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

REPLY TO
QTTENTION OF
NEDED MAR 21 15y

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Pemberwick Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual 1nspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
Fairfield Associates, Inc., Greenwich, Connecticut.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this
program.

Sincerely,

Incl %ISCHEI%ER

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

PHASE | - INSPECTION REPORT

identification No.: CT 00042

Name of Dam: Pemberwick Dam
Town: Greenwich

County and State: Fairfield, Connecticut
Stream: Byram River

Date of Inspection: November 12, 1979

BRIEF ASSESSMENT

This dam is a masonry arch approximately 115 feet long, 45 feet high with an averages top
of dam width of 8 feet. The dam was built about 1867 and presently serves no function ex-
cept an aesthetic one.

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. The emergency outlet works
are inoperable and there is no method of lowering the water level.

This dam is classified as INTERMEDIATE in size and a HIGH hazard potential structure in ac-
cordance with recommended guidelines established by the Corps of Engineers.

The test flood for this dam is the Probable Maximum Flood (PMF). The test flood has an
outflow discharge equal to 25,600 cfs and will overtop the dam by 17.0 feet in a stillwater
condition. The maximum outflow capacity of the spillway under a stillwater condition is
1,100 cfs, which is 4 percent of the test flood.

it is recommended that the following items be studied further: The downstream leakage,
the toe and the upstream face, and the spillway capacity.
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Recommendations and remedial measures that should be implemented by the Owner within
& I one year period after receipt of this Phase | Inspection Report, are further described in Sec-

AT tion 7.
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Thie Phase I Inspection Report on remberwick Dam

has been revieved by the undersigned Review Board memsbers. In our
opinion, the reported findings, conclusions, and recommendations are
ommended Cyjdelines afet ection of
Pams, and with good engineering judgment and practice, and is heredy .
submnitted for approval.

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division
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RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, CHAIRMAN
Foundation & Materials Branch
Engineering Division
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This report is prepared undér guidance contained in the Racommended Guidelines for

:_:-:: o Safety Inspection of Dams, for Phase | Invastigations. Copies of these guidelines may
'::: be obtained from the Office of Chief of Engineers, Washington, D.C. 20314. The pur-
N pose of a Phase | Investigation is to identify expeditiously those dams which may pose

 ~] hazards to human lite or property. The assessment of the general condition of the dam
= ; is based upon available data and visual inspections. Detailed investigation, and
-j:f: ’ analyses involving topographic mapping, subsurface investigations, testing, and

{" A det. iad computational evaluations are beyond the scope of a Phase | Investigation.

3-“_ o However, the investigation is intended to identify any need for such studies.
\

\}: :;-;'; In reviewing this report, it should be realized that the reported condition of the dam is
:-r'.: based on observations of field conditions at the time of inspection along with data
I available to the inspection team. in cases where the reservoir was lowered or drained
:-:: - prior to inspection, such action, while improving the stability and safety of the dam,

\ " removes the normal load on the structure and may obscure certain conditions which

~ might otherwise be detectable if inspected under the normal operating environment of

":'. :Z: the structure.
oy
'-':; It is important to note that the condition of a dam depends on numerous and cons-
{ ' tantly changing internal and externaf conditions, and is evolutionary in nature. It would
T be incorrect to assume that the present condition of the dam will continue to represent
_::Z'_' - the condition of the dam at some point in the future. Only through continued care and
\\ '.:j inspection can there by any chance that unsafe conditions be detected.

«‘:,\

B ¢ Phase | inspections are not intended to provide detailed hydrologic and hydraulic
R analyses. In accordance with the established Guidelines, the spillway test flood is
I based on the estimated ‘‘Probable Maximum Flood"’ for the region (greatest reasona-
__:—\ X bly possible storm runoff), or fractions thereof. Bacause of the magnitude and rarity of
:1 A such a storm event, a finding that a spillway will not pass the test flood should not be
o interpreted as necessarily posing a highly inadequate condition. The test flood pro-

-7 "' vides a measure of relative need for more detailed hydrologic and hydraulic studies,
- . considering the size of the dam, its general condition and downstream damage poton-
.: tial.

.f,_.: -

. The Phase | Investigation does not include an assessment of the need for fences,
gates, no-trespassing signs, repairs to existing fances 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
'::::: ‘“ and regulations is also excluded.
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NATIONAL DAM INSPECTION PROGRAM

i PHASE | - INSPECTION RE “JRT

o NAME OF DAM: PEMBERWICK DAM

KX

SECTION 1

X
% A

g
7/

PROJECT INFORMATION

1.1 General

]
s’:."' .
‘_: .'4 4,

05

‘ a. Authority: Public Law 92-367, August 8, 1972, authorized the Secretary of
the Army through the Corps ot 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-

LA/
|-

s
.
2

. x
s ol s

-:: > 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
WO selected dams in the State of Connecticut. Authorization and notice to proceed
} ! ! was issued to James P. Purcell Associates, Inc., under a letter from William E.
N Hodgson, Jr., Colonel, Corps of Engineers. Contract No. DACW33-80-C-0002
{::: o l has been assigned by the Corps of Engineers for this work.

oo

i_ : b. Purpose of Inspection

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.

=1 ; 2. Encourage and prepare the States to initiate quickly, effective dam safety
':-_\ S programs for non-Federal dams.

G

AL

\-J;: - 3. To update, verify and complete the National Inventory of Dams.
. :C:.I ;

1.2 Description of Project

AL

Cop  Va

Lo T, . . . .« ps .

:.: 0 a. Location: Pemberwick Dam is located in Fairfield County, Connecticut, ap-
' proximately 0.4 miles north of the village of Pemberwick on the Connecticut -
AR New York state line (See Plate No. 1}. The dam impounds water from the
!’_' a Byram River and is located approximately 3.5 miles upstream of Long Island
: Sound. The impoundment is situated in a north-south direction, with the dam

'6

i 1
SOV

''''''
o
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> located at the southem end. The latitude is 41° -O1'-42" and the longitude is j
; I 73°-39'-48". r
ol X
- : b. Description of Dam and Appurtenances: The Pemberwick Dam is an arch -f:
':: NS dam, built between ledge rock abutments, creating an impoundment in the nar- \
row gorge with nearly vertical sides. The downstream face is nearly vertical N
with a plan radius of 180+/- feet and is constructed of coursed ashlar maso- -{
| - : nry. The date of construction of the dam is approximately 1867. b
s A 63 foot long spillway is located in the center of the dam. L:
TN X
SRR The outlet works, consisting of pipes through the dam, have been inoperable B
‘ : for many years. The high level outiet was sealed in 1978 to control leakage ;
IR ; and the inlet for the low level outlet is suspected to be below the present sedi- )
::-: T ment level. -
T N
" . l c. Size Classification: The dam is classified as an INTERMEDIATE structure as
per the criteria set forth in the Recommended Guidelines for the Safety Inspec- ‘
Z:: o tion of Dams by the Corps of Engineers. The impoundment storage at the top
oo of the dam is 60 ac.-ft. (within the “small”’ category range of 50 to 1000 acre-
S feet) and the maximum height of the dam is 45 feet (within the “intermediate’
category range of 40 to 100 feet). The size classification is governed by the
L u \, height criteria.
> ;
N SN d. Hazard Classification: The dam is classified as a HIGH hazard potential
R structure as per the criteria set forth in the Recommended Guidelines for the
Safety Inspection of Dams by the Corps of Engineers. It is located just
. upstream of a residential development, a day school, and an industrial facility
AR where failure discharge may cause the loss of more than a few lives and ex-
::: . ' cessive damage due to high velocity impact from debris and flooding. The
b ; estimated water depth will inundate the school by approximately 10 feet and -
S cause flooding of structures along the banks in the village of Pemberwick of
T - approximately 3 to 5 feet.
SRS .
S The failure of an upstream dam (the American Felt Dam), located approx- :
- imately 3000 feet upstream, might have a potentially hazardous effect on the
k- % Pemberwick Dam. .
" e. Ownership: The Pemberwick Dam is presently owned by Fairfield Associ- N
- ates, Inc., 100 Putnam Street, Greenwich, Connecticut 06830. The property
.‘_: was acquired in 1979 from the GAF Corporation, Wayne, New Jersey, as a
;;: N development investment. Subsequent to the development of the property, the
d v owners will be a condominium association. T
S :
‘AR
'; :‘:-. :
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Operator: The operator and caretaker for Pemberwick Dam is:

