
AD-A142 916 NATIONAL PROGRAII FOR INSPECTION OF NON-FEDERAL DAMS i/i
NASH POND DRlI (CT 8..4(U) CORPS OF ENGINEERS WALTHAM
MR NEW ENGLAND DIV APR 80

UNCLASSIFIED F/G 13/13 NL



I~VA

LA.

mal

1i. 1. 1 . M16

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A



SOUTHWESTERN COASTAL BASIN

1 WESTPORT, CONNECTICUT
1] 'mm

NASH POND DAM
CT 00060

!' <

" .PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

WALTHAM, MASS.

APRIL, 1980

8



6 _% SCURITY CLASSIFICATION, OF TbHIS PAGE RWhAD INSTRUCTIONSd

REPORT DOCUMENTATION PAGE BFR OPEIGFR

%I. REPORT NUMBER 2. GOVT ACCESS10ON NO. 3. RECIPIENT'S CATALOG NUMBER

4. TITLE (mid Swbaiu1) S. TYPE of REPORT A PERIOD COVERED

3outhuestern Coastal Basin INSPECTION REPORT
4estport, Conn., LWsh Pond Dam
NATIONAL PROGRAWFOR INSPECTION OF NON-FEDERAL 11. PERFORMING ORG. REPORT NUMBER

DAM_ _ _ __

7. AUTmOR(s) Q OTATO RN UBR&

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT PROJECT, TASK
AREA 6 WORK UN IT NOUMERnS

I). CONTROLLING OFFICIE NAME ANO ADDRESS ii. NPoRT OATS
DEPT. OF THE ARMY, CORPS OF ENGINEERS A ~
NEW ENGLAND DIVISION, NEDED is. MUXR liAGE%

424 TRAPELO ROAD, WALTHAM, MA. 02254 ______________

_r4. MONITORING AGENCY NAME 6 AOORNES54'I different tI,.. con"611ARn Offic) IS. iECURAP CLASS. (of thie rairoH)

UNCLASSIFIED
SCHEDULE

16. OISTRIDUTION STATEMENT (of hi Rport,)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. OISTO40UUTION STATEMENT (of the 0b0aroct oeeod In iec 210*. as diff.e rn A@~e)

I0. SUPPLE[MENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

IS. KEY WORDS (Coeneer -*an rvero. .sd o nasRoemp and fdgou117 b6f week .Mb..)

DAMS, INSPECTION, DAM SAFETY,
Southwestern Coastal Basin

Westport, Conn.

NahPond Dam ~** ia.a~-Mepb lc ~bI

The darn at Nash Pond is constructed of stone masonry, is approx. 105 ft. long, 25
ft. high and aha a top width of 5 to 7 ft. There have been no significant modific-
ations to the damn since the dam was completed in 1879. The impounded water is prim rily4
used for recreation. The present owner of the dam could not be determined during ttis
report and it is recommended that the State of Conn. ascertain the ownership of the
darn. This darn is classified as SMALL in size and a HIGH hazard potential structure -

in accordance with recommended guidelines established by the Corps of Engineers.

DD , 1473 EDITION OP I MOV 655 5 OBOETE

7a -7 77 .* 79 .



..... ... A .

04 DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154

REPL'y TO
%:m . AT'E%- ;-¢"% OF :

Honorable Ella T. GrassoGovernor of the State of Connecticut

State Capitol
Hartford Connecticut 06115

Dear Governor Grasso.

Inclosed is a copy of the Nash Pond Dam Phase I Inspection Report,
4which was prepared under the National Program for Inspection of Non-
. Federal Dams. This report is presented for your use ana is based upon a

% ~avisual inspection, a review of the past performance and a brief
m 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.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In 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

aprogram.

Sincerely,

Incl . SC.t
As stated Colonel, Corps of Engineers

Division Engineer
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*NATIONAL DAM INSPECTION PROGRAM

PHASE I - INSPECTION REPORT

Identification No.: CT 00060

Name of Dam: Nash Pond Dam

Town: Westport

County and State: Fairfield County, Connecticut

Stream: Stony Brook

Date of Inspection: November 15, 1979

BRIEF ASSESSMENT

'The dam at Nash Pond is constructed of stone masonry, is approximately 105 feet long, 25
feet high and has a top width of 5 to 7 feet. There have been no significant modifications to
the dam since the dam was completed in 1879. The impounded water is primarily used for
recreation. The present owner of the dam could not be determined during this report and it
is recommended that the State of Connecticut ascertain the ownership of the dam.

Based on the visual inspection and past operational performance, the dam is judged to be in
FAIR condition. Slight seepage from the masonry joints was noted on the downstream face
and some of the joints need repointing. The valve controlling discharge to the 30 inch pipe
outlet self-opened in the Summer of 1978 and was subsequently reclosed. A low-level
blowoff is believed to exist through the base of the dam.

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 impoundment
storage at the top of the dam is 114 ac,.-ft. and the maximum height of the dam is 25 feet.
Failure of the dam would result in the loss of more than a few lives and excessive economic
loss to the downstream urbanized area, two commercial buildings, 2 - 3 residential homes,
and an apartment building.

