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‘ ¥ Honorable William A. 0“Neill
Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor O0"Neill:

Inclosed is a copy of the West Side Dam (CT-00484) Phase T Inspection
Report, prepared under the National Program for Inspection of
Non—-Federal Dams. This report is based upon a visual inspectioi, a
review of the past performance and a brief hydrological study of the
dam. I approve 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 vitally important. ]

Copies of this report have been forwarded to the Department of Environ-
v mental Protection. Copies will be available to the public in thirty
days.

T wish to thank you and the Department of Environmental Protection for
your cooperation in this program.

Sincerely,
+ ) -
!’ .
) Z 4
e Z | ‘L— -
Incl C. E. EDGAR, III
- As stated Colonel, Corps of Engineers

Commander and Division Engineer L
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NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT

X b/

IDENTIFICATION No:__CT 00484

West Side Dam {

| NAME OF DAM:

Town: Norfolk
' :

COUNTY AND STATE: Litchfield County, Connecticut

oo STREAM: Spaulding Brook

DATE OF INSPECTION: November 17, 1980 ;

BRIEF ASSESSMENT

' The West Side Dam is a single purpose flood control dam. The n
dam consists of a compacted earth embankment on a pervious founda-
i tion with a maximum height of 20 feet, a top width of 14 feet, and
a crest length of 730 feet. The principal spillway is of the drop
inlet type and discharges through a 36-inch concrete pipe through i
the center of the dam to an energy dissipator. A grass-covered 120
. foot emergency spillway is excavated into the right abutment. Filter
drains under the downstream embankment discharge through the side ﬁ
- walls of the energy dissipator. The impoundment has a maximum stor- :
. age capacity of 1,780 Acre-Feet.
Based on the visual inspection, the dam is judged to be in good

condition. Features that could affect the future integrity of the 1

dam are the seepage and erosion of the right abutment and the emer- {
s gency spillway.
_!. The dam is classified as "Intermediate” in size with a
"High" hazard potential. A test flood equal to the Probable Maximum

Flood (PMF) was selected in accordance with the Corps of Engineers'




Recommended Guidelines for Safety Inspection of Dams to evaluate the

spillway capacity. The Test Flood inflow of 7,000 cubic feet per
second (cfs) was routed through the impoundment and a peak outflow
of 2,800 cfs was calculated. The spillway capacity of 3,000 cfs is
equal to 106 percent of the routed Test Flood outflow and results in
a freeboard of 0.1 feet.

It is recommended that a qualified, registered engineer be re-
tained to investigate the seepage and erosion of the right abutment
and emergency spillway. The dam should be inspected by a gualified,
registered engineer during each period of flood impoundment to assure
that it functions as designed. 1In addition, the Soil Conservation
Service's Operations and Maintenance Handbook should be provided to
the dam's operator, records of water levels should be kept, and a
downstream warning system should be developed.

The owner should implement these recommendations as described
herein and in greater detail in Section 7 of the Report within two

years after receipt the this Phase I Inspection Report.

e iz nn

Ronald G. é%tke, P.E. Roald Haestad
Project Engineer President
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This Phase I Inspection Report on West Side Dam (CT-00484)

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

Engineering Division

————

ARAMAST MAHTESIAN, MEMBER 4
Geotechmical Engineering Branch ‘
Engineering Division

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMENDED:

9.4/5.#{/4&— |

JOE B. FRYAR -
Chief, Engineering Division
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This report is prepared under guidance contained in the

Recommended Guidelines for 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
purpose 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, i
and analyses involving topographic mapping, subsurface investi-
gations, testing, and detailed cémputational 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 otharwise
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 constantly changing internal and external conditions, 1

and is evolutionary in nature. It would be incorrect to assume that

the present condition of the dam will continue to represent the
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condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

. Phase I Inspections are not intended to provide detailed é
hydrologic and hydraulic analyses. In accordance with the estab-
lished Guidelines, the Spillway Test Flood is based on the estimated

"probable Maximum Flood" for the region (greatest reasonably possible

Y SRR

storm runoff), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway wil' not
pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition
and the downstream damage potential.

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 of the public. An evaluation of the project for com-

pliance with OSHA rules and regulations is also excluded.
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NATIONAL DAM INSPECTION PRDGRAM
PHASE I INSPECTION REPORT

WEST SIDE DAM

PROJECT INFORMATION
SECTION 1

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 Inspection 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. Roald Haestad, 1Inc., 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 were
issued to Roald Haestad, Inc. under a letter of October 28, 1980,
from William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract
No. DACW33-81-0005 has been assigned by the Corps of Engineers
for this work.

b. Purpose of Inspection

The purposes of the program are to:

1. Perform technical inspection and evaluation of non-
federal dams to identify conditions requiring correction
in a timely manner by non-federal interest.

2. Encourage and prepare the States to quickly initiate
effective dam inspection programs for non-federal dams.

3. To update, verify and complete the National Inventory

of Dams.




1.2 Description of Project

a. Location

The West Side Dam, also known as Blackberry River Watershed

Floodwater Retarding Dam No. 5, 1s located on Spaulding Brook approx-

imately 6,000 feet upstream of the confluence with the Blackberry
River, one mile south of Norfolk and 1,500 feet west of Connecticut
Route 272 in the Town of Norfolk, Connecticut. The dam site is lo-
cated but not shown on the Norfolk U.S.G.S. Quadrangle Map having
coordinates of latitude N41° 58.6' and longitude W73° 12.4°'.

b. Description of Dam and Appurtenances

The West Side Dam is a flood control dam which remains empty
except during periods of heavy runoff.

The dam consists of a compacted earth embankment 730 feet
long on a pervious foundation with a maximum height of 20 feet, a
top width of 14 feet, and an upstream slope which varies from 4.5
horizontal to 1 vertical at the principal spillway to 10 horizontal
to 1 vertical on both sides of the principal spillway. The downstream
slope varies from 2.8 horizontal to 1 vertical at the energy dissi-
pator to 22 horizontal to 1 vertical on the right side and 12 horizon-
tal to 1 vertical on the left side of the energy dissipator. Excess
excavated material was disposed of on the slopes, causing the variation.
Filter drains were constructed along the downstream toe and outlet
through the sidewalls of the energy dissipator. The embankment is
protected with a good growth of sod except for a gravel farm road
across the crest of the dam.

The principal spillway consists of a reinforced concrete
drop inlet with a weir length of 17 feet and a flashboard slot at

the upstream end for draining the sediment pool. A galvanized steel




trash rack prevents debris from clogging the outlet conduit.

: The outlet conduit is a 36-inch prestressed concrete steel

cylinder pipe through the center of the dam and has three reinforced
concrete anti-seep collars. The plans show the outlet pipe to be
supported by a concrete cradle for its full length., The principal
spillway discharges through a reinforced concrete energy dissipator

at the downstream toe. The energy dissipator is of the impact box

R8T PRI . X e TN 4 S W

type.
A 120 foot emergency spillway has been excavated into the
right abutment. The emergency spillway is grass-covered and has a
30 foot level control section. The approach channel has a one per-
cent slope up to the control section; the discharge channel has a
2.9 percent slope and changes farther downstream to one percent.
(See Appendix B, page B-3.)
The crest of the dam is 15.5 feet above the weir of the prin-
cipal spillway and 4.7 feet above the emergency spillway.

c. Size Classification - "Intermediate"

According to the Corps of Engineers' Recommended Guidelines

for Safety Inspection of Dams, a dam is classified as "Intermediate" 4

in size if the height is between 40 feet and 100 feet or the dam im-

pounds between 1,000 Acre-Feet and 50,000 Acre-Feet. The West Side

Dam has a maximum height of 20 feet and a maximum storage capacity

of 1,780 Acre-Feet. Therefore, the dam is classified as "Intermediate"
in size based on storage capacity.

d. Hazard Classification - "High"

]
»
¢

Based on the Corps of Engineers' Recommended Guidelines for

Safety Inspection of Dams, the hazard classification for the dam is

U T




"High". A dam failure analysis indicates that a breach of the West

Side Dam could result in the loss of more than a few lives and ex-

tensive downstream property damage.

The dam breach would release up to 28,000 cfs into Spaulding

Brook. The flood waters would travel 1,200 feet downstream where a

number of structures at a religious institution including a multi-
family residence, a dining hall and farm buildings would be flooded

up to a depth of 10 feet. The flood waters would continue downstream

overtopping a small dam by 9 feet and flooding several residential

homes from 2 feet to 10 feet deep.

The maximum project discharge capacity prior to dam breach
would cause flooding to a depth of approximately 2 feet at the

structures directly downstream of the dam, and would overtop the
small downstream dam by 2 feet,

e. Ownershig

The State of Connecticut
Department of Environmental Protection

Water and Related Resources
State Office Building
Hartford, Connecticut 06115

Benjamin Warner, Director of Water Resources
(203) 566~7220

f. Operator

Anthony Cantele

P.0O. Box 161
Pleasant Valley, Connecticut 06063

(203) 379-0771

g. Purpose of Dam

The dam is a single purpose structure designed to provide

flood protection to the Blackberry River flood plain.




h., Design and Construction History

The dam was designed in 1967 by the Soil Conservation Ser-

vice, U.S. Department of Agriculture, for the State of Connecticut.