John Koslowski, Maintenance Superintendent
Fairfield Associates, Inc.
6 Glenville Street
Greenwich, CT 06830
Tel: (203) 531-1822 (mill)
531-9093 (home)

Purpose of Dam: The Pemberwick Dam impounds water from the Byram
River. The original purpose of this dam is unknown, and its purpose now is
only aesthetic.

Design and Construction History: The Pemberwick Dam was constructed
after the Civil War in 1867. Reportedly, the dam failed in a flood of 1877 and
was rebuilt shortly thereafter. No information on the extent of the damage or
rebuilding is available. This dam was probably never used for power genera-
tion. No construction plans are known to be in existence.

Normal Operating Procedures: The dam, as it is presently used, requires no
attention for normal operating procedures.

1.3 Pertinent Data

Drainage Area: The Pemberwick Dam is located in Fairfield County, Con-
necticut. The drainage basin lies 0.4 miles north of the village of Pemberwick.
The basin is generally rectangular in shape having a length of 11.8 miles and
an average width of 2.2 miles. The total drainage area to the dam is 26.2
square miles (see drainage basin map in Appendix D). The topography is
generally rolling to moderate terrain, with elevations ranging from a high of
740 feet to 76.5 feet at the spillway crest. Stream and basin siopes are flat to
moderate having average grades of 0.9 percent to 1.2 percent, respectively.
The pond has a normal surface area of 5.5 acres, which is 0.03 percent of the
watershed. ‘

All elevations used in this report are based on the National Geodetic Vertical
Datum (NGVD). Elevations are based on a spillway crest elevation of 76.5 feet
estimated from available mapping.

Discharge at Dam Site: Discharge records are limited to estimated flows for
the 1938 and 1955 storms (refer to Section 5.3 - Experience Data). Listed
below are calculated discharge values for the spillway:
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b 1. Outlet works: N/A (inoperable)
th, -
! 2. Maximum known flood at dam site: Estimated by unknown source to have

o

[ JILIA.IL‘A_
P

been 3200 cfs in October 1956.

s 4
2, ‘a

3. Spillway capacity at top of dam: 1100 cfs at elevation 80.0.

N
- 5 4. Spillway capacity at test flood: 15800 cfs at elevation 97.0.
Z‘-_}TI . ' - 5. Gated outlet capacity at normal pool elevation: N/A
WERS i 6. Gated outlet capacity at test flood elevation: N/A
i :
';;:: '-_:I 7. Gated outlet capacity at top of dam elevation: N/A
S I
3 -{
:~j . 8. Total project discharge at top of dam: 1100 cfs at elevation 80.0.
.Q.J, .~:‘
A - 9. Total project discharge at test flood elevation: 15800 cfs at elevation
S 97.0.
o c. Elevation (Feet above NGVD)
‘N .
L i ‘ 1. Streambed at toe of dam 35.0
X
N 2. Bottom of cutoff Unknown
2 3.  Maximum tailwater Unknown
NI 4. Recreation pool N/A
5..J
\j . 5. Full flood control pool N/A
N
- - 6. Spillway crest 76.5
:} 7. Design surcharge Unknown
Vol (original design)
\ Ll
Ye o
; 8. Top of dam 80.0
Q,‘:
‘f'_;; 9. Test flood level 97.0

d. Reservoir {Length in Feet)

1. Normal pool . 1500
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2. Flood control pool N/A 1
3. Spillway crest pool 1500
4. Top of dam 3000
5. Test flood pool 3000

Storage (Acre-Feet)

1. Nommal pool 41
2. Flood control pool N/A
3. Spillway crest pool 41
4. Top of dam 60
6. Test flood pool 223

Reservoir Surface (Acres)

1. Normal pool 5.5
2. Flood control pool N/A !
3. Spillway crest 5.5
4. Top of dam 7.0
5. Test flood pool 11.0
Dam
1. Type Stone masonry
arch dam
2. Length 115 ft.
3. Height 45 ft. ]
4. Top width 8 ft.

v
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5. Side slopes

6. Zoning

7. Impervious core
8. Cutoff

9. Grout curtain

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 (inoperable)

1.  Invert
2. Size
3. Description

4. Control mechanism

Upstream: Vertical
above spillway
Downstream: 1H:10V
Unknown

Unknown

Unknown

Unknown

N/A

Overflow broad
crested, uncon-
trolled weir

63 ft.

76.5

None

Natural bed
Natural bed,

floodwall on
east bank.

N/A
N/A
N/A

N/A




SECTION 2

ENGINERING DATA

2.1 Design

There are no available records presenting design information for the construction of
the Pemberwick Dam. A plan made during a previous inspection in 1938 is included
in Appendix B of this report.

2.2 Construction

There are no available records of the construction of the dam and it appears that the
above referenced drawing illustrates the “’as built” condition. The high level outlet
was plugged in 1978.

2.3 Operation

No forma! records of operation are kept for this facility. The dam is inspected
weekly by personnel from Greenwich Associates, Inc., developers of the surround-
ing property inclusive of the Pemberwick Dam. The dam has only an aesthetic use at
this time.

2.4 Evaluation

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

b. Adequacy: The lack of indepth engineering data did not allow a definitive
review. Therefore, the adequacy of this dam could not be assessed from the
standpoint of reviewing design and construction data, but is based primarily
on the visual inspection, the dam’s past performance, and sound engineering
judgment.

¢. Validity: The validity of the limited information available must be verified.

Db e Bodie o A A
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SECTION 3

VISUAL INSPECTION

3.1 Findings

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

The following procedure was used:

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

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

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.