The test flood for this dam is 1/2 the Probable Maximum Flood (PMF). The test flood has an
inflow equal to 2650 cfs and an outflow discharge equal to 2570 cfs with a stillwater
elevation of 64.0 which will overtop the dam by 3.8 feet in a stillwater condition. The max-
imum outflow capacity of the spillway under stillwater conditions is 250 cfs which is 10
percent of the test flood.
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It is recommended that the following items be studied further: The operability of the low-
level blowoff, the valve for the 30 inch pipe as to leakage and operability, the downstream
toe, the upstream face, and the spillway capacity.

' "The following remedial measures should be taken: The removal of vegetation from and re-
pointing of joints on the dam, the monitoring of seepage, the development of a
downstream warning plan and an inspection program, the removal of trees near the
downstream face of the dam, and the clearing of the downstream channel.

Recommendations and remedial measures that should be implemented within one year of
-'" ~ receipt of this Phase I Inspection Report are further described in Section 7.

JAMES P. PURCELL ASSOCIATES, INC.

~~ Aft ..

Sudhir A. Shah, P.E % 30 .o,

Vice-President
Connecticut P.E No. 8012 _0 . ,o . "

IiI~lOII I
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This Phase I Inspection eport Nash Pond Dam
has been revieved by the undersigned Review Board member@. 'In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dam, and with good engineering judguent and practice, and t hereby
submitted for approval.
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CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD, MEMBER- Water Control Branch

Engineering Division

ARAMAST MAHTESIAN, CHAIRMAN

Geotechnical Enqineering Branch
Engineering Division

APPROVAL RECO NDBD,

Chief, rnlueering Division
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iPREFACE

F., This report is prepared under guidance contained in the Recommended Guidelines for-N Safety Inspection of Dams, for Phase I Investigations. Copies of these guidelines may

be obtained from the Office of Chief of Engineers, Washington, D.C. 20314. The pur-
pose of a Phase I Investigation is to identify expeditiously those dams which may pose

-. , hazards to human life or property. The assessment of the general condition of the dam
is based upon available data and visual inspections. Detailed investigation, and4 analyses involving topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a Phase I Investigation.
However, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of the dam is
based on observations of field conditions at the time of inspection along with data
available to the inspection team. In cases where the reservoir was lowered or drained
prior to 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 note that the condition of a dam depends on numerous and cons-B 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 I inspections are not intended to provide detailed hydrologic and hydraulicKanalyses. In accordance with the established Guidelines, the spillway test flood is
based on the estimated "Probable Maximum Flood" for the region (greatest reasons-
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 studies,
considering the size of the dam, its general condition and downstream damage poten-
tial.

The Phase I Investigation does not include an assessment of the need for fences,
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
and regulations is also excluled.

I
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NATIONAL DAM INSPECTION PROGRAM

W PHASE I - INSPECTION REPORT

NAME OF DAM: NASH POND DAM

SECTION 1

- *.PROJECT INFORMATION

.' 1.1 General

a. Authority:Public Law 92-367, August 8, 1972, authorized the Secretary of the
Army through the Corps of Engineers to initiate a national program of dam in-
spection throughout the United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising the inspection 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 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-0002 has been
assigned by the Corps of Engineers for this work.

'~. ~b. Purpoe

1. Perform technical inspection and evaluation of non-Federal dams to identify
- conditions which threaten the public safety and thus permit correction in a

timely manner by non-Federal interests.

1 2. Encourage and prepare the States to initiate quickly, effective dam safety

programs for non-Federal dams.

3. To update, verify and complete the National Inventory of Dams.

1.2 Desacription of the Project
4Ho

a. Location:The Nash Pond Dam is located in Fairfield County, Connecticut, in the
Town of Westport, approximately 0.7 miles southwest of Westport along Route
1 (See Plate No. 1). The dam impounds water from Stony Brook and is located
approximately 3000 feet upstream of the Saugatuck River and immediately
upstream of an apartment and commercial buildings. The impoundment is situ-
ated in a northwest/southeast direction, with the dam at the southeast end. The
latitude is 410 -8'-14" and the longitude is 730 -22'-21 ".

.9V
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All elevations used in this report are based on the National Geodetic Vertical
Datum (NGVD). Elevations are based on a spillway crest elevation of 57.0 esti-
mated from available mapping.

b. Description of Dam and Appurtenances:Nash Pond Dam is constructed of stone
* ,masonry and apparently with abutments and foundation keyed into rock. The

length at the top of the dam is 105 feet and maximum depth is about 25 feet. The
spillway is granite and is located in the center of the dam. It is an uncontrolled
broad crested weir with a length of 16 feet and a crest elevation of 57.0. The
maximum top width of the dam is approximately 7 feet and is 3.2 feet above the

' ~top of the spillway. The downstream face of the dam is vertical and is slightly
arched in plan. The downstream channel has a natural bottom with a stone wall
defining the east side downstream of the dam. This stone wall functions as a re-
taining wall for a building located approximately 50 feet downstream of the dam.
The west side of channel has brush and small trees lining the bank, and a building
approximately 40 feet downstream of the dam.

