=cot ¥°co1 9+201 6°201 2-col voEot v €01 E°€01 ~
6°101 2° 101 1°001 €°uol 1°00l 0°001 0°001 0*001 n.u
0°001 0°001 0°001 0°001 0°00l 0°061 0°001 0°001
39vis
°g *9 *9 "L ‘g
'l *el *yl vl *sl *91 *Ll 61
‘€l *ve *92 *92 *1€ €€ 1 “ov
*vS "5 *6S °LS *2s *9¢ ‘6t °le
‘81 *91 A *21 "ot *9 °9 *9
°9 *9 "L 9 ‘6 ‘6 6 °6
°s °c *2 1 *0 *0 °0 ‘0 ;
‘0 ‘o *0 0 "0 °0 *0 ‘0
3uVdols
*se€ *2ly *9uy *€Ls *5L9
*9601 cegal ‘€6l WAZR *Evo2 *lece *6nl2 *9u2¢€
*2s2s "L919 *s6lL *9lyn *8286 *SSel "wlEEl *659S1
*yvEE2 *€LES2 *€1092 *52082 *2vv22 *90981 il *iv001
*960€ *2ee2 *9.91 *6€21 *¥84 *1e9 *0Lv *86€
‘9vy *L6% *L9% *959 *0SL *t12e *2ce *did
*gLE *Eyt L *ie *s *1 °1 °1
°t i | | *1 °t 1 *1 1 :
A04400
S3ILVNIQHO HdVE90BUAH QOI¥3d-30~ON3
2 Olivy ¢1 NvId 1 NOILvLS
oNAQe
RN BERTAT BN NS e arn ARY 0 Mxs ONEE WY A
YAV A AL ”1 " .\.\J‘ddﬁ.ﬂ...u- |\-ﬂ\w..ﬁawu oy -....-..-. ; AR LR TS "y | S




- & SN A e ST R et e e Tt e e ol e A,
.
£
[
’d
A

. - - . - . - - . . vl . . *vG 009 = » %
. . . * . L] L] . L .— . . .”m ooim .\h
- 1 ] L] L . . L2 . . " - L] L] .Nm °°.Q 7
L] . L] a . . . . '~ '] L L] .—m Ooiﬂ I‘\!_
DO............‘..'.'............I...I...O.Il.ll....I...l..."...l..........—.O..........'..ll..‘....l..‘....l.l.........tom °°QN -x..
- 'y L] . L . . o—. L o - L[4 .OQ OQ.— «O\.
L] * L[ ] L] . L3 L] — . L] [ 3 L] L] .Q' °°0° ;\FI._
. . . L) L . M . . . L) . . QNO OQQMR .-_
L] - L] L] . . ~ . * L] * L4 L] .0' °°'~“ 1
. . . . . 0 1 . » . . . . Gy 00°(¢ ;_
L d . . L] L] . [ ] ~ L] * [} L ] . l“ °°'°A
L] L ] L] L ] L) L - L] - * [ 3 . - OM‘ °°0°—
L] [ . L] . . L] - . ﬁ . L] L] .N‘ °°0w—
L] L] L] . L] . . * * [} ﬂ L] L I—. °°.F—
........'.D.'..‘.‘...l.............‘...‘l....'.'......i....................'.'..'....‘....'............h........I.....‘..O’ ac.c—
L] . * L] L] L] . L] - L] L] ~I .om °:.m~
- - . . . . . . . . hd ° 1 *8€ 00°9l
L] - L] * L] L] . L] . L] L] . - 'hm QOCM-
L] L] L] L] L] L L] L] L] L[] L] L] ~ .cm OQIN—
- L] . -* L] L] * L] L d - - L] — lmm °°0~—
* L] L] ® L] L] * * . * . * — .‘m OOI.V—
L] L] * L] L] * L] L] L] [ ] L] L] — .nn ooio
. . . . . L L} . . . . . 1°2€ 00°%
L] L] - L] L] L] * . * L] L] L] —l~m °°.~ .
l.'...........'...l...l..."....l..‘....l.......I.-........'............l..'.G...l..'...............l.............l..l.”.O” °°Io .-IJ.
. . . . . . . . ) . . . 1°62 00°g ﬂ..?
. . . . . . . . . . . . 1°92 00°y .q:h
. [ ] L] L L4 . L . . [ 3 L] L] —OFN OO.” -.-‘h
. . . ’ . . . . . . ' ’ 1°92 00*2 . 3 )
. . . . . . . . . . . . 1 °%2 00°1 v .-_
L] * L] L] L L] L] L] L] L] L L] ~ .QN °°.° m N
. . . . . . . . . . . . 1 *€2 00°€2
L] [ ] . . o [ ] . L] - L] L] ~ QNN OOQNN LI
L] * L] L] L] L] L] L] * L] . . ~ .ﬂN oo.—m -.'
-.ao.oooooo.onooo-o.no..no.o..-co..nn.c-ooo‘.ooooo-.oooo-o-oco.ooocco.-oo-.-nooo‘ocooocno.-o-.oco-o-n-nacoooooooo¢~.ooN 00°0¢ ~-'
L] . L4 L] L] L] L] L] L] '] . L ~.°~ oolo— i*
* L 2 L ] . L] . L] - » L] L] * ~.m- °°l®ﬂ .“
. . L) L3 . 3 L) . . . L) . —Oh— eo-h— bf
. . . . . . . . . . . . 191 00°9l ;
* * . ® L] . . L] L L] » L] —m- °°lm~ \‘
L) . . [ . '3 '3 v . * L] . —O— 00-0~ -.Lq
. . . . . . . . L] . . . 1etl o00°¢cl -v.
. . . . . » . . . . . . 121 60°21 \‘
L] L ] . . L] L] L] L] . - . L] N—— °°.- )‘
S OP NP0 0 0000000000 0ROPNTR00000000PEOR0000CI0RORPIvEloeNttettetttnegeditccstocnitedssestednede: *e0setessssccrcsscevscrcsene gl 00l . K
L] - . L) . . [ ] L] L] L] L] L] ~0 QOOO 2
. . . . . . . . . . . ° 18 00°% .
. . L] L] L] L ] L] L] L] L] L] * - °°.N -x.
. . L] . L] L] . L] . . . . —0 OOOO *
. . . . . . . . . . . . 1S 00°S ¢
. . . . . . . - . . . . Iv 06O0°y . !
. . Ld L] . L4 . . L . L4 L 4 —ﬂ Ocoﬂ
. . . . - ] . . ] . L L4 - QQ.N
. . L) . . ° . [} L) L) . L) -— 03.- “
‘0 0 0 0 0 *00082  °000v2  *00002  *00091  °000el _  *000¥ *000v ‘0 .