The dam was designed to contain a storm of the magnitude of Hurri-

cane "Diane" (1955) without emergency spillway flow. The dam was

constructed in 1970 by Della Construction Company of Enfield, Con-

necticut, under the supervision of the Soil Conservation Service,

In 1972 repairs were made to the emergency spillway. The high water

table caused extensive seepage in the cut requiring the installation

of additional drains and repairs to eroded areas.

i. Normal Operational Procedures

The site is reportedly visited by Department of Environ-
mental Protection personnel during periods of heavy runoff, Any
problems noted would be reported to the DEP Office in Hartford.

No measurements have been taken or records kept of past impoundment

depths. The impoundment has never been substantially filled.




1.3 Pertinent Data

a. Drainage Area

The drainage area consists of 2.9 square miles of wooded "mountainous"

terrain. The watershed contains one significant pond and large swampy areas.

b. Discharge at Damsite

The principal spillway is of the drop inlet type with a conduit through

the dam. An emergency spillway of the grassed earth type is cut in the right
abutment.
1. Outlet Works (conduits) Size: 36-inch
Invert Elevation: 1201.9

Discharge Capacity: 150 cfst (at top of dam)
g P Y

2. Maximum Known Flood at Damsite: Unknown

3. Ungated Spillway Capacity *
at Top of Dam: 3,000 cfs
Elevation: 1222.0

4. Ungated Spillway Capacity *
at Test Flood Elevation: 2,820 cfs
Elevation: 1221.9

5. Gated Spillway Capacity
at Normal Pool Elevation: N/A
Elevation:

6. Gated Spillway Capacity
at Test Flood Elevation: N/A
Elevation:

7. Total Spillway Capacity* 2,820 cfs
at Test Flood Elevation: 1221.9
Elevation: ‘

8. Total Project Discharge *
at Top of Dam: 3,000 cfs
Elevation: 1222.0

9. Total Project Discharge *
at Test Flood Elevation: 2,820 cfs
Elevation: 1221.9

*Includes Emergency Spillway




Elevation - Feet Above Mean Sea Level (NGVD)

1. Streambed at Toe of Dam:

5. Full Flood Control Pool:

7. Design Surcharge - Original Design:

9. Test Flood Surcharge:

Reservoir - Length in Feet

2. Flood Control Pool:

3. Spillway Crest Pool:

2. Flood Control Pool:

3. Spillway Crest Pool:

Reservoir Surface - Acres

2. Flood-Control Pool:

c.
2. Bottom of Cutoff:
3. Maximum Tailwater:
4, Normal Pool:
6. Spillway Crest:
8. Top of Dam:
4d.
1. Normal Pool:
4. Top of Dam:
5. Test Flood Pool:
e, Storage - Acre-feet
1. Normal Pool:
4. Top of Dam:
5. Test Flood Pool:
£.
1. Normal Pool:
3. Spillway Crest:
4., Test Flood Po»osl:
5. Top of Dam:
L -

1201.9

N/A

1205.5

1206.5

1217.33 Emerdgency Spillway
1206.5 Principal Spillway
1220.03

1222.0

1221.9

900"

5,400' Emergency Spillway
1,000' Principal Spillway
5,600'

5,600"

6 Acre~Feet

1351.6 Acre-Feet Emergency
Spillway
10 Acre-Feet Principal
Spillway
1,780 Acre-Feet

1,760 Acre-Feet

9.9 Acres

188.1 Acres Emergency
Spillway

12.5 Acres Principal
Spillway

201.2 Acres

202.8 Acres

. SO R

ke




eI TR e

b

h.

i.

Dam
l. Type: Compacted Earthfill Embankment
2. Length: 730"
3. Height: 20"
4. Top Width: 14°
5. 8ide Slopes: Upstream + Vary from 4.5 - 10 horizontal to
1 vertical
Downstream - Vary from 2.8 - 22 horizontal to
1 vertical
6. Zoning: Homogeneous embankment with organic material on
downstream slope and disposal material placed on
both slopes
7. Impexvious Core: N/A
8. Cutoff: Eliminated during construction as depth of foun-
dation excavation exceeded designed cut-off
trench.
9. Grout Curtain: N/A
10. Other:
Diversion and Regulating Tunnel - nN/A
EMERGENCY PRINCIPAL
Spillway: Grass-covered earth sp.l1- Drop inlet type

way excavated in right
abutment

P SRR




R 24 atind

Spillway (cont'd)
2.

Length of Weir:

Crest Elevation
with Flashboards:
without Flashboards:

Gates:

Upstream Channel:

Downstream Channel:

General:

Regulating Outlets

1.

2.

Invert:

Size:

Description:

Control Mechanism:

Other:

EMERGENCY

120' at 30' level con-
trol section

N/A
1217.3

N/A

Grass-covered 120' wide,
earth excavation,
negative slope

Grass-covered earth
excavation, 120' wide,

2.9% slope to 1.0%
slope

1202.9

6.0’ wide by 3.25' high

Stop log slot in the concrete riser

Flashboards - Top Elev.

Flashboards were in place at the time of
inspection

1206.2

PRINCIPAL

17!

N/A

1206.5

N/A

N/A

Excavated chan-
nel in existing
ground




ENGINEERING DATA
SECTION 2

2.1 Design Data

Available information reviewed included the design report, As-

Built Plans and correspondence. The design report and plans were

prepared by the Soil Conservation Service (SCS), U.S. Department
of Agriculture. The design report was found to be incomplete in
that outflow hydrographs for the design storms were missing and
emergency spillway capacity computations were incomplete. Also, 4
emergency spillway discharge capacities given in different sections u
of the report are conflicting. Apparently changes were made in the i

emergency spillway design and not documented. Correspondence men-

tions an error in the freeboard hydrograph which was corrected but

no documentation was found. The design report did contain a geo-
logy report including test borings; a soil report; hydraulic/hydro-
logic computations; and structural computations for the intake struc-
ture, conduit and enerqgy dissipator.

2.2 Construction Data

As-Built Plans were available and reviewed. Construction re- -
cords, including change orders, soil test results and photographs
are stored at the Federal Archives and Records Center in Waltham,
Massachusetts, but were not available for review. The two most sig-

nificant changes from the original design noted were the elimination

of the cut-off trench and the alteration of the spillway approach
channel,

The cut-off trench was eliminated as the foundation excavation
was as deep in many places as the proposed cut-off trench. The dam

was designed with an upstream slope of 3.5 horizontal to 1 vertical j




and a downstream slope of 2.5 horizontal to 1 vertical. However, as
excess material was available during construction the slopes were
flattened to 10 horizontal to 1 vertical upstream and up to 22 hori-
zontal to 1 vertical downstream.

The spillway approach channel was changed from a level section
to a negative slope with two swales up to the control section.

In 1972, two years after completion of the dam, repairs were
made to the emergency spillway. The high water table caused extensive
seepage in the cut requiring the installation of additional drains.
As-Built Plans were available for this work.

2.3 Operational Data

The site is visited during periods of heavy runoff but no depth
readings are made or records kept.

2.4 Evaluation of Data

a. Availability

Existing data was available at the Soil Conservation Service,
U.S. Department of Agriculture, Storrs, Connecticut; at the Federal
Archives and Records Center in Waltham, Massachusetts; and at the
State of Connecticut Department of Environmental Protection, Hart-
ford, Connecticut.

b. Adequacy

The information which was available, along with the visual
inspection and the hydraulic and hydrologic calculations made for
this report, were adequate to assess the condition of the dam. It
should be noted, however, that the impoundment has never been filled

and the reaction of the structure to full loading conditions is not

known.
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C. Validitx

The field inspection indicated that the dam was constructed

substantially as shown on the As-Built Plans.

-12-~




VISUAL INSPECTION

SECTION 3

3.1 Findings

a. General

The visual inspection of the dam was conducted on November
17, 1980. At the time of inspection the water level was about 0.5
feet below the crest of the drop inlet weir and was being controlled
by flashboards at the upstream end of the drop inlet. The general
condition of the dam at the time of inspection was good.

The dam consists of a compacted earth embankment with a drop
inlet principal spillway located near the center of the dam discharg-
ing through a 36-inch pipe to an energy dissipator at the downstream
toe. An emergency spillway is excavated into the right abutment and
is grass-covered.

b. Dam

The upstream and downstream slopes of the dam are grass-
covered, Photos 1 and 2. The grass cover is in good condition and
has been kept mowed except near the energy dissipator where the slope
is steeper. The slopes are even with no indication of movement or
sloughing. The crest of the dam has a gravel surface and is used
as a farm road. A slight depression, 0.2 feet deep, was noted in
the crest near the principal spillway. A concrete footpath goes from
the inlet structure to the crest of the dam, Photo 5.