Outlet works consist of a butterfly valve, with a manually operated control
mechanism located in a masonry block on the east crest of the dam. The butterfly
valve has an 18-inch or 24-inch square opening. This valve controls discharge
into a 30-inch pipe extending from the dam along the east side of the
downstream channel. The 30-inch pipe has two (2) 24-inch open blowoff ports,'< and transitions to a short length of 18-inch pipe at a sealed terminus. The pur-
pose of this outlet structure is not known, but presumably, it was part of an un-
completed system for providing water power to the adjacent factory building.
The low-level blowoff is reportedly the 2 foot by 2 foot opening in the lower east
comer of the downstream face. Its intake location, condition and operability is
unknown. However, it is possible that it is controlled by the smaller mechanism
on the east crest of the dam.

c. Size Clasification:The size classification of this dam is SMALL as per the cri-
teria set forth in the Recommended Guidelines for Safety Inspection of Dams, by
the Corps of Engineers. The impoundment storage at the top of the dam is 114
ac.-ft. (within the range 50-1000 ac.-ft.) and the maximum height of the dam is
25 feet (within the range 25-40 feet). The size classification is governed by
height and storage.

d. Hazard Claaaification:The hazard classification of this dam is HIGH as per the
criteria set forth in the Recommended Guidelines for Safety Inspection of Dams,
by the Corps of Engineers. The failure of the dam would result in the loss of more
than a few lives and excessive economic loss to the downstream urbanized area
and to the two commerical buildings located along the spillway channel im-
mediately downstream of the dam. Failure discharge can cause damage due to

2



high velocity impact from debris and flooding. The buildings immediately
downstream will be inundated by approximately 12 feet and the confluence with
the Saugatuck River would be flooded by approximately 3 feet.

.. Ownership:The present ownership of Nash Pond Dam could not be determined
, "" during this study. The last known owner was the Nash family:

Mrs. Edward Nash, Jr.
P.O. Box 184
Saugatuck Station
Westport, Connecticut 06880

It is possible that the present owner is the Nash - Webber Trust or the Nash Pond
Association.

f. Operator:There is no assigned operator of the Nash Pond Dam. The operation is
informal and provided by either the Nash - Webber Trust or the Nash Pond Asso-ciation.

g. Purpose of Dam:Nash Pond Dam impounds water from Stony Brook and is pre-
sently used for recreational and aesthetic purposes.

h. Design and Construction History:Nash Pond Dam, as it appears today, was con-
structed in 1879. It is believed that some type of structure, prior to the existing
dam, has existed at this site since the 1 700s. No design or construction plans are

, known to be in existence.

i. Normal Operating Procedures:Normally all water is discharged over the spill-
way and operation of the butterfly valve is not regularly performed.

1.3 Pertinent Data

a. Drainage Area:The Nash Pond Dam is located in Fairfield County, Connecticut.
The drainage basin lies approximately 0.5 miles upstream of the confluence of
Stony Brook with the Saugatuck River. The basin is generally rectangular in shape
having a length of 3.8 miles and an average width of 0.8 miles. The total
drainage area to the dam is 3.05 square miles (see drainage basin map in Appen-
dix D). The topography is a generally moderate to steep terrain, with elevations
ranging from a high of 370 feet to 57 feet at the spillway crest. Stream slopes
are flat having average grades of 0. 7 percent. The pond has a normal surface area
of 11 acres which is 0.6 percent of the drainage area.

b. Discharge at Dam Site:There is no specific discharge records available for this
dam. Listed below are calculated discharge values for the spillway and outlet
works (30 inch pipe).
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1. Outlet Works: A 30 inch pipe with an intake approximately at elevation 51
and a discharge capacity of 50 cfs at elevation 57.0.

2. Maximum known flood at dam site: Calculated to be approximately 650 cfs
in 1955 based on a reported water level of 1.0 foot over the top of the dam.

3. Spillway capacity at top of dam: 250 cfs at elevation 60.2.

4. Spillway capacity at test flood elevation: 800 cfs at elevation 64.0.

S5. Gated outlet capacity at normal pool elevation: 50 cfs at elevation 57.0.

6. Gated outlet capacity at test flood elevation: 80 cfs at elevation 64.0.
7. Gated outlet capacity at top of dam elevation: 65 cfs at elevation 60.2.

8. Total project discharge at top of dam: 315 cfs at elevation 60.2.

9. Total project discharge at test flood elevation: 2650 cfs at elevation 64.0.

c. Elevation (Ft. above NGVD)

1. Stream bed at toe of dam 35+/-

2. Bottom of cutoff Unknown

3. Maximum tailwater Unknown

4. Recreation pool N/A

5. -Full flood control pool N/A

6. Spillway crest (Normal Pool) 57.0

7. Design surcharge (Original Design) Unknown

8. Top of dam 60.2

9. Test flood level 64.0

d. Reservoir (Length in feet)

1 . Normal pool 2200

2. Flood control pool N/A
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3. Spillway crest pool 2200

14. rop of dam 3000

5. Test flood pool 3500

e. Storage (acre-foet)

1. Normal pool 58

;~2. Flood control pool N/A

3. Spillway crest pool 58

.Top ofdm114

5. Test flood pool 233

Sf. Reservoir Surface (acres)

.1. Normal pool 11

£2. Flood control pooi N/A

.3. SpillIway crest 11

4. Test flood pool 35

5. Top of dam 25

g.Dam

1. Type Stone Masonry

2. Length 105 feet

3. Height 25 feet

4. Top Width 5 to 7 feet

45. Side Slopes Upstream: Vertical
above spillway level

ZE Downstream: Vertical

g 5
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6. Zoning Unknown

7. Impervious Core Unknown

8. Cutoff Unknown

9. Grnut Curtain Unknown

h. Diversion and Regulating Tunnel N/A

i. Spillway

1. Type Overflow broad
crested uncon-
trolled weir

2. Length of weir 16.0 ft.

3. Crest elevation 57.0

4. Gates None

5. U/S Channel Natural bed

6. D/S Channel Stone walls and
buildings along
banks

j. Regulating Outlets

Refer to Paragraph 1.2b "Description of Dam and Appurtenances" for descrip-

tion of Outlet Works.