Before the inspection, the available existing data and aerial photographs
were studied and reviewed.

b. Dam

1. Crest: The top of the dam is constructed of granite capstones with no
evidence of settlement or misalignment (Photo C-1). Grass is growing
between some of the stones. The dam’s east crest supports the gear lift
mechanisms for the outlet works, and a metal pipe railing around the
perimeter, which appears in good condition (Photo C-5). The western top
of the dam was not accessible, but appears to be in a similar condition.
The top of the dam has a width of approximately 8 feet.

e T A T AT FT 4T g7 T e 4T 8"  Foa T e T T T e T T e T



A ' 2. Upstream Face: The upstream face of the dam is stone masonry with a
. vertical face above the water level at the time of the inspection, which
, l was approximately 31 inches below the top of the dam. Grass was grow-
f‘ijl ! ing in the joints between some of the stones.

e | 3. Downstream Face: The downstream face is also stone masonry with a
nearly vertical face. See Appendix B for a typical cross section through
" I the dam. Grass and small shrubs were growing in joints between some of
AU the stone blocks. Leakage was noted from several masonry joints at and
- . adjacent to both ends of the spillway (Photos C-3, C-4). The dam appears
A ! to be founded on bedrock.
h]

c. Appurtenant Structures

o 1. Spillway: The spillway is a 63 foot long and 8 foot wide broad crested
weir with a free drop of approximately 33 feet to the tailwater (Photo
C-6). It is constructed of capstones which overhang the downstream face

of the dam by approximately 6 inches. Water was flowing over the spill-

" way at the time of inspection, and leakage was noted between the stone

‘].;: j:':: i comprising the vertical ends of the spillway and the masonry dam em-

:_Zj : bankment. Two logs, each approximately 15 inches in diameter and 30

D feet long, were resting on the spillway crest at the time of inspection

. l (Photo C-2). it is probable that they wil' wash over the crest during the

< < : next high discharge, possibly creating an impact or blockage hazard
‘ - downstream. 1

i 2. Low Level Outlet: The information provided by the representatives of
‘ f the owner, and record photographs, indicate the presence of a low level
. outlet located approximately in the center of the dam. The slanted gear
lift mechanism on the dam’s east crest apparently regulated flow through
- o this outlet, which is suspected to lead through the dam. The present level
e of silt and sediment on the upstream side of the dam, and the owner, indi-
cate that the intake is covered and, therefore, inoperable.

ifahfnsifotai ik

- i 3. High Level Outlet: The high level outlet is located on the east side of :
;jzl - the dam and was controlled by a valve attached to the vertical gear )
- ':'_f : mechanism. The threaded bar for the mechanism has been sheared, red- )
~ad nering the valve inoperable (reportedly in the open position). The horizon-
o tal outlet pipe from the downstream face of the dam to the vertical shaft
}\' ‘.-;. in the center of the dam was filled with concrete in 1978 by the S. E.
W Minor Company.
"i M d. Reservoir Area: The impoundment created by the dam is a narrow flooded

portion of the natural river bed. The valley walls are fairly steep at the dam and




. become less steep 1500 to 2000 feet upstream. Bedrock appears to be at or
.‘ near the surface. No geologic features were detected that could be expected to
- ' adversely affect the dam.

Pd

| Trespassing on the dam is prohibited and the dam site is fenced and locked on
the east side and fenced on the west side, reducing the potential for trespass-
ing and vandalism. The fence on the west side has collapsed on the upstream

a a
3

Pd

Q- end (Photo C-2), but protection against access to the site is still afforded.
O
o e. Downstream Channel: Immediately downstream of the dam is a continua-
S tion of the steep valley walls on the west side, and a building (Mead School)
T and flood wall on the east side (Photo C-7). Numerous trees are overhanging
. the channel in this section. Further downstream, the channel is iined with
: riprap and is a fairly straight uniform trapezoidal channel (Photo C-8).
-
|
< ' 3.2 Evaluation
- |
| Based on the visual inspection, the Pemberwick Dam appears to be in fair condition
\. overall, and there were no major areas of distress noted. Specific items of concern
WD ; that were noted are:
> ‘ The inability to draw down the pond level due to the inoperability of the outlet
! works.
;.::: o The presence of leakage on the downstream face and the vegetative growth on the
T ' faces of the dam.
C The structural integrity cannot be evaluated due to the unknown conditions within

and below the dam.
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N SECTION 4
R . i OPERATIONAL AND MAINTENANCE PROCEDURES
':: - i .
"' e 4.1 Oporational Procedures
. - '
. There are presently no operational procedures for the Pemberwick Dam. It has only
PO an aesthetic purpose at this time.
I 4.2 Maintenance of the Dam
J:::" o
\ f There is no regular maintenance schedule for this dam. The downstream channel is
Ny j lined with riprap for erosion protection and is free of vegetation growth. Upstream
po-n 9 of the dam, the tree-lined channel has natural steeply sloping rock walls not requir-
& ing any maintenance.
a N
KR . . e
- 4.3 Maintenance of the Operating Facilities
AL
< No maintenance of the outlet works is presently performed. The high level outlet
::: - was plugged in 1978 and the low level outlet is apparently covered with sediment
.: - and is inoperable.
" -
") , 4.4 Description of Any Warning System in Effect
b ) ‘
-\ -
_\j - No formal emergency or contingency plan is in effect to reduce or minimize
.:: oo downstream damage in emergency situations.
» | -—
4 4.5 Evaluation
o
\ o To insure the safety of the residents and industries immediately downstream, a
Ij'{ g regular inspection and maintenance program should be developed and imple-
mented.
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e SECTION 5
Py \
i l EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES i
::‘:fj ’
SO
S
SO 5.1 General
._.--‘ ~
Ry
; el ' The Pemberwick Dam, built across the Byram River, creates a narrow impoundment
IR with a total storage capacity of 41 ac.-ft. at the spillwa - clevation of 76.5 or 0.03
percent of the watershed area of 26.2 square miles. Each foot of depth in the pond
-'.:}\.; above the spillway crest can accommodate approximately 5.5 ac.-ft. The spillway
AL is a 63 foot long by 8 foot wide broad crested uncontrolled weir. Stream and basin
N slopes are flat to moderate having average grades of 0.9 percent and 1.2 percent,
AR respectively.
ooy
._:f:\: 6.2 Design Data
SO
| - i a. Flood calculations were done by the State of Connecticut in November, 1955
‘-_3.::‘, . ' and yielded a 100-year frequency flood of 3390 cfs for the Pemberwick Dam
: Y site.
XM
o To supplement this data, U.S.G.S. topographic maps (scale 1'=2000°) were
A u 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.
}"\Q R Surcharge storage was computed using U.S.G.S. maps. Some of tha pertinent
::.:.\ ) hydraulic design data was obtained and/or confirmed by actual field measure-
A ' ’ ments at the time of the visual field inspection. ‘
= ‘
:Z:-j. ’ i b. Outflow values (routing procedures) and dam overtopping analyses were com-
YA puted in accordance with the guidelines developed by the Corps of Engineers. !
YOUN . 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.
W 6.3 Experience Data
- Historical data for recorded discharges at the dam site is limited to the following
: . ‘ approximations derived in 1955 from an unknown source:
oo .
"5':. o July and September 1838 - 2400 cfs
DI October 1955 - 3200 cfs
N
6 e
.. B ‘ From the spillway capacity and dam overtopping analysis calculations, both of
[ these floods overtopped the dam by at least 2 feet.
s,'.;
i s
AR
By
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SR 5.4 Test Flood Analysis
i I Recommended Guidelines for the Safety Inspection of Dams by the Corps of
SO Engineers were used for the selection of the “Test Flood". This dam is classified as
T~ a HIGH hazard and an INTERMEDIATE size structure. Guidelines indicate that the
-_::Z-.l ::Z ' Probable Maximum Flood (PMF) be used as the test flood for these classifications.
' The watershed has a total area of 26.2 square miles. Snyder’s lag was calculated to
[ ‘ be 7.31 hours and a Snyder peaking coefficient of 0.625 was used. The 200 square
jj'.: - miles - 24 hour Probable Maximum Precipitation (PMP) is 22 inches. The flood hy-
:‘;'.: ’ : drograph package, HEC-1 computer program, developed by the Corps of Engineers

RO was utilized to develop the inflow hydrograph, route the flood through the reservoir,
S and for the dam overtopping analysis. A test flood inflow equal to the PMF was
calculated to be 25600 cfs. The inflow of 1/2 PMF is 12800 cfs.