The dam was built in a swamp and has wet areas both upstream
and downstream of the dam. As the impoundment was empty, no seepage
and wet or spongy areas were oObserved on the downstream slope. Ap-

proximately 1 gpm amount of clear seepage was observed discharging
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from the left toe rain, Photo 3. Some rust staining was visible at

the right toe drain, Photo 4, but there was no flow at the time of

inspection.

c. Appurtenant Structures

The appurtenant structures consist of the principal spill-
way and outlet works and the emergency spillway. The inlet structure
is a reinforced concrete drop inlet with a galvanized steel trash
rack, Photo 5, all in'qood condition. Flashboards at the upstream
end allow for draining the sediment basin. Sediment was visible
almost to the top of the boards at the time of inspection, Photo 6.
The inlet structure discharges through a 36-inch prestressed concrete
steel cylinder pipe, which was not observed, to a reinforced concrete
energy dissipator of the impact box type, Photo 7. The concrete was
in good condition. There was quite a bit of stone riprap in the
energy dissipator. The riprap around the enerqgy dissipator has set-
tled or may have been tossed into the dissipator by vandals. The
toe drains discharge through the walls of the energy dissipator.

The openings of the energy dissipator did not have any protective
bar screens or fence.

The emergency spillway consists of a 120 foot section ex-
cavated into the right abutment, Photos 8, 9 and 10. The spillway
has a sod surface for erosion protection. The hillside into which
the spillway was excavated is very wet due to seepage. There are
several drains in the spillway and abutment and also areas of stone
fill, Photos 9, 10 and 11, evidence of repair work from past erosion
or sloughing., Even with the drains the area is very wet, with pond-
ing occurring in the spillway, Photo 10. Three electric cattle fen-

ces were observed within the emergc acy spillway.
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d. Reservoir Area

No indications of instability were observed along the edges
of the reservoir in the vicinity of the dam, although there was evi-

dence of past instability in the form of erosion or sloughing in the

right abutment above the emergency spillway. The impoundment area
is a large flat swamp, Photo 12,

e. Downstream Channel

The downstream channel was excavated as part of the dam con-
struction project. The channel is clear of debris and no obstructions
to flow were observed, Photo 13,

3.2 Evaluation

On the basis of the visual inspection, the dam is judged to be
in good condition. The following conditions could affect the future
integrity of the dam:

1. Continued seepage and erosion in the area of the emergency
spillway could cause additional erosion during high flows which could
partially obstruct the emergency spillway.

2. It should be emphasized that the impoundment has never been
substantially filled. Therefore, no observations have been made as

to seepage through the dam, or its behavior under full hydrostatic

loading conditions.




OPERATIOMAL AND MAINTENANCE PROCEDURES

SECTION 4

4.1 Operational Procedures

a. General

The West Side Dam is a single purpose flood control dam
which remains empty except for periods of heavy runoff. Except for
flashboards to allow for draining the sediment pool, the dam has
no operating facilities. Both the drop inlet on the principal spill-
way and the emergency spillway operate without human assistance.
The dam is inspected annually by representatives of the Department
of Environmental Protection and the S0il Conservation Service.
(See Appendix B, page B-46.)

b. Description of Any Warning System in Effect

There is no formal warning system in effect. The dam is
monitored during heavy runcoff. Any problems noted would be reported
to the Department of Environmental Protection in Hartford.

4.2 Maintenance Procedures

a, General

The grass is mowed and the brush is cut at least once a
year. (The slope above the energy dissipator had not been mowed for
some time prior to the inspection.) The trash rack on the principal
spillway is cleaned as required. The dgravel roadway along the crest
of the dam has a few small depressions which would collect surface
runoff.

An Operations and Maintenance agreement was made between
the State of Connecticut and the Soil Conservation Service at the

time of construction. An Operation and Maintenance Handbook prepared




by the Soil Conservation Service and the Department of Environmental
Protection for Connecticut watersheds is available from the Soil Con-

servation Service. The Handbook lists operating procedures and main-

tenance items to be performed.

b. Operating Facilities

At the time of inspection sediment had accumulated to the
top of the flashboards. It was reported that sediment had not been
removed since the construction of the dam.

4.3 Evaluation

Present operations and maintenance procedures are adeguate but
could be improved. The slope above the energy dissipator should be
mowed with the rest of the embankment, and the gravel road should
be regraded to maintain a level crest.

Copies of the Operation and Maintenance Handbook should be

provided to the Operators for their implementation. The annual in-
spections by representatives of the Soil Conservation Service and

the Department of Environmental Protection should continue. A formal

warning system should be prepared for the dam and put into effect.




EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES
SECTION 5

5.1 General

The outlet works at the West Side Dam consist of a principal
spillway of the drop inlet type discharging through the center of
the dam into an energy dissipator downstream, and an emergency spill-
way excavated into the right abutment. The principal spillway con-
sists of a single stage, reinforced concrete riser, 36-inch diameter
prestressed concrete steel cylinder pipe through the dam, and a
reinforced concrete energy dissipator at the outlet end of the pipe.
The inlet riser is a 6' x 6' box with provisions for flashboards
at the upstream end. Flashboards were in place at the time of in-
spection; water level was over the flashboards and about 0.5 feet
below the drop inlet weir. The drop inlet is protected with a gal-
vanized steel trash rack. The drop inlet connects to a 36-inch
prestressed concrete steel cylinder pipe outlet conduit which passes
through the dam.

The emergency spillway is a broad-crested earth channel exca-
vated into the right abutment with a grassed surface. The channel
is 120 feet on the bottom with side slopes of 3 horizontal to 1 ver-
tical. There were three electric cattle fences across the spillway
at the time of inspection.

The capacity of the prinicpal spillway is about 140 cfs at
design high water Elev. 1220,03., The emergency spillway has a
capacity of 1,040 cfs at the design high water and 2,850 cfs at
the top of the dam, Elev. 1222.,0. Total spillway capacity at the

top of the dam is 3,000 cfs.
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The dam has a watershed of 2.9 square miles of essentially un-

developed wooded terrain. The watershed has very steep slopes, one

significant pond and three large swamps. Elevations range from 1,700

feet at the southwest end to 1,200 feet at the dam.

5.2 Design Data

The dam was designed by the Soil Conservation Service, U.S.
Department of Agriculture, for the State of Connecticut. The design
report and correspondence was available and reviewed.

The dam was designed to contain a Hurricane Diane-type storm
(1955), 8.51 inches of rainfall in 14 hours, without discharging
over the emergency spillway. The impoundment would store 884 Acre-
Feet, or 5.64 inches of runoff, at emergency spillway level,

El. 1217.33.

At design high water, El, 1220.03, the dam would store 1,355
Acre-Feet, or 8.64 inches of runoff from a storm producing 15.42
inches of rainfall in 6 hours.

The As~Built Plans show the inlet channel for the emergency
spillway sloping up to the control section instead of being level
as originally designed. This should increase spillway capacity and
velocities although no revised computations were found.

5.3 Experience Data

No experience data was available. The site is visited during

periods of heavy runoff but no depth readings are taken or records

kept.
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5.4 Test Flood Analysis

Based on the dam failure analysis, the dam is classified as
"High" hazard potential. The dam is classified as "Intermediate"
in size based on a maximum storage capacity of 1,750 Acre-Feet.

According to the Recommended Guidelines for Safety Inspection of

Dams, by the Corps of Engineers, the Test Flood should be the Prob-

able Maximum Flood (PMF). The Test Flood inflow was calculated for

Al i

the 2.9 square mile watershed using 2,400 cubic feet per second per

square mile (csm) from the Corps of Engineers' guide curves for "moun-
tainous®™ terrain. Initial water level was assumed to be at the level i
of the prinicpal spillway.

The peak inflow, calculated to be about 7,000 cfs, results in

a routed outflow of 2,800 cfs. The flood routing through the reser-

voir was done in accordance with the Corps of Engineers' "Estimating

Effect of Surcharge Storage on Maximum Probable Discharges". The i
spillway capacity was calculated to be about 3,000 cfs or 106 per-

cent of the Test Flood routed outflow.

5.5 Dam Failure Analysis

A dam failure analysis was made using the Corps of Engineers'
*Rule of Thumb" Procedure. Failure was assumed when the water level ?
reached the top of the dam, producing a maximum head of 20 feet. l

The spillway discharge prior to dam breach was significant when
compared to the dam breach flows; therefore, it was taken into con-
sideration in the flood routings. The spillway discharge was first .
routed through each reach, assuming steady state conditions. The E

storage volume thus obtained was subtracted from the storage required
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the dam breach flood routing in order to derive the usable storage

within the reach.