1. Size and inverts 30 inch pipe:
Invert 51.+l--

Low-level Blowoff:
Invert unknown.

2. Description 30 inch pipe:
Cast iron.

Low-level blowoff:
Unknown

6



Control mechanism Hand operated
gear mechanisms
on the top of
the dam.
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SECTION 2

ENGINEERING DATA

2.1 Design

21There are no available records presenting design information for the construction of

the Nash Pond Dam.

* 2.2 Constmrution

There are no available records of the construction or subsequent repairs to this dam.

2.3 Operation

No formal records of operation are maintained for this facility.

2.4 Evaluation

a. Availability:The information concerning this dam was gathered only by field in-g vestigation and meetings with representatives of the Nash - Webber Trust.

b. Adequaoy:The lack of indepth engineering did not allow a definite 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 in-
spection, the dam's past performance, and sound engineering judgment.

c. Validity:The validity of the limited information available could not be verified.

I
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SECTION 3

IVISUAL INSPECTION

3.1 Findings

a. General:The visual inspection of the Nash Pond Dam was conducted on Novem-
ber 15, 1979 and a copy of the visual inspection check list is contained in Ap-
pendix A of this report.

The following procedure was used;

1. Inspection of the upstream area of the pond created by the dam.

2. Visual inspection of the face and crest of the dam and the spillway for
4cracks, loose stones, leakage, etc.

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

4. Review of procedures that could be utilized in the event of an emergency
S 1situation.

5. A check of the downstream area for seepage, piping, boils or other indica-
tions 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 stone masonry with no evidence
of settlement or misalignment (Photos C-3, C-4). Grass is growing between
some of the stones. The east crest supports the control mechanisms for the
outlet works. The crest width varies from approximately 5 feet (west crest
and east abutment) to 7 feet (east crest at the spillway).

2. Upstream Face: The upstream face of the dam is stone masonry with a verti-
cal face above the water level at the time of the inspection, which was ap-
proximately 34 inches below the top of the dam. The face is free of vegeta-
tion (Photo C-2).

9
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3. Downstream Face: The downstream face is also stone masonry with a verti-
cal face. Grass and vines are growing on the face and small trees are grow-
ing from the ground immediately below the dam (Photo C-1). Leakage was
noted on the downstream face below both the dam's east crest (Photo C-8)
and west crest (Photo C-9). The dam appears to be keyed into rock at both
abutments.

The face below the dam's east crest contains a plaque which reads "Erected
by E. H. Nash, 1879. B. H. Hull, Engineer" (Photo C-10).

a. Appurtenant Structures

1. Spillway: The spillway is a 16 foot long and 5 foot wide broad crested weir
with a 16.8 foot free drop to the tailwater (Photo C-1). It is constructed of
capstones which overhang the downstream face of the dam by approx-
imately 6 inches (Photo C-4). Water was flowing over the spillway at the
time of the inspection. Mortar is missing from the joints between the stones
on the wall at the west end of the spillway (Photo C-4).

2. Low Level Outlet: A 2 foot by 2 foot square opening in the downstream face
(Photo C-7) indicates the presence of a low level outlet. No other informa-
tion concerning this outlet was available from the visual inspection. It is
possible that the smaller mechanism on the east crest (Photo C-6) is the
control for this outlet. No record of past operation was available from the
representative of the Nash - Webber Trust.

3. 30 Inch Pipe Outlet: This outlet is regulated by an 18 or 24 inch square but-
terfly valve controlled by the larger mechanism on the east crest (Photo
C-5). The invert is unknown but presumed to be 6 to 12 feet below the top
of the dam. The pond was drained via this outlet in the 1960s. In the Sum-
mer of 1978, the butterfly valve self-opened and drew down the pond ap-
proximately 1 foot before being reclosed by members of the Nash - Webber
Trust and the Nash Pond Association. Reportedly, the valve requires a pre-
cise orientation in the open position to prevent it from turning 180 degrees
and reclosing.

The 30 inch cast iron pipe extends through the dam and along the east bank

of the downstream channel within a masonry wall and a building foundation
wall. The pipe exits the building wall and continues along the east bank to a
sealed terminus consisting of a short section of 18 inch pipe and a 42 inch
diameter tank-like structure on each side. Reportedly, these structures at the
terminus were part of an unconstructed water power facility for the adjacent

4 building.
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Two 24 inch blow-offs, one vertical (Photo C-I 1) and one horizontal, allow
the discharge of water to the channel. The pipe has rusted through in places
and leakage from the wall along the east bank containing the pipe below the
dam is occurring. This indicates possibly a rusted pipe and leaking valve or
leakage through the dam along the pipe.

d. Reservoir Area:The impoundment created by the dam is a relatively narrow
flooded portion of the natural riverbed. There are gentle slopes on the valley
walls surrounding the reservoir, and bedrock appears to be at or near the surface.
No geologic features were detected that could be expected to adversely affect
the dam or its appurtenant structures.