:;k The spiliway capacity is hydraulically inadequate to pass the test flood (PMF) and

:-d“ . overtopping of the dam will occur. The maximum outflow capacity of the spillway

() :j'f- | without overtopping the dam is 1100 cfs. This corresponds to 4 percent of the test
- '

flood and a storage above the spillway level of 19 ac.-ft. The maximum outfiow dis-
charge value for the test flood is 25600 cfs corresponding to a depth of flow over
the top of the dam of 17.0 feet and a storage above the spillway level of 182 ac.-ft.
The outflow value for 1/2 PMF is 12800 cfs. A spillway rating curve and a reservoir
surface area - capacity curve are included in Appendix D of this report.
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There are no operating outlet works and all flow must be discharged over the spill-
way or top of the dam. Storage for impending flood conditions cannot be provided

[ A

€ 5 _F b

o if the pool level is high.
T
: t 5.5 Dam Failure Analysis
. ;
e ’ This dam is classified as a high hazard structure. Failure discharge can cause
e damage due to high velocities, impact from debris, and flooding to over 5 residen-
tial homes, a school and a commercial building. The calculated dam failure dis-
< ‘ charge is 8350 cfs at a pool level equal to the top of the dam. At this level, the
\ . " ‘ prefailure flow in the downstream channel will be 1100 cfs corresponding to a
; J_ : depth of tlow of approximately 5 feet. Failure will produce a water surface level of
O approximately 11.5 feet immediately downstream from the dam. The failure dis-
._E:f; :;:f charge will affect downstream areas for a distance of 3000 feet from the dam. At
a this distance the water surface level will be approximately 1 to 2 feet above normal
SN observations. Beyond 3000 feet, the effects of the failure discharge will be reduced
Y as it enters an unnamed pond. Water surface elevations due to the failure of the
\:E: T dam are listed in Appendix D. Probable consequences including the prime impact
S areas, are also listed in Appendix D.
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SRR SECTION 6 |
|
‘ ' EVALUATION OF STRUCTURAL STABILITY \
R ' |
L |
VO 6.1 Visual Observation !
‘.-‘ - : |
G j The visual inspection revealed no signs of major physical distress in the structure. ‘
‘ However, leakage was noted on the downstream face.
t
6.2 Design and Construction Data
e ‘ There is insufficient design and construction data to permit a formal evaluation of
- stability.
SR
AN
o ; 6.3 Post-Construction Changes
‘.'-Jl' :-:
oy . i No post-construction design data pertinent to the embankment or foundation is
ad

i available. It is believed that the original dam failed in October 1877 and the present

o~ 9 dam rebuilt shortly thereafter. The extent of the damage due to the failure or infor-
oAl mation concerning the rebuilding is unavailable.

oe

-s._’,_: -

The high level outlet was sealed in 1978. The low level outlet is suspected to be
below the present sediment level.

\.j 6.4 Seismic Stability

The dam is in Seismic Zone 1 and, hence, does not require evaluation for seismic
. stability according to the Corps of Engineers Recommended Guidelines.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

Condition: Based on the visual inspection, past performance and hydraulic/
hydrologic evaluation, the Pemberwick 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.

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 recominendations and remedial measures described below
should be implemented by the owner within one year after receipt of this
Phase | Inspection Report.

7.2 Rscommendations

It is recommended that the owner engage a qualified registered engineer to carry
out the following actions:

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

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

7.3 Remedial Measures

Operational and Maintenance Procedures

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

2. The two logs should be removed from the spillway crest as soon as
possible.

3. The trees overhanging the channel downstream of the dam should be
removed.

15




4. The damaged fence on the west abutment should be repaired.

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

6. The low level outlet should be brough back to an operating condition {o
allow the pond to be lowered.

7. Institute a program of annual periodic technical inspection with special
emphasis on the joint between the dam and the rock abutments at the

valley walls.

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

7.4 Alternatives

Remove the dam.
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~if . INSPFCTION CHFECK LIST

;Egi'f PARTY ORGANIZATION

AN PROJECT PEMBERWICK DAM DATE NOVEMBLR 12, 1979
o

o TIME 10:00 AM - 12:00
e

.»_:.r

WEATHER PARTLY SUNNY

SR W.S. ELEV. U.S. DN.S.

;”" PARTY :

o 1. R. JOHNSTON, JPPA 6. D. KNARFL - GREFNWICH ASSOC.
{..~. L)

R 2. _R. LYON, JPPA 7.
SO

i = 3. G. SALZMAN, CWDD 8.
o

%id - 4. 9.
e Lo
}"-. 5. .
X

L ¥

jﬁs . PROJECT FFATURE INSPFCTFD BY RFMARKS
L '_-.r

{ij '\ 1., Hydraulics R. Johnston

-‘.\ r

ey ” 2, Structural R. Lyon
o

ftg 3. Geotechnical G. Salzman
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INSPECTION CHECK LIST

PROJECT PIMRERWICK DAM

PROJECT FEATURE

DISCIPLINE

DATE 11-12-79

NAME

NAME

AREA EVALUATED

CONDITION

DAM EMBANKMPNT

Crest Elevation 80.0
Current Pool Elevation 76.5
Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical 2lignment

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

A-2

GOOD - STONE CREST

GOOD - 31" BFLOW CREST

NONE OBSERVED
GRASS GROWING
NONE OBSERVED
NONE OPSERVED
GOOD
GOOD

GOOD

NONE OBSERVFD

NOT PFRMITTFD
MINOR - GRASS
NONE ORSERVED

N/A

TOE NOT VISIELE - UNDERWVATER

LI'AKS AT AND ADJACENT TO
SPILLWAY SILL EDGES

NONE OBSERVED

NONE OESERVED

NONE OBSERVED

NONE ORSERVED

BETWEEN STONES

& SM. SHRUBS IN JOINTYS




INSPECTION CHECK LI1ST

PROJECT PIMPERVICK DAM DATE 11-12-79
PROJECT FEATURE NAME
DISCIPLINE , NAME

AREA EVALUATED CONDITION

CUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel ENTIRE RIVER BED - UNDERWATER

b. Intake Structures

Low Level Outlet NOT VISIBLE - SUSPECTED TO EE
CONTROLED BY THE SLANTED GEAR
LIFT ON THE TOP OF THE DAM.

INTAKE SUSPECTFD TO BE BELOW
PRESENT SILT LEVEL AND INOPERAERLE.

High Level Outlet SURFACE INTAKE OPEN. LOWER INTAKF
NOT VISIBLE. VFRTICAL GFAR STEM
ON INOPFRARLE (SHFARED SHAFT).

.......... TS . e S . .. - - -
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o - INSPECTION CHECK LIST

by '\ +

.-_'.r- e PROJECT PFMBERWICK DAM DATE 11-12-79

ROERN

T PROJECT FEATURE NAME |
!
0 n DISCIPLINE ~ NAME |
..-:'.- :
o

|
e AREA EVALUATED CONDITION |
DI |

i & OUTLFT WORKS - TRANSITION & CONDUIT

SR Low Level Outlet TYPE AND CONDITION UNKNOWN.