The calculated dam breach, 20 feet high by 240 feet wide, would
release up to 28,000 cfs into Spaulding Brook. The flood waters would
travel 1,200 feet downstream where a number of structures at a relig-
ious institution including a multi-family residence, a dining hall
and farm buildings would be flooded up to a depth of 10 feet. The
flood waters would continue downstream, overtopping a small dam by
9 feet, and flood several residential homes from 2 feet to 10 feet
deep. The flood waters would join the Blackberry River and flow at
an average depth of 9.5 feet. The low lying homes along the river
banks would be flooded up to a depth of 2 feet. See Figure 4, page
D-24.

The maximum project discharge capacity of 3,000 cfs prior to
dam breach would cause flooding to a depth of approximately 2 feet
at the dining hall directly downstream of the dam, and would overtop
the small downstream dam by 2 feet. The Blackberry River would be
able to contain the flow with minor overtopping of the river banks.

The dam is classified as "High" hazard potential., A dam fail-

ure could result in the loss of more than a few lives and extensive

downstream property damage should the dam fail.




EVALUATION OF STRUCTURAL STABILITY

SECTION 6

6.1 Visual Observations

The visual inspection did not disclose any indications of im-
mediate structural instability. The emergency spillway area, in-
cluding the right abutment slope, is very wet with much seepage
coming from the hillside. Evidence of past repairs to eroded areas
caused by this seepage was observed. No sloughing of the ¢mbank-
ment was observed.

6.2 Design and Construction Data

A design report and As-Built Plans were available for review
at the Soil Conservation Service, U.S. Department of Agriculture,
Storrs, Connecticut. The Soil Report recommended a 2:1 downstream
slope with a factor of safety of 1.86, and an upstream slope of
3-1/2:1 with a factor of safety of 1.03, because of the rapid draw-
down at this site. (See Appendix B, pages B-41 through B-44.)
Field surveys show the maximum slopes to be 2.8 horizontal to 1
vertical downstream, and 4.5 horizontal to 1 vertical upstream.

6.3 Post-Construction Changes

In 1972, two years after completion of the dam, repairs were
made to the emergency spillway. Drains were installed in the spill-
way and along the right abutment to relieve a seepage problem. Sev-
eral washouts were also filled. As several of the drainage trenches
are in the spillway and parallel to the flow, they may encourage

erosion. Although no additional erosion was noted, the abutment

and spillway were very wet with water ponded in the spillway.




r

6.4 Seismic Stability

The dam is located in Seismic Zone 1 and in accordance with
the recommended Phase I inspection gquidelines does not warrant

seismic stability analysis.
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ASSESSMENT, RECOMMENDATIONS, & REMEDIAL MEASURES
SECTION 7

7.1 Dam Assessment

a. Condition

On the basis of the visual inspection and a review of the
available data, the dam is judged to be in good condition. The future
integrity of the dam could be affected by continued seepage and eros-
ion of the right abutment and emergency spillway.

An evaluation of the hydraulic and hydrologic features of
the dam determined that the spillways are capable of passing 106 per-
cent of the Test Flood (PMF).

b. Adequacy of Information

The information available is adequate for a Phase I Investi-
gation. )
c. Urgency
The recommendations presented in Sections 7.2 and 7.3 should
be carried out within two years of receipt of this Report by the owner.

7.2 Recommendations

The following recommendations should be carried out under the

direction of a qualified, registered engineer:

1. The seepage and erosion of the right abutment and emergency
spillway should be investigated and repairs or improvements
made as required.

2. As the behavior of the dam under full hydrostatic loading
is not known, the dam should be inspected by a qualified,
registered engineer during each period of significant flood

impoundment. Especial care should be taken in inspecting
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the dam whenever the previous maximum impoundment depth

is exceeded.

7.3 Remedial Measures
a. Operations and Maintenance Procedures
1. Inspection of the dam during periods of heavy runoff
should be continued. In addition, depth readings
should be taken and records kept. Especial care should I
be taken in inspecting the dam whenever the previous
maximum impoundment depth is exceeded.
2. Rocks should be removed from the energy dissipator. i
3. Periodic regrading of the gravel road should be done f
to maintain a level crest, |
4. The program of annual technical inspections by gualified,
registered engineers should be continued.
5. A downstream warning system should be developed and
put into effect in case of an emergency at the dam.
6. The Soil Conservation Service Operations and Maintenance
Handbook should be provided to the operators of the
dam.
7.4 Alternatives ]
There are no practical alternatives to the above recommendations. .
i
!
|
|
1]
l
i
t
)
_25_
\‘
ST v P
S ——




APPENDIX A

VISUAL CHECK LIST WITH COMMENTS

e ST A

N

¥




VISUAL INSFECTION CHECK
PARTY ORGANIZATION

LIST

PROJECT : West Side Dam
DATE: 11/17/80 TiIMc: 2:00 p.m.WEATHER: Sunny 35°
W.S. ELEVATION:__1206.0 U.S.___N/A DN.S
PARTY DISCIPLINE
1. Roald Haestad, P.E. - Roald Haestad, Inc. Civil/Geotechnical
2. Donald L. Smith, P.E. - Roald Haestad, IncC. Civil/Hydrologic
3. Ronald G. Litke, P.E. - Roald Haestad, Inc. Civil/Structural
4,
S.
6.
INSPECTED
PROJECT FEATURE 8y REMARKS

1. Dam Embankment RH,DLS, RGL Good condition

Intake Channel Sediment to top of
2. Outlet Works - & Structure RH, DLS, RGL flashboards

Transition
3., Outlet Works - & Conduit RH,DLS, RGL 36" P.C.C.P.

Outlet Structure
4., Outlet Works - & Channel RH, DLS, RGL Rocks in dissipator

Emer. Spill,, Appr.
5, Outlet Works - & Disc. Channel RH,DLS,RGL

Very wet;
natural seepage

10.

11.

12.

X L’_‘;‘,""""""" T
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PERIODIC INSPECTION CHECK LIST

PROJECT;: West Side Dam

PROJECT FEATURE, D2M Embankment

DISCIPLINE;: Civil Engineers

AREA ELEVATION

DATE.__11/17/80

NAME : RH

NAME : DLS ,RGL
CONDITIONS

DAM EMBANKMENT

CREST ELEVATION

1,222

CURRENT POOL ELEVATION

1,206.0 (0.5' below Principal Spillway)

MAXIMUM IMPOUNDMENT TO DATE

Unknown

SURFACE CRACKS

None observed

PAVEMENT CONDITION

Gravel road - good condition

MOVEMENT OR SETTLEMENT OF CREST

Crest appears to have settled at conduit

LATERAL MOVEMENT

None observed

VERTICAL .ALIGNMENT

Good with the exception of dip at conduit

HORIZONTAL ALIGNMENT

Good

CONDITION AT ABUTMENT
AND AT CONCRETE STRUCTURES

Good

INDICATIONS OF MOVEMENT OF
STRUCTURAL ITEMS ON SLOPES

None observed

TRESPASSING ON SLOPES

None observed

VEGETATION ON SLOPES

Grass cover mowed except at steep
areas at outlet works

SLOUGHING OR EROSION OF
SLOPES OR ABUTMENTS

Evidence of past sloughing of right
a~1tment slope of emergency spillway

ROCK SLOPE PROTECTION -
RIPRAP FAILURES

No riprap slope protection

UNUSUAL MOVEMENT OR
CRACKING AT OR NEAR TOES

None observed

UNUSUAL EMBANKMENT OR
DOWNSTREAM SEEPAGE

No seepage; impoundment empty
at the time of inspection

PIPING OR BOILS

N/A

FOUNDATION DRAINAGE FEATURES

CMP toe drains discharge at
energy dissipator for outlet works

TOE ORAINS

Left toe drain discharging; right toe
drain dry with orange stains

INSTRUMENTATION SYSTEM

None known




PERIODIC INSPECTION CHECK LIST

PROJECT: West Side Dam DATE ;s 11/17/80
Intake Channel and

PROJECT FEATURE Outlet Works - intake Structure NAME ; RH

DISCIPL INE: Civil Engineers NAME DLS,RGL

AREA EVALUATED

CONDITIONS

OUTLET WORKS - INTAKE
CHANNEL AND INTAKE STRUCTURE

A. APPROACH CHANNEL:

Consists of an excavated channel
through an existing swamp

SLOPE CONDITIONS N/A
BOTTOM CONDITIONS Sediment
ROCK SLIDES OR FALLS

LDG BOOM N/A
DEBRIS

CONDITION OF CONCRETE

LINING N/A
DRAINS DR WEEP HOLES N/A

B. INTAKE STRUCTURE:

Galvanized steel trash rack

CONDITION OF CONCRETE

Good

STOP LOGS AND SLOTS

Good condition; sediment accumulated
to top of stop logs
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PERIODIC INSPECTION CHECK LIST

DATE: 11/17/80

Outlet Works - Transition & Conduit pnaMg; RH

PROJECT FEATURE:

DISCIPLINE:: Civil Engineers

NAME:__RGL,DLS

AREA EVALUATED

CONDITIONS

OUTLET WORKS - TRANSITION AND CONDUIT

GENERAL CONDITION OF CONCRETE

Conduit is 36" prestressed concrete
steel cylinder pipe

RUST OR STAINING ON CONCRETE

Pipe could not be observed

SPALLING

EROSION OR CAVITATION

CRACKING

ALIGNMENT OF MONOLITHS

ALIGNMENT OF JOINTS

NUMBERING OF MONOLITHS




PERIODIC INSPECTION CHECK LIST

PROJECT; West Side Dam

Outlet Structure

PROJECT FEATURE Outlet Works - & Channel

DISCIPLINE: Civil Engineers

AREA EVALUATED

DATE:  11/17/80

NAME RH

NAME 3 DLS,RGL
CONDITIONS

QUTLET WORKS -
OUTLET STRUCTURE AND CHANNEL

GENERAL CONDITION OF CONCRETE

Good

RUST OR STAINING

At right toe drain

SPALLING None
EROSION OR CAVITATION None
VISIBLE REINFORCING None

ANY SEEPAGE OR EFFLORESCENCE

Seepage from left toe drain (clear)

CONDITION AT JOINTS

Good

DRAIN HOLES

Left and right toe drains

CHANNEL

Excavated; clear of debris

LOOSE ROCK OR TREES

DVERHANGING CHANNEL None
CONDITION OF DISCHARGE CHANNEL Good
A-5




PERIODIC INSPECTION CHECK LIST

PROJECT s West Side Dam

DATE, 11/17/80

PROJECT FEATURE: Emergency Spillway

NAME : RH

DISCIPLINE: Civil Engineers

NAME: DLS,RGL

AREA EVALUATED

CONDITIONS

OUTLET WORKS - EMERGENCY SPILLWAY,
APPROACH AND DISCHARGE CHANNELS

A, APPROACH CHANNEL:

Excavated; grass-covered; cattle fence

GENERAL CONDITION

Fair; wet with evidence of past erosion

LOOSE ROCK OVERHANGING CHANNEL

None

TREES OVERHANGING CHANNEL

None

FLOOR OF APPROACH CHANNEL

Wet; crushed stone drains present

B. EMERGENCY SPILLWAY

30 foot wide level control section;
excavated at right abutment

GENERAL CONDITION

Fair; ponding and evidence of
past erosion

SURFACE

Grass covered

OTHER

N/A

ANY SEEPAGE

bonding 1in spillway;
Natural seepage from right abutment

DRAIN HOLES

Seepvage drains in channel floor

C. DISCHARGE CHANNEL:

Grass-~covered;
excavated in right abutment

GENERAL CONDITION

Fair;
evidence of repairs to past erosion

LOOSE ROCK OVERHANGING CHANNEL

None

TREES OVERHANGING CHANNEL

None

FLOOR OF CHANNEL

Wet with stone drains in floor

OTHER OBSTRUCTIONS

Cattle fences across spillway
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LIST OF REFERENCES

Reference Nos. 1 through 3 are located at the State of Con-

necticut Department of Environmental Protection, Water and Related

Resources Section, State Office Building, Hartford, Connecticut.
Reference Nos. 4 through 7 are located at the Soil Conservation i
Service, U.S, Department of Agriculture, Mansfield Professional
Park, Route 44-A, Storrs, Connecticut. Reference Nos, 7 and 8 F

are located at the Federal Archives and Records Center, Waltham, 4

Massachusetts. i

water Retarding Dam No. 5, Norfolk, Connecticut, by the
Soil Conservation Service of the U.S. Department of Agri-
culture, 1971.

1. As-Built Plans, Blackberry River Watershed Project, Flood- r
2. Correspondence file on Blackberry River Watershed Project, |
Floodwater Retarding Dam No. 5, Norfolk, Connecticut. [
3. "Reservoir Operation Data" and "Pertinent Data" by Anderson- i
Nichols Associates, February 1967.

4. Design Report, Blackberry River Watershed, Site No. 5,
Norfolk, Connecticut.

5. Plans for Blackberry River Watershed Project, Floodwater
Retarding Dam No. 5, Norfolk, Connecticut 1967.

r "'"‘"‘ .

6. Plans for repairs to the emergency spillway at Blackberry
River Watershed Project, Floodwater Retarding Dam No. 5,
Norfolk, Connecticut 1972. gl

7. Construction progress photographs. k

8. So0il Test Results, Change Orders and miscellaneous data.
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TO

FROM

SUBJECT :

SCS-803 (3-66)

UNITED STATES GOVERNMENT
U. S. DEPARTMENT OF AGRICULTURE

Memorandum

February 27, 1967

Harold M. Kautz, Head, E&WP Unit, SCS,
Upper Darby, Pennsylvania 19082

Whitney T. Perguson, Jr., Acting State
Conservation Engineer, SCS, Storrs, Conn. 06268

ENG - Design, 13-5, Blackberry River Watershed, Site No. 5

By telephone on February 24, Francis Wysong requested information for the
hydrology section of the design report for the subject site.

The principal spillway hydrograph was adapted from the material in the
watershed work plan files in order to use the family hydrograph method
which the consultant for the state agency is famillar with. The point
rainfall of 8.51 inches and etorm duration of 14 hours of the 1955 Hurricane
"Diane” were used. The higher peak did not appreciably affect the propor-
tioning of the structure.

From past experience, we found that the consultant checked our watershed
areas rather closely, and we have made a practice of retracing it for
final design. In this case, the more precise definition of the watershed
on the 1:24,000 quad. sheet (WPP used 1:31,680) gave a slightly reduced
area. We take advantage of all we can get as the somewhat restrictive

State Water Resources Commission design criteria went into effect after
approval of the work plan.

The freeboard hydrograph computations were unintentionally omitted from
the original submission and are enclosed herein.

If there are further questions, please let us know.

Attachment
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February 16, 1967

To: G. E. Oman
From: C. E. Smith
Re: Preliminary Design -~ Comments--Site 5,

Blackberry River Watershed, Connecticut

The work plan for this particular watershed was completed in
1959. There was very little engineering data included. The
H&H portion of this design is also insufficient. The follow-
ing items were "gleaned" from the computational data:
oo .2
1. The emergency spillway crest was set by routing a princi-
pal spillway hydrograph using a "B" distribution, 8.51
inches of rainfall, a l4-hour storm duration for moisture
condition III. The reason for using this hydrograph has
not been stated. However, the work plan refe€§l§gntq%ua/
3 gz Sroa~—

P P R T
August 1955 storm, ;{,;s/f jf‘g/y Wt vrr Tl 1aLOR PR I IO L L T

2. The emergency spillway hydrograph was based on a 6-hour,
"B" distribution hydrograph using 15.42 inches of rain- 4?44;;

fall. The reason for this hydrograph has not been stated. &”_ ---
However, the work plan refers to 1.5 times the 6-hour —
point rainfall. E Sty -y Bt T s 22

3. The freeboard hydrograph computation is missing. T e~

4, It is also noted that the drainage area has been changed .
from 3,03 square miles in the work plan to 2.94 sdquare ’
miles in the final design. No reason was given,

Since there is so little information in the work plan to refer
to and informationlacking &Hé& the final design, it is diffi-
cult to give any firm recommendations, exeept—~to-state- that-
since Connecticut obviously revised the design from the work
plan, it would have been better if they used the Washington
minimum criteria.. They at least should explain the basis for

the design., ,

( .
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5CS-319 A (3-01)

-

U.D ULFANIMENI Ut AUNILULIUSL
SOIL CONSERVATION SErVICE

HYDROGRAPH COMPUTATION
LRI AC. SPrL LAY

p 4‘6%;

e
—

STATE

Conr.