Trespassing on the dam is prohibited. However, the area is not fenced and is lo-
cated near well traveled roads. Evidence of trespassing was noted during this in-
spection in the form of paths through the woods leading to the dam.

a. Downstream Channel:The downstream channel is fairly straight and uniform
with walls or buildings lining each bank (Photo C-1 2) except for approximately
40 feet immediately below the dam on the west side. Numerous trees overhang
the channel and the channel contains considerable brush, debris, snags and
vegetative growth.

3.2 Evaluation

Based on the visual inspection, the Nash Pond Dam appears to be in fair condition
overall, and there were no major areas of distress noted. Specific areas of concern
that were noted are:

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

The missing mortar on the spillway wall at the west edge.

The possible leakage along or through the 30 inch outlet works.

The structural capacity cannot be evaluated due to the unknown conditions within and
below the dam.
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u SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURE

4.1 Operational Procedures

IP There are presently no operational procedures for the Nash Pond Dam. It has only a
recreational purpose at this time.

4.2 Maintenance of the Dam

There is no regular maintenance schedule for this dam. The downstream channel has a
natural bottom, and stone retaining walls form the banks. Upstream of the dam, the
shore is in a natural state.

4,3 Maintenance of the Operating Facilities

No maintenance of the outlet works is presently performed. There is no record of prior
operation of the low level blowoff and, due to years of activity and the accumulation
of silt, it is probable that this outlet is inoperable. The butterfly valve for the 30 inch
pipe opened by itself in the Summer of 1978, and was subsequently reclosed.

4.4 Description of Any Warning System In Effect

V. No formal emergency or contingency plan is in effect to reduce or minimize
downstream damage.

4.5 Evaluation

To insure the safety of the residents and industries downstream, a regular inspection

and maintenance program should be developed and implemented.

I 12



SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

, 5.1 General

, 9The Nash Pond Dam creates an impoundment with a total storage capacity of 58 ac. -
ft. at elevation 57.0, the spillway crest elevation. Each foot of depth in the reservoir
above the spillway crest can accommodate approximately 18 ac.-ft. The drainage area
is 3.05 square miles and the normal pond area is 11 acres or 0.6 percent of the

, :' watershed. Stream slopes are flat having average grades of 0.7 percent. The spillway
is a 5 foot wide broad crested weir 16 feet in length and 3.2 feet below the top of the
dam.

5.2 Design Data

a. No specific design data is available for this watershed or the structures of the
Nash Pond Dam. In lieu of existing design information, USGS topographic maps
(scale 1 "=2000') were utilized to develop hydrologic parameters such as
drainage area, basin length, time of concentration, and other runoff charac-
teristics. Elevation-storage relations for the Nash Pond were approximated. The
pond surface area and surcharge storage was computed using the USGS maps.
Some of the pertinent hydraulic design data was obtained and/or confirmed by
actual field measurements at the time of the visual inspection.

b. Outflow values (routing procedures) and dam overtopping analyses 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.

5.3 Experience Data:

Historical data for recorded discharges is not available for this dam. The maximum
discharge to date occurred in 1955 and was calculated to be approximately 650 cfs
corresponding to a reported water level of 12 inches over the top of the dam. Several

6 houses upstream were reportedly flooded.

5.4 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

13



7 ~ ~ 77 77,7

hazard and SMALL size structure. Guidelines indicate that a range of 1/2 to the full
Probable Maximum Flood (PMF) be used as the "Test Flood" for these classifications.

* A test flood of 1/2 PMF was chosen because of the size on the low side of the small
' ,category and the hazard is on the low side of the high category. The watershed has a

total area of 3.05 square miles. Snyder's lag was calculated to be 3.6 hours and a
- ,. Snyder peaking coefficient of 0.625 was used. The 200 square mile - 24 hour proba-

ble maximum precipitation (PMP) is 22 inches. The flood hydrograph package, HEC-1
computer program, developed by the Corps of Engineers was utilized to develop the
inflow hydrograph, route the flood through the reservoir, and for the dam overtopping

,- analysis. The test flood inflow was calculated to be 2650 cfs. The outlet works were
assumed to be closed for this analysis.

__' The spillway capacity is hydraulically inadequate to pass the "Test Flood" (1/2 PMF)
and overtopping of the dam will occur. The maximum outflow capacity of the spillway
without overtopping the dam is 250 cfs. This corresponds to 10 percent of the test
flood and a storage above the spillway level of 56 ac.-ft. The maximum outflow dis-
charge value for the test flood is 2570 cfs corresponding to a depth of flow over the
top of the dam of 3.8 feet and a storage above the spillway level of 175 ac.-ft. A spill-
way 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 57.0, the capacity of the 30 inch outlet structure is
65 cfs. It will require approximately 3 hours to lower the water level the first foot
assuming a water surface area of 11 acres, normal inflow conditions, and use of the-outlet works to regulate the water level for expected inflows. When the pond was
drained in the 1960s, it reportedly took several days to completely drain th,, lke.