High Level Outlet A VFRTICAL SPAFT LEADS FROM THF
SURFACE AND LOWFR INTAKE TO A 36"
PIPE WHICH EXTFNDS HORIZONTALLY TO

R : THE DOWNSTRFAM FACF OF THF DAM. {
SR PLUGGED WITH CONCRETE IN 1978.
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n .. INSPECTION CHECK LIST !-4
-: ~ PROJECT PFMRBFRWTCK DAM pDATE 11-12-79 f
: PROJECT FEATURE NAME ]
—d
.| DISCIPLINE NAME '
, ;
b L
b -
N AREA EVALUATED CONDITION ]
| b
| A OUTLET WORKS - OUTLET STRUCTURE g
b AND OUTLET CHANNEL ]
- - . . '\
i Structure NOT VISIBLE. °12 INCH OUTLET VALVFE g
ON DOWNSTREAM FACE OF DAM FOR HIGH B
, LFVFL OUTLFT WAS REMOVED AND OUT- Y|
v LET SEALED WITH CONCRFTE IN 1978. .
v LOW LEVEL OUTLET WAS APPARENTLY A 3
v o PIPE OUTLETTING THROUGH THE FACE R
N OF THE DAM. "
Yy e .9
S S -
. Channel SEE SPILLWAY DISCHARGF CHANNFL. "
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INSPECTION CHECEKE LIST
PROJECT  PEMRERWICK DAM DATE 11-12-79
PROJECT FEATURE NAME
‘ DISCIPLINE NAME
AREA EVALUATED CONDITION
_ﬁ OUTLET WORKS - SPILLWAY WEIR,
. APPROACH AND DISCHARGF CHANMNFLS
1 al Approach Channel ENTIRE RIVER BED - UNDER WATFR
» General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
ﬁ Floor of Approach Channel
- b. Weir
General Condition of Granite GOOD
i Rust or Staining N/A
Spalling NONF OBSERVED
‘: Any Visible Reinforcing NONE ORSFRVFD
': Any Seepage or Efflorescence SPILLWAY FLOWING - NONE VIS IBLE
$ Drain Holes NONE OBSERVED
r c. Discharge Channel ENTIRE RIVERBED - UNDERWATER
- General Condition GOOD
\ Loose Rock Overhanging Channel] NONE OBSERVED
" Trees Overhancina Channel YES
- " Floor of Channel UNDERWATER - APPARENTLY ROCK
S Other Obstructions BUILDING AND SURROUNDING CONCRETF
:2.:: " WALL ON LEFT SLOPFE
S |
2 BNy
C e |
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APPENDIX B-1

DESIGN, CONSTRUCTION AND MAINTENANCE
RECORDS AND LOCATION

Mr. Victor J. Galgowski

Dam Safety Engineer

Water and Related Resources Unit
Department of Environmental Protection
State of Connecticut

State Office Building

Hartford, Connecticut 06115

Greenwich Associates, Inc.
100 Putnam Green
Greenwich, Connecticut 06830
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APPENDIX B-2

COPIES OF PAST INSPECTION REPORTS
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BUCK & BUCK

o ENGINEEHR RS

Y 98 WADSWORTH STREET, HARTFORD, CONNECTICUT 06106

n JAMES A. THOMPAON n¥ExnyY ‘:()l‘:;:: BUCK ’?
g BOBRINSON W, BUCK lomxu:n:l;'. Heex :J
- LAWREXN(S F. BUCK 19331030 '.U
COMM. 5713-131 June 13, 1978 x
dhx s
. Mr. Victor Galgowski, sy L;q;rj‘”“”'“
. Superintendent of Dams, HECEIVEL
Department of Environmental Protection, R
O State Office Building, i 4 A 4T
N Capitol Avenue, JUN 1 81375
O Hartford, Connecticut 06115 b ISVIERES
abhieiiey
P Reference: “American Felt Dam" REFERREO
- Byram River, Greenwich TILED cot e e e -

Dear Vic:

We inspected the subject dam on May 19, 1978 and found the dam to be in

good condition and apparentiy safe. There is a slight leak at spillway level

ll in the west abutment, but the leak is very minor and nothing to be concerned
7 about. The dam is a cut stone masonry arch, founded on ledge rock. Most

probably the abutments also bear against ledge rock. The dam is basically a

run of the river type structure which can be overtopped without danger to the
dam.

s

]I I checked the Corps of Engineers 'Flood Plain Information Study" of the
. Byram River, prepared in 1964 and found that the subject dam is called the
' "Aerotec" dam in that report. The Corps study indicates the dam will be over-
N topped by a 10-year flood. The study also indicates the downstream channel
A will contain a flood flow of 4,300 cfs, which is equal to the flood of record,
’ which occurred in October of 1955.

Although the dam itself is in good condition, we found some of its appur-
tenances in bad shape. The protective railing which surrounds the east abut-
ment is rusting at the base of each post and a large section on the downstream
N side has broken off. The gate mechanism operating wheel has been broken, the
S stem is badly rusted and it's most probable that the mechanism is inoperable.

A gate and section of pipe that had been installed in the old "pipe head race"
‘o has broken off, reportedly due to heavy ice loads this last Winter, and water
o, is spewing freely from the broken pipe. Downstream owners expressed concern

about the flow from this pipe, but it is being deflected by a ledge outcropping
and is causing no damage.

Reproduced from
‘b:‘s)t available copy. g
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BUCK & BUCK ENGINEERS
Mr. Victor Galgowski raox 2,
June 13, 1978 comu.  5713-13)

In summary, the structure is in good condition and appears to be safe.
Some of its appurtenances need improvement, but they are all non-structural
maintenance type items. The owner should be notified of these conditions.

Sincerely yours,

7

James A. Thompson

BUCK & BUCK
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by = No. ‘- WATEL RESOULCES COiiISSTON N E S
B = SUBLKVISION OF DAMS , ’
L Inventoruiqd INVENTORY DATA - 7 " g
L B T <« ' L / -
-.J\ :-. Y . ;o // /“ feird :l
- Date -2 - & ¢ ) g
; ﬂ . : (1 ‘I'Yl’ f n«\ nE RN PR
= Name of Dain or Pond Lo N\ LA S /f RS 15 T
X e ) ' a3y /4
¥ -, Code No. oo { /P J' vl TR ) -
4 .-‘ ) . ~ :
Y “Nearest Street Location __~7(e 7 #icee il
' ) Town T loar=——=: @(?. ex NuuYC k_____ A . .- ‘
e . . rt (\'/(' \Jf/L'M/ S
'U.S.C.S. Quﬂd. Cyc ¢ *7 Ve o o . T,
A s . Lge ctan Doave
= Name of Sfrr—*am RYREe i gl 200

- Ownex
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. . . -« 7 ,p oty
Pond Used For [V Duic &7 c ¢S ShH 6;,/. Lot
o o P t
Dimensions of Pond: Width Lengti Areca _'*i_:__
' T - . 2t
Total Length of Dam R Length of Spillway Dé”-

i

Location of Spillway ¢

y/rfev]

-

Height of Pond Above Stream Bed __ .39

ot

! c‘ A /,L' LL/

>
LR

Height of Embankment Above Spillway

Typc of Spillway Construction _ /7.7t d  Cenre .
Type of Dike Construction s lave 4 Con. - -
y Do J I \ .
' Downstream Conditions A/J<. ey Jooi  fxciw ! —
7 - \ -
<L L oA ’ AR I Y VT I
Summary of File Data o , SO Joo e ARRIL -
PRV ' v '
N L .
Remarks <o/70¢¢ 1) /14d/C [ 1 <o Tefed G o

1

Conrilrioeds
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Would Failure Canse Damage? /O -
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! CoPY