Lo c/ée/‘cy B vrer

WATERSHED OR PROJECT

STRUCTURE SITE OR SUBAREA 1D / 2 *.5~

or. aREA - 7 sa. mi. 1. 22w RUNOFF CONDITION NO. 22 _
RUNOFF CURVE NO. €0 STORM DISTRIS. CURVE___~&D. . HYDROGRAPH FAMILY NO. "
sTorm ourATiON /L “un, RAINFALL: poiNt B-51 N, AREAL IN.
Ve .
e G/ . computen 1,.9. O & wr. . L. __w
To4To} computeo_ <. 5 usep__ N3 Revisep 1, _Fe 2
= :2:‘: =337 s Qq=_£227F / cFs.
HCOLUMN) = (t/T,) REV. T,. QlCOLUMNI =13, /a,) Q.
LINE t q LINE t q LINE t q
NO. HOURS CFS NO. HOURS CFS NO. HOURS CFS
! o 2 21 29 40 T 41
2 (L7 /7 22 | .30 .87 2 42
3 2. 9% ¢/ 1 |22 34 0 43
4 .4/ 2%0 24 44
5 S .25 87 25 45
6 235 /(280 2% | Chect » 48
1 |2 o2 | /278 | v | ps 4él28 47
8_|/70,27 /3 /0 28 c#s] A 48
? ’7.7¢ /045 29 IN Y ¥4 49
0 1/3.23 851 30 zf' = &8pPs9 50
" /L.720 GGLo B a5 A=/856.3 51
2 | /6,/7 | 458 32 Il s
3 | .64 289 w | R=6.817 s 53
s | /7.77 /177 34 54
s | 20.58 /107 35 55
16 122,05 G 4 36 56 Lo
17 12.2.52 JC 37 57 s )j\‘g
8 24 99 20 18 58 L\‘l
19 |26 .£6 // L) 59
0 |27.73 7 40 0
» | . SPO 1941 : 0P —F01 080
B-7




SCS-319 A (3-6))

-

US DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

HYDROGRAPH COMPUTATION
EMELG, SPO1LL WA J~

Corra

WATERSHED OR PROJECT __/2/QC /ééf.—n:‘/// £, ryver STATE
STRUCTURE SITE OR SUBAREA -] "/'3 #5
or. AREAZ- 27 sa. mu. T._Z2 wm RUNOFF CONDITION No._ZZZ |
RUNOFF CURVE NO.L . STORM DISTRIB. CURVE *5 . HYDROGRAPH FAMILY NO. /
STORM DURATION é HR. RAINFALL: POINT/£421N. AREAL s IN.
2.5 N computep 1, ~3. 2 fmr. TS €9
(Yo +T5) COMPUTED_ZLZ_; USED / REVISED T, _&2—
o = —‘R::AT’ = 2 50 CFS. Qqp = 3380_ — CFS.
{COLUMN) =(t/T,) REV. T,. Q{COLUMN) = (qc/q,) Qq,.
LINE t q LINE t q LINE t q
NO. HOURS CFS NO. HOURS CFS NO. HOURS CFS
1 o g 21 J/.83/ 3 4
2 /59 28 2 (33.90 g 42
3 /8 397 23 43
4 4.727 /596 24 a4
5 c.36 2¢95 25 4s
6 795 | 3045 2 |ChHeck 1 —+ » 4
7 1954 12c¢cz0 v | p=2Y 28 47
s | #/3 | 1900 | = crs| A «
° ’2.72 /S L 20 ad </L5932 49
0 /‘»32 72 30 zﬁ:/CJG:S_ 50
1" /5.9 S35 N | grs A=|/89< 3 51
12 /7.5 0 I859 32 52
13 (/909 24 n |Q=/3|77 "o 53
14 20 .cg /2C 34 54
5 122.27 /2.2 s 55
168 |27.8¢ &/ 36 56
17 |25 .45 XA ar 87
18 |27.04 30 as 58
1w {28.€3 /7 39 59
10 |Jo0.22 7 40 60

PO 1961 : OF — D01 048
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SCS-319 A (3-6))

it
- N

US LirakTmiNT Of AGI:(Uﬂuit
SO CONSERVATION SERVICE

HYDROGRAPH COMPUTATION

Frecboard
WATERSHED OR PROJECT /3/06@“['/; % L ver STATE C;’/W"J
. E-2

STRUCTURE SITE OR SUBAREA Sofe TS
or. AREA_2-F% sa. mi. .22 m RUNOFF CONDITION NO.__o2d= |
RUNOFF CURVE NO.__G_?_. STORM DISTRIB. CURVE B . HYDROGRAPH FAMILY NO. Z"
STORM DURATION HR. RAINFALL: POINT 2 ¢ IN. AREAL ___ —:___'N'
olE.97n. computen 1,_3. 04w, o S5 €5 e

(Fo+To): cowureo_/‘_ag__; vseo /. REVISED T, 45

8
= :E:_:. =&/ s Qq, = _FIS5/ cFs.

HCOLUMN) =(t/T,) REV. T, {COLUMN) =(q./a,) Qq,.
LINE t a LINE t a LINE t q
NO. HOURS CFs NO. HOURS CFS NO. HOURS CFs
1 o o N 35,52_ 5 4

2 LSRR (r29 2 | 32,085 o 42

3 3.05 <2 23 43

‘| ¥ 58 |237¢ 24 44

s | 6./0 |\ 397/ 15 |Cheek 45

6 7.3 4382 26 S Y 46

7 7/ 4 3872 27 43 A 47

8 7d, 62 2223 28 Ak = /. F2 ¢ 48

v | /2,27 | 788/ v |z, :231648 '

0 1,373 | r272 0 |le#SA=> {85 3 50

n 5246 82.2. N _|p=/7.2]0k 51

12 | ¢, 22 5§59 32 52

13 2. 3/ 38¢ EE] 53

“ | /92 85L| 257 34 54

15 | 2/.36 ‘¢ 8 35 55

16 22.89 | 4 36 56

17 | 24.£2 >4 37 57

19 |25 .94 75 38 58

w (| 272.47 20 1) 59

0 |2& 99 /0 0 60

PO 1941 - OV — 01800




Srore Corr. Project Bleckberry Biyer W/S S.te T

8y Fri Dote /-6 Checked By Dore Job Mo
Sobjec! DURATION OF FLOW THROUGH EM. SP. |sweer prof 72
te -TIME EMERGENCY SPILLWAY BEGINS TO FLOW_____ 8,45 HRS/
tw -TIME EMERGENCY SPILLWAY FLOW IS MAXIMUM___ f3./0 _ HRS
Vse ~STORAGE AT %o ___ _____ __ ____ . _____ __874_ _AC €T
Vsw ~STORAGE AT fw._ o oo __1355 ~ AC FT.
. / ‘\-’-
Q, -MAXIMUM DISCHARGE AT tw________________ /{75 _CFsS
Qp -PIPE DISCHARGE AT tw __/40 CFsS
Qe = Qo - Qp ________________________ — (p-;s CFS
Qr -PEAK INFLOW ___ _ __ ___ _______________ 3045 CFS
v -TOTAL INFLOW VOLUME ____________________ 2//7 _AC.FT -
tw (Q1/vD) 1121 = 1.SS7
VIW/VI T e e e e e e e — ———— e —— — ———— . — 0.765
Viw -INFLOW VOLUME AT tw_____ __ ____ "~ ____ _Jézo Ac‘F‘ti £
b : tw -t _$%.65 HRS. .
p = | VL Viw) ¥ Voy —Veed | 5, - S
| Qp + 0.3 (Qe) BT

—( 2117 — 1620 Y+ (/358 - 872¢% ):l > | ‘
t = | l M v - i
2 | _1#0_+(03x1035 ) ’

26.2¢4 HRS. | T T e,
- . . N M . N . .;A '
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GEOLOGY REPORT.

Watershed: Bleckberry River .
Bites West Bide Brotk - si'u,"’ygj |

Mw«ed ty: William M. Brawn, o@ﬂ D.m “9160-
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GEOLOGY REPORT P e

Wt

" . sxd soggy underfoot. Burface seepage and spring activity is
. common to this abutment at and on the upstream and dowmstream =ides

' grained sands and milts of lacustrine origin omntemporanecus with -
. glacial deposition, Some smring activity is also cormon to the -

atmaiudnmm\nnmcmuotuoodhndmdumpm

;‘5“»"'; " Grounduater level in & good paruon of the “1107‘”'““ h
1 to 2 fest above ﬂhiexhndng snmnﬂ surfaoe,

nmﬂeoloq S "

= Snrrmeondiﬂma mth.lettabnhmtm g‘nsranym
of the centerline of the dam, This gbutment consists of fine

right abutment, The materials mresent are likewise of glaeial
arigin cond.stingctaandaandgravala No large boulders were
found at the mite, _ .

lo.edimnbwmdmpobluiemtahanﬁniinhd
- Channel and streambank conditions are ltahlo.