5.5 Dam Failure Analysis

This dam is classified as a high hazard structure. Failure discharge can cause the loss
of more than a few lives and damage due to high velocities, impact from debris, and
flooding to 2 - 3 residential homes and two commercial buildings along the
downstream channel. Also, an apartment building immediately downstream of the
dam would suffer damage in the event of a dam failure.

The calculated dam failure discharge is 3360 cfs at a pool level equal to the top of the
*dam. At this elevation, the downstream discharge before failure will be the full spill-

way capacity of 250 cfs corresponding to a depth of flow of 1-2 feet in the
downstream channel. Failure will produce a water surface level of approximately 12.0
feet immediately downstream from the dam. The failure discharge will effect
downstream areas for a distance of 3000 feet from the dam. At this distance, the
water surface level will be approximately 0 - 1 foot above normal observations as it
enters the Saugatuck River. Beyond 3000 feet, the effects of the failure discharge will
be reduced as it enters the Saugatuck River. Water surface elevations due to the failure
of the dam are listed in Appendix D. Probable consequences including the prime im-
pact areas are also listed in Appendix D.

14

-mot _ .. , ., N -,-,,, - - ,- ,.. -.. ,.. % - -,- i,- -¢,..,- - -. ;,.2. . .£Li -o.. ::... ..



" iSECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observation

;. The visual inspection revealed no signs of major physical distress in w~ie structure.
However, leakage was noted on the downstream face.

47

6.2 Design and Construction Data

There is insufficient design and construction data to permit a formal evaluation of
stability.

6.3 Post-Construction Changes

An older dam is thought to have existed at the site since the 1700s. The present dam
was built in 1879 and is believed to have remained essentially unchanged.

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.

'my,' AM%.



SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition:Based on the visual inspection, past performance and hydraulic/hy-
drologic evaluation, the Nash Pond 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
k' !allow for definitive review. Therefore, the adequacy of the dam is based on visual

inspection, past performance history, and engineering judgment.

w c. Urgency:The recommendations and remedial measures described below should
be implemented by the owner within one year after receipt of this Phase I Inspec-
tion Report.

7.2 Recommendations

It is recommended that the owner engage a qualified registered engineer to carry out
the following actions and that his recommendations be implemented.

S a. The location, condition and operability of the low level blowoff be ascertained.

b. A reliable procedure for operation of the 30 inch pipe outlet be designed, and theI; outlet works checked for leakage along the pipe or through the valve.

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

d. The upstream face of the dam be visually inspected.

e. The downstream toe be checked for potential undermining.

7.3 Remedial Measures

a. Operational and Maintenance Procedures

1. The vegetation should be removed from the joints and the joints repointed
on the faces and crest of the dam, as required.

16
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2. The seepage on the downstream face should be monitored to note any
change from the existing conditions.

3. Develop a downstream warning and surveillance plan, including round-the-
clock monitoring during heavy precipitation.

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

5. The trees in the vicinity of the downstream face of the dam should be
removed and the downstream channel cleared of debris, snags and vegeta-
tion.

7.4 Alternatives

Remove the dam.

17
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.N ~ INSPFCTION CVFCK LIST

PARTY ORGANIZJITION

PROJECT Nash Pond Dam DAENovember 15, 1979
*,DATE

TIME 8:30 - 10:30 A.M.

-WEATHER Clear

W.S. ELEV. ____U.S. DN.S.

PARTY:

1.R. Johnston, JPPA 6. J. Webber, Nash-Webber Trust_

2. R. Lyon, JPPA 7

3. J. Chastanet, CWDD R.______________

A.0

PROJECT FrATURE INSPrCTFD BY RF14A~RKS

1. Hydraulics R. Johnston

p2. Structural R. Lyon

3. Geotechnical J. Chastanet

4.

6.

Y-1 7.

9.

V 10.

A-1
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-A INSPECTION CHECK LIST

* PROJECT Nash Pond Dam DATE November 15, 1979

q PROJECT FEATURE_________ NAME_____________

DISCIPLINE NAME

.-.
Ap AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation 60.2 Good - stone masonry

I-- Current Pool Elevation 57.0 34" below crest

Maximum Impoundment to Date 1 foot over --:est in 1955

Surface Cracks Minor cracks in mortar and small
open joints

Pavement Condition N/A

Movement or Settlement of Crest None observed

Lateral Movement None observed

Vertical Alignment Good

Horizontal Alignment Possible bulge by a few stones
in the downstream face

Condition at Abutment and at Abutments apparently founded on
Concrete Structures rock

Indications of Movement of None observed
Structural Items on Slopes

Trespassing on Slopes Not permitted
Vegetation on Slopes Grass and vines on downstream face

Sloughing .or Erosion of Slopes None observed
or Abutments

Rock Slope Protection - Riprap N/A
Failures

Unusual Movement or Crackina at None observed
or near Toes

Unusual Embankment or Downstream Slight steady seepage at abut-
Seepage ments and downstream face

Piping or Boils None observed

Foundation Drainage Features None observed

Toe Drains None observed

Instrumentation System None observed
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INSPECTION CHECK LIST

PROJECT Nash Pond Dam DATE November 15, 1979

PROJECT FEATURE_ NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

S,, OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

i a. Approach Channel Entire lake bed under water

b. Intake Structures

30 inch pipe A square butterfly valve approx-
imately 18 inches to 24 inches
controls discharge into the 30
inch pipe. Operated by a valve
stem extending from masonry block
on the east crest. Reportedly
operational.