N ~ TOWN OF GREENWICH
CONNECTICUT

-

- DEPT. OF PUBLIC WORKS

r-'.‘ o

Septestior 5, 1950

';A fn

Yre ite e I2himlery
Ameorlesn Felb Co.

if Glenville, Conn,
S Pes Yisenry Arch Tam - Dyran fiver
Dear Vre Lolsbdergs Lerth of Comly Ave,
% - .
e &4 vas fortunate fer +r nurnaces you menticne? the other day Nt ocur
) comany nui ovng the Ref & we duid and that cu had drasm dain Lhe ator jer
- tha purnove of repairing a ;:te. The foundatinn of ihis dany nas oirored
. ne ior szversl yaeurs rot knewin: whelher or not vnrisrseearing had cecovrred
- at ‘re feandailon in the Lailvater pcole  1hia poul wis pumicd ot ond
. proterrasha tien cente 1oty a set of zane bein . cnelosads I opad previensly
- abtlemtod 4o Last the foundition Vv sredzin: with ten. poles rum o ralt
-~ Yt oz orou ean raadily realize hig wos not ontirely satlisfasliarrs Yoo vill
rota that the photosraphs show no undersecurin: ol the foindatizca ay -3 toe
- 6o the fame I would sus ect Lhat wheonowsr coopertanily olfcerls, say ia prricds
l «.” Tivoe to ten vears, that (ke pool Mo g.a-*'m:-zcd angd Lk2 ourduitiem enminnd,
“ The led-o ruck on tho west abutoont :j*arnw°‘7 is in bc(fer cnditien
fl tian Lhib on Lhe east duo asnarentily te Uhe inetination of the strati: culion,.
T A1 rob exadn: thr ashior ~enonry fcints elesely since tho ~laole aren
< vaio 2lippery and I did not care to 1711 aud wreax a lese A5 suested Lo you o~
N cvor e Lelvnhwene T think it vould be Lo our ccroonprta interest @0 evrnine
the pointins Lo doternine Lo what depth 4 las detoricrateds “his is a soni-
i< are'. t:pe damoand 15 the y“iﬂtnﬂ“ Catericrites materially, it would e mesoile
3 ovir a nerlod of tinse, 1n.ou s Uhe accumulation ol crller move-onta, Lo urin:
avout a condditlon that =i-ht ivouir the siufety of the <dame  Tf Lhe rorizr bas
- Joeriorst-~d or is washed at entircly Lo a eensideratle depth 1 -culd suest
- you look into tha nessibility of ma¥ins repairs be Lhe “oila wrox‘uu. rs you
knew, bj Lh i5 nrece 3 rortar is shot into the structure at conzidora’le velecity.
" I would belizve alao that this nrecess would do as focd or a tetier 3cb und
~ at lcss cc*t thin the usual hand ratheds of pointing.
.

I understand that now diving i3 not pormitted from the da~. Teu will
rote in the photorraphs a uvizeable . culder apnroximately in Lin center of
Lthe pool; 1t is a wonder that so~a toy did not treak his neck in Lhe past.

‘: AT I
DA 11
.o

B A

POl N
Q.
-~ 0
A

> You will understand of course that <7 principal interest in this ctrue-
' turs 43 duo to feeldin: thit the Toom pas meme rezponsibility to tha indtinbie
ants in the F-*berwicm ilood pluin telow Lia dam ag well as dana e Lo Tewn

roxds and bridras.

2

’A
Y
ol Yours very truly,
. - Reproduced from
R (/W :> best available copy.
' . o’
& :1_: ' ’ "_‘ -( L;—,t L)
DA JUCell Ve Jozeph Ve Cone
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December 15, 19358

Drainsze Commission ¢ . ‘3 p \{

Towm Ball

Greenwich, Coan,
Re: Byren River Dams

Gentloment~

At the request of your Commission, representing the Town of
Creenwvich, and other interested perties, on inspecction wos made
Fovembor 2, 1938 of three daxs om the Byrem River by e corxittoe
of this Becrd consisting of !Yesars. Pelrer, 3leir end Cone, with
particular reforence to loss or demage in the Pexberwick flood
area should these dans break away,

A study of the watershed to determine probdbeble maxinmus rune
off was mads by the writer end ficld dasta wes obtalned under his
suzervision,

The dems under considerstion, in order following dowastrean,
are cormonly knowvn a3 thei- Reynolds en, Telt Co. Dar., and
Re. B, & o Dar, owned respectively hy Grece Vo A, Reynolds, The
American Felt Co, &nd “tussell, murdscll & ard Bolt & Nut Co.

waterched,

setershed tridutury to the Felt Co. danm 18 27,35 sqe mi. 2nd
to the R. He & 7o dem 27.75 B83e. ., both npgroxinote. ‘Jater 1s
diverted fror: the watershed zt two points; by lew Yorx City on the
west branch of the Byrem ot the stete Line ond on the east brench
by the Greenwich iater Co. above Cld 1111 Road.

Astimated flood flow on July 23, 1938 end Sept. 21, 1938,
both of the sarme megnitude, was approxicately £000 cuble feet per

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

........
----------------------------
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Drainago Cormission -2 -
approxinetely 2200 0.fe8e

The watershed, fror a runoff vicwpoint, 15 undeveloped,
Quickor runoff with higher flood stuges is to be expcoted in tho 3
future due to swomp olearsnce and drainage, construction of stornm :
dreins, buildings, pevements, snd other impervious surfoaces, K

Usin,; the Fuller forrmula with a watershcd constant of 60 and ;
timo frecueney of 1000 a maximum rate of runoff is obtecincd of
5200 cubic feet per scoeond or more thun twice the flood flow of
the floods of July and Septembor., This is not en unresgonsbdle
flood to expeot sometinmse in the future, particularly considering
the corpaoratively small ares of tho watershed, IHecd the center of
the hurrlcsne of Lepterber pessed along the Byren watershed, this
flow would have been obteined,

2lanse

o construction plens of the dams cre known to be in existence,
The Reynolds and Felt Co, dums are evidently by their appcarance
quite old, The ori¢inal 2, Bs & ‘o dem gulite liicely friled in the
flood of October 9, 1877 when precipitetion was 9,7 inches in 1C,.5

hours et hite Fleins, K. Yo It 13 reonasonable to presume the
present R, 8, & ..o dur was bullt shortly thereafier,
Back proriles of scotions of dems at moximur hefght were ob-

tained by sounding from e boat with an iron rod throuch water and

RDRPY TV T B N B BRI

silt, oonsequently sections asre aspproximete, Condition of toe of

R, B. & i, Qam wao investigatod in the seme manner,

Reynolds Dar,

This dem is a typloal dry rubble overflow dam with vortioul




Drainage Cormission e J -

n face, originully with a tight-lino cnd probadly on impuct plat-
form. 4butnmonts arec spoinst ledge rock. leadrace ends in a
wooden bulkhoad in poor oondition, 014 mil) hags been rezod. Tho
pond formed by the dan. is shellow due to silting end irpounds

L
: 7 about 5 ecre feet,

The dan is & small affair ibp poor condition ond unless ro-
peired will go out during some freshet. rFailurc will be comparae
tively slow; the dem will not give way all at once. For this