(e)R0T4 QIANISHO GNV (0INOTVILNO *(1)AOT4NT '

¢ NOJLviS '

PO - [ S A AN OCOREEY. - SEEOOCE AN/ A AEA L) B S 164 BIR A KA ¢ 92

’ H ...l-..J:qnni — -...o.-...-..». T T A Pt 5 " R o N ek ety ...c re .y Y gy g PNt - § WA WM oo ay € BT




D-15

. . . . . [ . . [ . . . -.m\; °°oﬂ

. . . . . . . L] L] . . . I1*vL O0°2

. . . . . . . . . . L4 hd 1°€L 00°1

. . . . B . . B . . . . 1°2¢ 00°0

. . . . . . . . . . . * 1 *lL 00°€¢

oo.o.ocooo.cococlooonococ.ooo.oooo.aoo'oooooo..n.nooooooooaoocnoo-.ooo.c.onooo-co-ouooooooooooooooooa.o.o...ooooooo.ochcobh 0nc22

. . . . . . . . ] . b . 1 *69 00°1¢

. . . . . . . . . . . * I *69 00°0¢ )

* L] L] L ] L] L ] [ ] * * * ® L] ~ .Fo °°.,— -.

L] [ ] L] L] L] * [ ] * L] L ] . . - .‘0 °°.m—

. ° . . 0 . [ . . A hd ® 1 °gy Q011

. . . . . . . . . . hd . 1 *v9 00°91

. [ ) . () . . [4 [ ) L] [ ] [ ] . ~ oﬁ‘w OOOm- H

o . . . . . ’ . . J . * 1 *29 00°el -

. . . . . . . . . . L4 1 °19 oa°cl

-oo.ooooocoooooooooooooc.-ooooaoo.ooco.nooococcoo.ooootono.a..oooooooooooo-ooooocooo.ooooo-..o.c-0.u..oooo.oo—-.ooaooo.-°0 00°21

G WA A W e U oA B S S WS SR B RS s SR A T 4
IXXPASRAS . PN  GNONr, _Saniihiy AAARARR, . SO RO XARAE XN HLT L) {DENNDL 2o ACFANXAX 2y XY