Low Level Blowoff Intake location, condition and
operability unknown. Possibly
controlled by the smaller
mechanism on the east crest.

A-3
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INSPECTION CHECK LIST

PROJECT Nash Pond Dam DATE November 15, 1979

PROJECT FEATURE NAME .....

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND
-. CONDUIT

a. 30 inch pipe A 30 inch metal pipe encased in
masonry leads from the dam, along
the wall of the building on the
east bank below the dam. The
pipe exits the building and
continues on piers to a capped

., end. The pipe has rusted through
in places.

b. Low Level Blowoff Location, type and condition
of conduit unknown.

A-4
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INSPECTION CHECK LIST

PROJECT Nash Pond Dam DATE November 15, 1979

PROJECT FEATURE NAME

DISCIPLINE NAME _

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL

a. 30 inch pipe The pipe terminates in a sealed
end with a 42 inch diameter
tank-like structure on each side.
One vertical and one horizontal

-% 24 inch open blowoffs located
upstream of the terminus will
allow water to be discharged
from the pipe.

b. Low Level Blowoff A 2 foot by 2 foot square
opening in the downstream face
of the dam.

AA-5



- *- - . , .-

INSPECTIO:; CHECK LIST

./- PROJECT Nash Pond Dam DATE November 15, 1979

PPOJECT FEATURE_________ NAME_____________
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGF CHANNFLS

a. Approach Channel Entire lake bed - under water.
i

General Condition

Loose Rock Overhanging Channel

Trees Overhanging Channel

i Floor of Approach Channel

,b. Weir

General Condition of Masonry Good

j Rust or Staining N/A

Spalling None observed

Any Visible Reinforcina None observed

Any Seepage or Efflorescence Spillway flowing - none visible.

Drain Holes None observed

c. Discharge Channel Rectangular masonry channel and
buildings.

General Condition Fair - masonry deteriorating,
debris and snags in the channel.

Loose Rock Overhanging Channel None observed

'a Trees Overhanging Channel Yes

Floor of Channel Debris, snags, stones

Other Obstructions Stone piers for 30 inch pipe.

A-6
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~APPENDIX B-i1

~DESIGN, CONSTRUCTION AND MAINTENANCE

RECORDS AND LOCATION

Mr. Victor J. Galgowski
Dam Safety EngineerI Water and Related Resources Unit
Department of Environmental Protection
State of Connecticut
State Office Building
Hartford, Connecticut 06115
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BUCK & BUCK
E N ( I N E E It S

71 CAPITOL AVENUE, HARTFORD, CONNECTICUT 06106

n.gusoff w. SucK

Comm. 5713-59 February 14, 1972

Mr. William H. O'Brien III
Department of Environmental Protection
Water and Related Resources
State Office Building
Hartford, Connecticut 06115

Re: Nash Pond
Stoney Brook
Westport, Connecticut

Dear Mr. O'Brien:

While in the vicinity of Lee Pond, we made an inspection of the
subject dam.

It is a massive stone masonry structure built in 1879 inexcellent condition. There is some minor leakage on the south face; but,
in general, the dam appears very sound.U Sincerely yours,

BUCK & BUCK

James A. Thompson

WATER & RELATED
RESOURCES

RECEIVED

I Ebi i41972
ANSWEh LO

EFERRED

FILID
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No. WATERK RESOUICES COIIISSION /

InventoriedSUPERVISION OF DA S -7 .2
Inventoried INVENTORY DATA / / / /By , .Nli 2
Date - U'LV,4-

-Name of Dain or Pond 0 ",.,

Code No. 2. '-

Nearest Street Location , ,. -. : Ay

Town \&IL T__ _ _ _ _ _

* U.S.G.S. Quad. '-WL V" %, T

Name of Stream %TOt./ IV

Owner t'b ,4,Ub (, A .

* Address 3 ,(- 5 t,( N% w -/

jz£ CT t, t o

P o n d U s e d F o r A r e a - '14 '

Dimensions of Pond: Width )'.QC. F14 r Length '-T Area . z-

. Total Length of Dam ! o3 t:aT _ Length of Spillway 5 E'CT

Lo cation of Spillway (C L JT-L od 1AM

Height Of Pond Above Stream Bed ",

-Height of Embankment Above Spillway 73 R cE "

Type-of Spillway Construction MA_ _ 0_,_ _ __i

Type of Dike Construction (-\A S_" _ _

Downstream Conditions P, ,,T oT

I _ Summary of File Data

Remarks L A W (-.%Z *v cAi "rt) 0 , -s ST A tQ 1 ; T

B-4 Wnuld Fanll.ur CiuAp Pnmnep? >'., Class _ . .

p~ . * ~ .... ~ .. If



APPENDIX B-3

U RECORD DRAWINGS AND SKETCHES
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HYDROLOGIC AND HYDRAULIC ANALYSIS
SUMMARY SHEET

Dam Nash Pond Dam

Test Flood 1/2 PMF

tINFLOW HYDROGRAPH DEVELOPMENT

Drainage Area 3.05 sq. mi.