- reason and sinco only a smoll emount of water is retained by the
- danm, no serious harm will be done,
. Felt Co, Dem,
This der is locnted 170C*i bolow the Reynolda dem and 3300%:
‘ ! above the ®, B, & ¢ S6am, I'rincipal dimonslions srec as follows:-
Crost length 200%1
Spillway length 49°
Laximum heigsht at soillvey 30
a o Top width at splllwey 15¢
. Bottom width at spillway 194
e freoboard 4.75 aver,
Area of pond 201 ACe
g Capacity ot pond (silted) 62  io. Tt
The dsm is constructed of c¢erment rubble mesonry with & vortiocal
= -
e = faece, The back, as nearly ce could be deternmined by soundings, 1is
éﬁ . stopped., Tho spillway section is arched in plen with & fece radius
Oy L
'% - of 85*', The eust ebutment hos oonsideruble moss and is backed by
.%: 3? a retaining well, perpendiculsar to the dam, with heevy fill in bnck
oty
Jﬁ of retaining well end botween dem and mill building. The west cbut-
& EX ment hos not sufficient mass nor is the plsn proper to teke arch

thrust, Consequently the dan should be oonsiderod as a pgrovity

seotion disregarding arch action.
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C@: Greenwich Drainage Cormission - 4 -
L |
;g . Izpoact of overflow at spillway is teken by exposed ledge
;ﬁ E; rock snd thero is no denger of concealed underscour, It is bo-
‘ - lievod the rain portion of the dunm is on led;ze rock, The extreme
éi'f ends may not bo,
E% g The spillway is inadegquate, The crest wes topped by a fow
} - inoches during the floods of 1938, If aplllvay length remasins {he
133 2; some end crest length is held to 185' by building up ends, it 1s
Ei - probable a future flood would have a still water height of about
). - 2,5' adove aorest of dcm and adout 7,3 above spillway. Length of
§§ f; spillwey should be inorcesed by extending sane to the weate

Under the copnditions stated above and considered as e gravity

v
oty
2"

-~

section, the resultant of foroes acting on the daxm falls well out=

A

'.': side the middle third =nd +hile the dzm: le theoretically safe

j egainat overturning, there is probcble teasion in masonry in the
,_.\ ': bsok of the dam. There is not the margin of sefety indicated by
33 ” good pructice, particularly when the condition of-the masonry in
\\ 7 the interior cf the dsm 13 unknown., The dax can be strengthoned by
™ additional masonry elong the downstream feco.

": . Trecs have been nllowed to ygrow on snd olose to tlie dan. This
iﬁ s should not be allowed scoount of root sotlion,

_. There is 2z colleoting troush along the east portion of the

5§§ 5: dnr to take overtoppins. If this wee not included in the ori-

L ginnl design, it was bullt a3 the result of some exporionce in

:—’ o the past., The bottom of this frough should be paved to prevent

in iﬁ scouring.

X

"

z -‘-.-‘~.

If the dbuilding on the downstreenm side of the west end of

> §
N7 3
s
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:§$ o Greenwich Drainage Commicsion -5 -
NN

. the dam i3 to be protected, & similexr trouih should de con-

;;%; struoted elong the west portion of the deom,

f;; An extreordincry flood would ;robadly cut sround tlo ends
' ;; of the den, pertiocularly the weat end, This might result in

;E% ?‘ progressive undernining of the ends of tho dan end finael fnrilure,
'IEI 2 To prevent this, ends of dem should be reiced end oarried book

i. g into solid ground,

7%3 B Thore §is8 o leskx througch the battor of the sluicewsy under
h* h the ensterly portion of the s8pillwey. This should ba ropaired,
'iﬁi - The old slulceway in the westorn portion of the dum {3 not used
?ﬁ N and should be closed with nssonry.

S The fact thrt s Qarn hes stood for a lonsg period of years

should not of itself :sive assurance the dam will withstand ell

Tuture floods, 70 rcfute this idca there is the evidonce,
throughout Sew Znglend, of numerous negleoted daxs that havo
-F:: ::’ failed. »n o0ld dor requireg freoguent end thorough maintenance,
_E? ’ Noreover, it is zuite yrobedvle the perticuler vatershod hes
' A not been subject to n serious flood condition for = period fer
, - beyond the memory of the oldest iphabitent,

'S§ To place the dem in bdetter oondltlon the féllo;vins is

R recormended:~ Lensthen spillwey - /dditionsl nssonry to ine
"*35 :3 orcege goction « ‘teriove trees - Pove east collecoting trough -
:’::i h Construct similar trough elong west oend - Build up onds of dam
3 :’ : to prevent end socour - Ropair leak - Close up old slulcowsay -

"

Careful nnintenance,

LA

»
N

';;l ’ The volure impournded b: this ¢em 13 anell, tho distonce

O

i&’ )3 to the R, e & "o Qum 18 33CC foot montly still water, area

e <
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Creenwich Lrainege Commission - 6 -

of the R, L. & 7. pond 1 5.5t aores, surge would flatten out
quickly &nd gtill water levol at the e Be & o A& would he
only slightly raised, 3hould the §em feil, loss or damege would
bo confined to the Amertoen Felt Co, and the Pemberwiek flood
plein would not suffer loss or damage,

Re Bo & %. Dame (PEMBERWICK)

This dem 18 located 3300': below the Felt Co., denm ond ine
nediatoly sbove the flood plain section of "Pemberwick“, ~frincie

pel dimensions sre as rollows:te

Crest lcngth 115¢

Spillway lenzth 63

Kaxizunr height at spillwny 41"

Top width at spillway 8¢

Bottom width at spillwany 17
Freeboard - S¢S

Lyroa of pond 5.53 Ac,
Cepaoity of pond (silted) 292 Aoe ft.

This 1s en arch dom, betwoen ledge rock abutncants, in a
nerrow gorge with nearly verticul cides, 2aco of den is verticel
and fooe radius of eroch is 180't, [sce masonry is coursed ashler
and is a wondorful piece of worke nntire visible yportiocn of dan
is on ledge rooke .8 nearly as could be determined by socunding
with iron rods fron a bout in the spillwey pool, overflow inmpect
is taken by ledge rock snd there was no undefscéurin; of the dam
that could be found by prodding,

5till water height oveor spillwey during reeent floods was
4.3'2, The entire length of the der acts ss &n overflow dan
durin; floods with no danger of end scour,

The dam §is safe in its present ocondition end will withatend

e e ; B~13
AT AT AT e e




XA

'.
’
.
l.l.l' - N .
e i
PRSP S P

{ . Greenwioh Lreainsge Corr=ission - =

any flood it 18 rocsoncble to expeot,
R The stability of this type of dam, among other things,

depends on tigcht conteot with ¢orge wells oand oonstant intere

: oconterot of the verious scotions of the dam; and of course, &s

.k' with eny dam, undersconring must be prevented, Conceyuently

,,J . this dam nmust be inspected periodically to determino (1) that

;3 = gorge walls ere not softoning &nd that no leeks sre developing

b 2 around ends or ulong bottom; (2) that mortor in masonry Joints

- hes not seriously deteriorated end 1s in good eondition; (3) that
-:,' N underscourinz is not takinzg placc.

3 i It is recommended thrt the spillwey pool be dewetered during
‘i the rext low weter stage of the river to deternine by wisual

x F inspection the exaoct ocondition of the dem and foundution at the
- toe in the pool, #nd to determine whether or not repairs are

,. q necegsarys,

? :§ Conclusion.

- It is our opinjion thati=

2 The Reynolds dsr is in poor condition and will fail

\ ‘_:SI during socme freshet but the Pemberwiock Section will not suffer
I

loss or decrnsge on zecount of such failure,.