” CRNERg et ) o ant am ag s a o

\Ih'\
‘
£
L]
Land \\.
‘ .
‘i
o
b ; m.*
w.“... $\.
r., Y
n
. pr
a “
W. .\I
Xe
] o ‘o
3 ) >
S { .-vu
%
. ) o
vo- -l‘l
”._.4 )
b ’,
3 s
© >
8 ..u p)
v..‘ . D -\-v
.
h,
.
P
'-. . .
- .
?.
m 1129°9€L ) {61°89€ ) 61°59 )
X *E1092 *E00€1 1 0v°*s2 I 01 031n00
- V(92°9EL ) (UE*BYE ) f64°69 )
. *gl092 *600€1 1 0v°s2 1 1Y H4vHO0HGAN
N
b 00°] 0s°
) 2 0Ilvy 1 olive NVd v3uy NUILVLS NOI LvH3gu
3 SA013 01 03I7ddy SOIjvy
b, o
., :
X {SY3LIN0IN JVNAOS) S371W JYVNOS NI VIV :
{ONOD3S 83d SuILdw I18NJ) ONOD3IS HI4 1334 D16Nd NI SHog '
SNOILVINGWOD JINONOI3 OI1Vu=NY1d 31d14 1N 404 ABYWWAS (UOT3d 40 GN3) 39VH0LS ONY AGTs Nv3d .
-
4
P,
4 .
v.‘ - .. . . ‘etaw e e « .- v - ' o, . ,
9 8- AN S0 ) e R S O S N e JE) NN FEs

Mt SRR, Iiintie _ DTN U RN | AR, (A




-r.1#44-1]u-

4%uﬁuu:?* .L.aa.iﬂw...ffaiv\\f....wumwu:,

ﬂ.._ ! PRARLEL . .\%\.A.. .\U-.-.-..
2
-...
ﬁ.\
'
f. "
p
-.u
b
b
¥
[,
w~
&
v.,
b,
o,
2
1
i .
- 1%
T
-
1 2
g .ow-m
i
e
X
[ 4
~ o4
7
P
2
X
oY
..;4
00°0 00°9Y 00°l¢ *€1092 *6S 05°21 02*¢11 00°1 , %
000 00°9y 00°s2 *FOOET ‘9t SE*L so-att 0s° . '’
SHNON SHNOM SHA0N $49 14-2v WY ¥3A0  A373°S°A and z
3UNIVE  ROVILINO XV dOL W3IAO 1074100 3VYHOLS Hid3a ul10Ay3SIY 40 N
40 3InlL 40 3nl NOlivang WOWIXVH NORL XV WORTI XY WORI Xy Oliva ) i
L
*wec1 0 *0 R014100 N,
‘€l °0 "0 39vy01S : o
0L°vol 00°00t 00°001 NOliva3I3 ‘i
nvU 40 a01 15342 AVAIGS Nva WM Seteccesteccese 1 NV 1

SISATUNY A134¥S RYQ 30 ANVWWAS




--------

AMERICAIl FLELT DAM

Height of dam = 37 ft.; hence small

Storage capacity at top of dam (elev. 100.0%)= 49 AC-FT.; hence small

’

A, Size Classification ]
1
b
J
A

Adopted size classification small

B.i) Hazard Potential

This dam is located upstream of and urbanized area,

Residential homes are located along the downstream channel,

The dam was originally used for process water and fire

protection by American Felt Co. Presently, it has no specific
function.
ii) Impact of Failure of Dam at Maximum Pool (Top of Dam)

It is estimated from the rule of "thumb" failure hydrograph,

that the following adverse impacts are a possibility by the failure
of this dam.

a) Loss of homes Yes 5-8 ;
b) Loss of buildingr Yes (Commercial) ;
c) Loss of highways or roads No ;
d) Loss of bridges No H
The failure profile can affect a distance of 3000 feet

from the dam.

c. Hazard Potential Classifications
HAZARD SIZE TEST FLOOD RAMGE
High Small 1/2 PMF to PMF
Adopted Test Floéd = 1/2 PMF . = 510 CcsSM
= 13,000 CFS
D. Overtopping Potential
Drainage Area 16,267 Acres = 25.4 #q. miles
o Spillway crest elevation = 100.0 NGVD
:‘ Top of Dam Elevation = 104.7 MGVD
§S Maximum s»illway discharge
." Sapacity wi't;_h(?ut ovcrt.:opping of dam = 1,335 CFS
~ test flood" inflow discharge = 13,000 CFS
f: "test flood" outflow discharge = 13,000 CFS
)
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AMERICAN FLELLT DAM