Probable Maximum Precipationj24 hour - 200 square mile PMP 22 inches

Initial Railfall Loss 0 Inch
Uniform Railfall loss -- Inch

Snyder's Lag 3.6 hours
Snyder's Peaking Coefficient .625

i Test Flood Inflow 2650 cpS

PMF Inflow 5300 CFS

RESERVOIR ROUTING AND DAM OVERTOPPING

Test Flood Outflow 2570 CFS

Spillway Capacity at Top of Da. 250CS
.1U % of Test Flood

Flow Over Spillway at Test Flood 800 CFS

Spillway Crest Elevation 57.0 Feet
Top of Dam Elevation 60.2 Feet
Test Flood Elevation 64.0 Feet
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NASH POND DAM

Dam Failure Analysis

1 1. Failure discharge with pool at top of dam (elev. 60-2) 3360 CFS

2. Depth of water in reservoir at time of failure = 25 ft.

3. Maximum depth of flow downstream of dam = 12 ft.

4. Water surface elevation just downstream)
of dam at time of failure ) = 47.0 IGVD

The failure discharge of 3360 CFS will enter and flow down-
stream 3000 feet until the brook reaches the Saucatuck River

t i Valley storage in this 3000 feet length of brook is substantial in

-reducing the discharge. Also due to roughness Characteristics,

obstructions and frictional losses, it is very likely that the

unsteady dam failure flow will dissipate its wave and kinetic

,4 energy and thus convert to steady and uniform flow obeying Manning's

formulae 3000 feet downstream. The failure profile will have

I the following hydraulic characteristics:

DISTANCE FROM THE DAM WATER SURFACE ELEVATION UGVD REMARKS

0 60.2 tpstrearn of Dam
0 47.0 Downstrea of Darn
1000 32.0
2000 8.5
3000 0-1 foot above normal Saugatuck River

3000 fe tS___u__ _ __atu__ _ __ _ __ _k_ _

Beyond 3000 feet N/A
failure discharge will flow in the below given channel characteristics:

0 = N/A CFS; S __/A

n N/A b N/A d= i/A

ID-17
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_4 "Rule of Thumb Guidance for Estimating
Downstream Dam Failure Analysis"

DATA

Name of Dam ITASH POND D

, Location in Westport, 0.6 miles northwest of Bale Mtn."60.
Drainage Area 3.05 sq. mi., Top of Dam 60.2 !TGVD

Spillway Type Overflow-Broadcrest , Crest of Spillway 57.0 NGVD

Surface Area @ Crest Elev. 11.0 Acres = 0.017 sq. mi.

Pool Bottom Near Dam = 35.0 :GVD (Downstream)

Assumed Side Slopes of Embankments = 2:1

Depth of Pool at Dam (Yo) = 25 Feet

Mid-Height Elev. 47.5 __GVD

Length of Dam at Crest = 105 Feet

Length of Dam at Mid-Height - 65 Feet

25% of Dam Length at Mid-Height = Wb = ]6 Feet

Step 1

Storage (S) at time of failure 114 Ac-FT
(Equal to top of dam)

Step 2

Peak Failure Discharge3 ,2
opl = 8/27 Wb Vg Yo3

= 1.68 Wb Yo 3/2 = 3360 cfs

Failure is assumed to coincide with pool elevation at top of dam.

D
I
I D- 18



The Saugatuck River is located 3000 feet downstream

of Nash Pond dam. There is a 30 foot

drop into the river which will cause the dissipation

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

the water surface elevations between Nash Pond dam

and the Sauaatuck River will be as given on Dam Failure

Analysis. The increase of depth in the river due to

failure of Nash Pond dam is estimated to be 0-]1 foot.

I
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NASIT POND DP1I

A. Size Classification

Height of dam = 25 ft.; hence small

Storage capacity at top of dam (elev. 60.2 ) l14 AC-FT.; hence small

Adopted size classification small

B.i) Hazard Potential

This dam is located upstream of an urbanized area. Two

complercial buildings ane an apartment building are located

along the channel immediately downstream from the dam.

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 Possibly 2-3
b) Loss of buildings i-2_

c) Loss of highways or roads No
d) Loss of bridges 110

The failure profile can affect a distance of 3000 feet
fro,- the dam.

C. Hazard Potential Classifications

HAZARD SIZE TEST FLOOD qA'ITGE

Hich Small 1/2 PMF to PMF

Adopted Test Flood = 1/2 PHtF = N/A CSM

= 2650 CFS

D. Overtopping Potential

Drainage Area 1951 acres = 3.05 -. sq. miles

Spillway crest elevation = 57.0 NGVD

Top of Dam Elevation 60.2 NGVD

Maximum spillway discharge
Capacity without overtopping of dam = 250 CFS

"test flood" inflow discharce = 2655 CFS
"test flood" outflow discharge = 2570 CFS

D-23



* °". ~-RATING CURVE DEVELOPMENT

Nash Pond Dam

'1 Spillway Q = C L H 3/2

C = 2.70

L = 16 feet

30 Inch Pipe Q = c a (2gh)1/2

c .6

a =4.9 square feet

4

i
I
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INFORMATION AS CONTAINED IN THE

' NATIONAL INVENTORY OF DAMS
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