The i'elt Co, dam may fail during some future flood

&5

but the Femberwick Seotion will not suffer loss or demage on

aoccount of such fallure,

-:..

o The Re DBe & ‘lo dar 1o safe at present end will not
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o
o) foil under tho action of eny flood 1t ia reasoncble to expect,

R providcd the dur §s rmaintained in good condition.

:f. '-'::3 . . Yours very truly,
'~ - 3tate Soard of Civil Znginsors
R By

o Joseph ., ucne
PO . ‘cmbepr for rourth Distriot
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NNy Concurred in ' : o T
1ot Shepard L. saloer U A
', i Member for s3econd vistriot B
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HYDROLOGIC AND HYDRAULIC ANALYSIS
SUMMARY SHEET

pam Pemberwick Dam

Test Flood PMF

INFLOW HYDROGRAPH DEVELOPMENT

Drainage Area 26.2 ' sq. mi.

Probable Maximum Precipation
24 hour - 200 square mile PMP 22 inches

Initial Railfall Loss 0 1Inch
Uniform Railfall loss .1 Inch

Snyder's Lag 7.31 hours
Snyder's Peaking Coefficient .625

Test Flood Inflow 25600 CFs

PMF Inflow 25600 CFs

RESERVOIR ROUTING AND DAM OVERTOPPING

Test Flood Outflow 25600 CFS

Spillway Capacity at Top of Dam 1100

CFS

4

$ of Test Flood

Flow Over Spillway at Test Flood 15800

CFS

Spillway Crest Elevation 76.5 Feet
Top of Dam Elevation 80.0 Feet
Test Flood Elevation 97.0 Feet
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PEMBIRWICK DAM

‘o A, Size Classification

- Height of dam = 45 ft.; hence intermediate

u Storage capacity at top of dam (elev, 80.0)= 60 AC-FT.; hence small
‘ ; Adopted size classification intermediate

-

IS

B.i) Hazard Potential

" This dam is located upstream of Pemberwick, an urbanized

area, Residential homes are located along the downstream

H:' channel. Mecad School and a commercial building also are

located along the channel.

N ii) Impact of Failure of Dam at Maximum Pool (Top of Dam)
A It is estimated from the "“rule of thumb" failure hydrograph,
Y that the following adverse impacts are a possibilitv by the failure

of this dam.
}: a) Loss of homes Over 5 .
- b) Loss of buildings 1-2 ;
. c) Loss of highways or roads None ;
‘n d) Loss of bridges None ;

The failure profile can affect a distance of 3000 feet

e from the dam.
o C. Hazard Potential Classifications R
! HAZARD SIZE TEST FLOOD RAMGE ‘_."-‘
. High Intermediate PMF
- Adopted Test Flood = PMF = 1010 CSM
c- = 26500 CFS
- D. Overtopping Potential
iz Drainage Area 16,777 Acres = 26.2 sqg. miles
) Spillway crest elevation = 76.5 NGVD
0 Top of Dam Elevation = 80.0 NGVD
vy Maximum spillway discharge
' Capacity without overtopping of dam = 1100 CFS
' "test flood" inflow discharge = 26500 CFS
. "test flood" outflow discharge = 26500 CFS
o~ '
w
~
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SIS PEMBERWICK DAM

4
E;{ Dam Failurc Analysis

1. PFailure discharge with pool at top of dam (elev. 80.0 )= 8350 CFS

! 2. Depth of water in reservoir at time of failure = 36 ft. \
3. Maximum depth of flow downstream of dam = 11.5 ft. j
. 4. Water surface elevation just downstream) ‘
- of dam at time of failure ) = 51.5 HGVD E
- The failure discharge of 8350 CFS will enter and £f£low down-
- stream _ 3,000 feet until the brook _enters a pond on Byram River. :

Valley storage in this 3,000 foot length of brook is substantial in

_reducing the discharge. Also due to roughness c¢haracteristics,
. 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 DA WATER SURFACL ELEVATIOI IIGVD KLMARKS o "
" : 0 80.0 Upstream of dam "
) . 0’ 51.5 Downstream of dam *
R 1000° :1.5 :
i
- 2000'" 31.5 5
3000 10.0 @ Pond -
< 3
Beyond 3,000 feet . o
failure discharge will flow in the below given channel characteristics: -
. ¢
Q= 3158 CFS; S = .007 .
Y. n= 0.05 : b= 300 ; d = 3¢ h

Side slopes = 1V or 2i.

y
d

SRR -~

~ e .
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"Rule of Thumb Guidance for Estimating
Downstrcam Dam Failure Analysis"

DATA
Name of Dam Pemberwick Dam
Location North of Pemberwick, CT.
Drainage Area 26.2 sq. mi., Top of Dam 80.0 NGVD

Spillway Type Overflow-broad crest , Crest of Spillway 76.5 MNGVD

Surface Area @ Crest Elev. 5.5 Acres = .009 sq. mi.
Pool Bottom Near Dam = 44 T NGVD -
Assumed Side Slopes of Embankments = 1l:1
Depth of Pool at Dam (Yo) = 36 Feet
Mid-Height Elev. 62 NGVD
Length of Dam at Crest = 115 Feet
Length of Dam at Mid-Height = 93 Feet
$ of Dam Length at Mid-Height = Wy = 23 Feet

Step 1 _

Storage (S) at time of failure 60 Ac-FT

(Equal to top of dam)
Step’ 2

Peak Failure Discharge

Qp1 = 8/27 W, Vg Yo 3/2

= 1.68 W, Yo3/2 = 8346 cfs

Failure is assumed to coincide with pool elevation at top of dam.
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No Name Pond is located 3000 feet downstream
of Pemberwick dam. Therec is a 35 foot
drop into No Name pond which will cause the dissipation

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

the water surface elevations between Pemberwick dam

and No Name pond will be as given on Dam Failure
.Analysis. The increase of depth in No Name ' pond due to
failure of Pemberwick dam is estimated to be 1-2  feet.
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SECT/ON) — O+00 ((Lown)orileire Fiick o Lyie))

n=.08% :
s= ol Hp s £346 cfs
FIrnvp DEPTH & DTORHASE FOZ (5
& = "A‘ge/n A Rz 5/2_

£LEV |Aeep WP | R | Rl = | s | s4726 | N <
60 (1200 | A5 |/z42|5.42| o) | ©./ zel7a /9, 530
£0 sso| 72 | 764|382 .0l | 0. 2917 & D40
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ELev | peEd | wp | R | R sk | M | R reens
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NAME ©F LAM.! _Fiiea i Cut i

. — -t
SECTICN LecpTicN: 20 . LOWNSTE LR CF L317)

usiNG - Q= "B A RS2
WHEZE . N _c.65 S=SIoPE = _o.oc’'
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REEA |V R B | e |18%¢] <
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&L 45
2277 e S1926cd{s
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EL.ZS Ny, . e )

£ 2.5 2 < . . -
v, = 5L stO—-zaoOX\C)CO -;4%..:430) Vo = 22.3 AN dT

Rez (VeI1AL)Y T COp (l-—‘%) = 2812 cts
oo +800

St ol e S I -
Vo = 6.5 * z ROOO - l,‘,..(,O) /2. = V' .2 \/AVE-:*Z0.0

Vave - )
Qrz: Qp (1-5F) = 3183 ds

-3 S - — o--,
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APPENDIX E

INFORMATION AS CONTAINED IN THE

NATIONAL INVENTORY OF DAMS
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