341-_

v

e . . ~
A, - Centerlins of the Dam

the dam,
Of these, 10 were along the eenterline, two were
and downstrean side of the centerling on elther side West 8ide

avos

Eighteen holes were drilled to investigate

Jeacptunn . - -::f"_'} " ‘
REFERENCES . — . ——
kr .- ~U.S.DEPARTNENT OF AricuLTore | ORAING MO- .\,
co S SOIL CONSERVATION .SERVICE vt
- DR Y “.-*‘L‘-“.-’.‘i’:‘:u,_:‘_;.. | smeev___oF-_ -
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B,

emo\mtaredontbnghtsideofb!ostsmnmokhnebem

tentatively classified as SM's, 6P-8, and SM with ML - 5 4 '

fraction, These mmterials were charaotezdstio of both ﬂu )
right abutment and right valley bottom, A greater in place -
density was noted in hole 6; the highest hole on the right
abutment., The deepest penetration of any holes on the r!.glt ]
wide was in hole 302 which went to a depth of 32 fest, - ,"',
Because of the near surface or surface groundwater conditions
no acquifer could be identified on the right vmey bottan

: -~
P

’l

The loft abutnent as previousaly described, is cbaractm'
ized by wet, soggy, spring amd seep conditions., 4 fowr ar .
five foot mmck
most of this abutment. Underlying this zone is found & low -
Plasticity siit, This silt or very fine grained sand ex- ..
hibdts rspid dilatancy, and a slight dry strength, This - .
zone has been tentatively d3amtified as an ML pending laber- -
atory analysis., The ML is also slightly micacecus. A gan~
eral thickening of the ML was deteocted towards the left
abutment from the brook. In hole 19, the ML unit was 17 feet
in thiclkness. Progressing up-slope the ML attained a tidck~ .
ness of 4O fest in hole: m. The total thickness of ML in -
hole 13 is unknown, : B -

A totalofSStnlbymbe samples were taken far shipment |
to the labaratary for analywis, Three
hole 154 at intervals of 5.0 to 7.0 feet, 15,0 to 17.0 feat, |
and 25,0 to 27.0 feet, . Two additional samples were takem in .|
hole 14A at intervals of 10.0 ‘bo 12.0 feet and 20,0 to 22.0 *
feet. e ~.‘~ o B Lo T

I

»..»._

. “In bole ]hA, firn foundauon mterhls were enemmtand
at bO foot. This materisl consisted of poarly grnded, Vuilty
sard with some decmposed rock fragrents, ‘

cro

~

Canterline of O\xﬂet Structure

ko .

A The proposed locstiun ot the m::cipal condui t 13 P tho
right side of West Side Brook. The materials penstrated have -
all been tentatively identified as SM's with same ML fraction.
Some gneissic fragments and quartzitie pebbles vere aJ.ao en-
countered. ‘ : S ,5

As ;ravimml: nent‘.loned all holes east of and 1m1ud:|.ng
the holes along the principal spillway penstrated silty+ .- =71
gravel.‘Lysanda Five boleauersdmlzdnungtm uisot

: Q‘
e LY v, ,- O S
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21 mieftabufmntiavnryvet\d.thu;ningacuvitymdmpagecm

b '«:f‘ : 2 2o and 15

-.‘..

‘. .anticipated in this portion a‘f the valle'y bOttOﬂ once the orgam.o

s . . ELACKBERRY RIVER WATERSHED  : - . .
¥el.# .. . . WEST SIDE EROOK-- BITENO,.§ ©.: ...
Ncn'rolk, ‘Oonmcticut e T LM

‘
‘«,"’ ICLY L AER

Ay
n‘
n

.. H . - o
- S S - R PR N B -‘,
LR L PN ..'..'c- LA

, N A i /'-7-"-.”{
- tatime ‘and concluaiona
"For in Servica Use Dnly' -

- - P

1, !'he r:l.ght abutunt oona:lata pr:lmrih of s:llty-graveny aands having‘

" .. been tentatively classified SP’s and 8M's. Burface secpage is oamozi [
tothiaabntnantanddraiqagewﬂlhavatobeprovideddnnngand ;'*
. after eonstmctiom e

LI . '«

" to the whols abutment,” A § to 5 foot black, almost muck-like, mantle - §.
overliss & very fine g-ained, somewhat micaceons sand ar coarse grainaﬂ
silt. The silt has a low plasticity, rapid dilatancy,-and a low &xy .
strength. It has tentatively been classified as an ML, The ML has & ~.
thickness of L0 feet as seen in hols 1hA and extends to an undetermined
depth 4in hole 13. Presumably ths ML 1s of camperable thickness or less
as ocmpared to 1A, Pending labaratory tests the ML may have a suffi-
cient density to allow construction to proteed. Estimates on the basis
"of field investigations however are that failure due to settlement ar |
shur:l.ng may be expected along the ‘centerline of the proposed atmcturo.

3, The 1aft valley bottcm is about at the local groundwater table, Apmraxd.

. imately 2-3 feet of rmck overlieg & very loose silty sand which is .
. * gbout 6 feet in thickness. Und.erlyingt.h!.asandictmmbearing‘the
;-:_‘_ same characteristics of the ML described previously. The ML is only

17feetthickd.nholel9 asguming a lenticular shape. The ML pinches
oat radically t.auards hole 303 and ﬂmicham notioeab]y touard.a holes

h. 'mmvnleybotmcomnaormtymuhou estim‘bed.tn f:'j'i
" place densities range fram loose to dense. .No area of failure is

P O

*
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e pialr "ok

5.,1np1ac1n¢th. prlmipalconduit,backﬁ.lling&mnadapﬂx of a:mst‘l .
;10 feet may be required befors placing the cradle. Thauiltwsandsx, _'
'.';‘ lyingfhoorguﬂ.cmntlamtairlylooaeaxﬂmybemcepﬂhh'"
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.{ _the crest elevation of the emergency spilluay to. relieva seepag!a'~ o
e u‘n graunhutar cgmitions comnon to both abutments, I+ “. e
a8 Ty o !,.‘:'r"\ LELATTE L A .' - ¥ A ,' 2

i Te No rock ‘exoavation is arrticipa.‘bed in the wgancy spd.llway mticm.
.|  VWater ahonm be antioipated in the construction and post-cons‘tmction ,
..~ .. ] .  phases.,  An uphill vertical cutoff and/ar drain will probably be re-
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T. R. Wire, Otite Conservatica Tazincer, Apri: 2%, 194C
SCS, Starrs, Connecticut :

Rey C. Der:}'..-zr, Hend, Boil Nechanics

cSorztery, BCS, Lincoin, Nebrzska - e L
Lu/LAA-QM ; ;'._;’ ,"/ : — ____/_:__,.- il 7——_’.-
Cﬁnn “b’u.at Vi-2, L&:kbcrrfﬁi?er, ite Ko. 5
e e e ™
~
ATTACH: ERTS
1. Foma 5CS 335, Boil Mechanics Leborutary Date, 1 gheet.
2. Form 805 355, Triexisel Sheer Test Date, 2 sheets. - a
3. Form SCS 352, Compaction and Penetrstion Resistance Report, 1 sheet. — 3
4. Form SCS 353, Filter Material, 1 sheet. ~
5. Form SCS 357, Sumery - Slope Stebility Anslycis, 1 sheet. 5
6. Goolozicel Plens and Profiles.
DISCUSSION
ua

FOUID " TION:

A. Clegpificcticn: Founieticon rmetericis consist of lscustrine sonids end
siite ranzing from SP-2 to fine groined non-plestic eilis ciessed es
1L.

Tre lecustrine selim=ni{s on the left chutmeat enld the flood plain ere
nentled with up to 4 feet of hirhiy orgunic moterial clessel in the
fieil es OL.

The fine preined slits underlie the left coutzment wnld cpproxdmctely the
left ho f of the flood plain, Tie right side of the floold plain eni
the right ebutizent consist prinerily of sandy mnterinl in the SM eni SP

reage.

B. Density: ©Stenderd penetretion resistonce tests iniicete that the sendy
naterial 15 dense to very dense with most tests in the rance of 20
biovs/foot or higher. The general range of blow count in the ML
moterisl wes 4 to 6 blovs/foot.

Under the fill height plommned, the sendy moaterial cen be considered as
nop-yleiding.

Ccore sznples submitted from the non-~plastic ML zone hed dencities in
the renge of 1.6 to 1.7 gufcc. The groiation and plesticity of the
core sormples submitted differ somevhat fraz the sverage lacustrine

selirents at Site 9 on this wetershed os reg:rted by Moran Proctor
Mucsser end Rutledpge. Core semples from 51

Ro. submitted to t.his




2 - T. K. Vire -- /. /o

n‘.‘:' S - el

cor o Cromnelticur Yi-., Botoavers; Rlves, Jite L

Leboretory contained scme siity strete that were very cauparabie to the
paterie.s on this site. The density of the silty stratum in the core
semp.es fraz Site 9 is in the seme range cs the ML nt this gite. The
more plestic varves or stratum had densitles in the range of 1.35 grf:c.

C. Sheer Strenzth: Consolidated, unireined sheer tests were made on the
cores suonitted end were reported in the prelirincry report. The con-
solidnted shear strength of the non-piastic silit is high. Our estimete
of the ccnsoiideted strength for this stratum 15 % = L1.5° end ¢ = 322
p.6.f. The besis for this estimate is shown on the ettached Forms SCS i
355. The fallure envelopc vwas obteined on & semple from Site Ho. 9, u
which was very cimiler to the semples fram this site.

Tue consolidated strength iz more than elecguate for the height of fill

plerned. Trke emount of consoiidetion that will occur during construction
is very questionsbie, however. It is, therefore, suggested that the :
unconsolicdeted strensth be used as e besis for desipgm.