Dam Failure Analysis

1. Failure discharge with pool at top of dam (elev. 104.7 )= 9479 CFS

2. Depth of water in reservoir at time of failure = 35 ft.

3. Maximum depth of flow downstream of dam = @ Face 15.5 ft.

4. Water surface elevation just downstream)
of dam at time of failure ) = 80.5 NGVD

The failure discharge of 9479 CFS will enter and flow down-

stream 3000 feet until the brook reaches Pemberwick Dam .

Valley storage in this 3000 foot length of brook is substantial in

Xeducing _the discharge. Also due to roughness c¢haracteristics,

- . e ea s -
NOAGAC N P IO R AL N ARV, U v, Sy YNV PRI PR DY P P I S PULPE PSCF I PSSP

obstructions and frictional losses, it is very likely that the
unsteady dam failure flow will dissipate its wave and kinetic
energy and thus convert to steady and uniform flow obeying Manning's
formulae 3000 feet downstream. The failure profile will have

the following hydraulic characteristics:

DISTANCE FROM THE DAM WATER SURFACL ELEVATION NGVD REMARKS
0 104.7 Upstream of dam
. 0 | 80.5 Downstream of dam
1000 61.5
2000 56.5
3000 51.2

Beyond 3000 feet . Pemberwick Dam controlls the failure discharge:

Q= N/A CFS; S = N/A

n=___ N/A : b= N/ZA 7 d = N/A
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;J "Rule of Thumb Guidance for LCstimating Y
NI Downstream Dam Failure Analysis" 'j
o v
3 DATA )
N o k
G 1
- .- Name of Dam American Felt Dam -
- Location North of Pemberwick, CT 7‘1
Ll
R Drainage Area 25.4 sq. mi., Top of Dam 104.7 1IGVD

aa

Spillway Type Overflow-broad crest, Crest of Spillway 100.0 NGVD

Surface Area @ Crest Elev. 2.6 Acres = 0.004 sqg. mi. $
NS Pool Bottom Near Dam = 67.7¢ NGVD - ]
Assumed Side Slopes of Embankments = 2:1 b
Al
Y Depth of Pool at Dam (Yo) = 37 Feet
o Mid-Height Elev. 86. 2 NGVD
N ) Length of Dam at Crest = 187.8 Feet
é Length of Dam at Mid-Height = 109 Feet
. 25 % of Dam Length at Mid-Height = Wp = 27 Feet
v gt
RN Step 1
8 Storage (S) at time of failure A49 Ac~FT
+ (Equal to top of dam)
b Step' 2
‘o,
S Peak Failure Disg_}large3/2
- Qp1 = 8/27 Wy, Vg Yo
- =1.68 W, vo/2 = __ 9479 cfs R
Sy Failure is assumed to coincide with pool elevation at top of dam. ,
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DRAINAGE AHR
IMPACT AREA
DATUM: NGVD

QUADRANGLE §

MT. KISKO,
GLENVILL

SCALE  1:240
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Pemberwick Dam is located 3000 feet downstrcam

of American Felt dam. There is a 20 foot

drop to Pemberwick Dam which will cause the dissipation

of wave and kinetic energy of the failure discharge. Approximately,

the water surface elevations between American Felt dam

and Pemberwick Dam will be as given on Dam Failure
Analysis. The increase of depth at Pemberwick Dam due to
failure of American Felt dam is estimated to be 6.2 feet.
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¢o oo 120 | 8.33 | 4.1| 08 | 29772 l 4773 /0
EL D ) S280 cts 0
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CUSING () =

4
=000 LOVINSTEEANY OF DN

VB A RS s Y2

' !
WHEBE: N _0:05 S:9.0PE = 0,005/
EL, 65 __'r_ B EL, 65
EL, 55 . e EL, 85
FL45 ., __,. . . o e EL 45 J
100 wCHAmME\_ SEC.T\o\\) e 1006
Qr = S302 STorN6E (s) __42
ELEV | czern wF R_| g% | < |'4%] | cmerr
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RATING CURVE DEVELOPMENT

American Felt Dam
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.79 square feet
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APPENDIX E
NATIONAL INVENTORY OF DAMS

INFORMATION AS CONTAINED IN THE
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