Unconsolidated sheaor strength of l = 0, ¢ = 10300 p.s.f. ves suggested
by the consulting firm for the leocustrine sedirents et Blackberry ]
River, Zite No. 3. HRumsrous un.onfinel cozpression tests vere neoie in
the Leboretory recentiy on lscustrine sedirents from Massechusetts thet
hed grelstion end density very sirmiler to the zore scmples from this

site. The cverege shear strenzth frax these tests wcs f =0, ¢ = 1300

p.s.f. &7 L
Bosed on present informatlon end the tests referred tc ebove, we soggest

design velues of # =0, ¢ = 1007 p.s.f. for the noa-plastic silts et .
this site also. .

L. Consonlidction: Three consolidstion tests were ncie on the core sarcpies. ﬂ
Th2 date cbteined wves included in the preliminmry report.

’8 & basis for estincting consolidation, the percent consolidetion curve
of thz Leboretory semplee vere usei. The everege of the three tests wes
usel; ani since no correction for preconsolidetion or rebound wes meade, -
the estinmote should represent o ceximum. Estimated consolidetion potentisl
cf the non-plestic silts is 1% unier the f£ill height planned.

Besed on this estirate, the total consolidotion potential of the ML
stratun will be less than 0.3 foot,

With the low consolidation potentiel indicated, diffcrential settlement
should not enlanger the emvunks.ent.

EMBANKMETT:

A. Clossificetion: One borrow sample wus submltteld to thz Leboretory end
sieve enclysis wvas mede on three sumples in the fleld. The msteriels
rcnpe fram nedius grained &4 to SM-SP.




3 -- T. R, Wire -- f24/f60
Rey S. Decker
Bub): Comnecticut WP-2, Bleckberry River, Site Ho. 5

B. Campacted Density: Btanderd Proctor campaction tests made in the field
ghowed campacted densities of 123.2 to 125.6 p.c.f. A Btanierd cams-
paction test wes mseie on the Lsboratory ssmple and the density obteinsd
was 121.5 p.c.f. The lower density on the Lsboratory sample cen be
attriduted to the finer gradstion.

C. Shear Strength: EBhear strength of the sendy materisl at this site is
expected to be gimilar to Bampleg 62W2603 eni 260L from Site Ko. 15 on
this wvatershed. The shear strength of 62W2603 amnd 260k was § = 30°,
s Oo

SIOPE STARTLITYt

The stability of the downstream slope ves checked with e Modified Swedigh
Circle Method of Anslysis. Unconsolidsted strength of § = 0, ¢ = 1000 p.s.f.
vas used for the foundation. A drein vas considered at ¢/b = 0.6.. :With these
conditions & factor of 1.86 wes obtained for s 2:1 dowvnstreas slope.

Feilure in the upstresm slope under rapid drawdown would occur ss ghallov
surface slides in non-cohesive soils. For this reeson, the infinite slope
anplysis vas used to check stebility of the upstresm slope. A fsctor of
sefety of 1.03 was cobtained for a 3 1/2:1 slope, considering horizontel flow
lines.

RECOMMENDATIONS

A. Site Preparction: The sbear strength of the OL surface s0il is expected
t0 be very lowanl the consolidation potential will probebly be high. Ve
suggest that this materiel be removed.

B. toff Trencht A shallow cutoff trench is recomzended. The trench
sbould be beckfilled with the leest pervious material aveileble. The
backfill should be campacted to & mininmum of 95% of Standsrd Proctor.

C. Principal B8pillvay: Foundation conditions at the proposed locetion eppear
to be quite uniform. The surfece 3 or L feet is orgenic muck. The muck
1is underlein by sendy materlal classed primarily es EM.

After removel of the muczk ps discussed under site preparetion, we
recamend that the conluit trench be excavoted to elevation 1193. Below
this depth, the blov count exceeds 11 blows/foot md wery little, if
any, consolidation would be expected under the low fill planned.

D. Draint A foundation drain is recamended, A pipe and filter drain
‘should be adequate. The drain should be located at about cfo = 0.6
and extend up the sbutments to normsl pool level.

S8axe stratification is evident in the foundation. It appeers, however,
that & drain trench ebout 6 feet to 3 feet deep will be slequate.




L -- T. R. Wire -- k/24/62

Bey 8. Decker
Bubj: Comnscticut WP-2, Blackberry River, Eite Eo. 5

The suggested filter gradation is showvn on the attached Form BCS 353.
Dus to the presence of some silts, it may be well to stey on the fine
side of these limits.

Settlement; An allowaence of 3 percent of the embankzent height is
suggested for residual consolidstion in the £111 and foundation.

F. Selection of Heteriael: The emergency splllvey excavation will provide
nost of the embankment materisl. The materiel ranges from e fine
greined B to EM-BP. We recammend selective placement during construction
to use the finer materiasl like Semple 62W2937 in the center section with
the coarser sands placed in the shell sections. All materiels should be
pleced ot 2 minicum of 95% of Standard Proctar density.

G. Slopes: The following slopes are recommendedt
Upstreom: 3 1/2:1.

Downstreen: 2:1 with a drain &t c¢/b = 0.6.

H. Energency Spillvey: The ground weter level is extremely high ean en inter-
ceptar drain or same other measure vill probebly be required for pro-
tection of the cut slope.

Prepared by:

Lorn P. Dunnigan
Reviewed and Approved by:
Roland B. Phillips

Attachments

cce

T, R. Wire (1)

H. M. Ksutz, Upper Darby, Pennsylvenia v
H. Paul Tedrow, Btorrs, Connecticut

W. M, Brown, Btorrs, Connecticut
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ATCR RESOURCTS WHILT - D.LL0. :

APERATEON NID CIAINTINCE TISPECTI®! REPURT

-

PROJECT: Norfolk ~ Childs Reservoir Site § NATE:August 13, 1979

CLISPCCTIV PARTY: A. Cross, Soil Conservation Service; and A. Roberts,
V. Galgowski, Department of Environmental Protection

0.DITICIL, .i DATL
ITE:: S or U* | \AIYTENATICE 0P REPAIRS REIUIRED CO.IPLETED
! {
: { —
I. Emhankients ] L
N, Vecetation ) I I
. Rin rar \ S N R i
.. urains | S ' 1 4
IT. Princital S~illi-ay : . i
. Trash rachk .S - .
. atos ' i H/A |
C. StiTtin~ 'asin S \ 4
J. Conluit S 17
' i 1
111, Eiereancy Snillvav ! ! t
M. Venetatinr . S L
s. Uostructions g , !
IV, Yutlet Channels !
-/~ Slope protection s 7 }
. el ris S | |
. | i |
V. esorvoir Mreo 1 ; F
.. deiris 1S 4
u. Ston lovs . N/A )
VI. iiscellannous ' !
A, Access read i S -
- . rences TS !
nerarks : Site in acceptable condition.
J
{
\
Inspected Ly: Victor F. Galgowski Title Supt. of Dam Maintenance
* § = Satisfactory b
U = Unsatisfactory
A = ilot applicavle
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Denotes photo number and

0 direction in which photo was )
taken. }
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FIGURE 2
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ROALD HAESTAD, INC U'S ARMY ENGINEER Otv NEW ENGLAND
CONSULTING ENGINEERS CURPS OF ENGINEERS
WATERBURY, CONNECTICUT WALTHAM, MASS

NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS
0 PHOTO LOCATION PLAN

WEST SIDE DAM

NORFOLK, CONNECTICUT
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PHOTO NO. 1

DAM FROM LEFT ABUTMENT. EMERGENCY SPILLWAY
AT FAR END. WHITE AREAS ARE EROSION AREAS
REPAIRED WITH WHITE STONE.

L 4
4
1
PHOTO NO. 2
DAM AND EMERGENCY SPILLWAY FROM RIGHT ABUTMENT.
NOTE CATTLE FENCE AND PONDING IN THE SPILLWAY. 4

U S ARMY ENGINEER DIV NEW ENGLAND WAECSKTB ESRIR%E RDIAME
“f;:?.”;f;:;:sﬁggm NATIONAL PROGRAM OF BL VER
| - INSPECTION OF NORFOLK. CONNECTICUT
ROALD HAESTAD, INC. .
CONSULTING ENGINEERS NON FED DAMS 17 NOVEMBER '80
WATERBURY, CONNECTICUT \




PHOTO NO. 4

RIGHT TOE DRAIN AT ENERGY
DISSIPATOR. NOTE RUST STAINING,
EVIDENCE OF PAST DISCHARGES.

PHOTO ND. 3

LEFT TOE ORAIN DISCHARGING
AT ENERGY DISSIPATOR. FLOW
WAS ABQUT 1 GPM AND WAS CLEAR.

U.S ARMY ENGINEER DIV NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

ROALD HAESTAD, INC.
CONSULTING ENGINEERS
WATERBURY, CONNECTICUT

WEST SIDE DAM

NATIONAL PROGRAM OF BLACKBERRY RIVER

NORFOLK, CONNECTICUT

INSPECTION OF

CT 00484

NON-FED. DAMS

17 NOVEMBER '80

c-3

10




REINFORCED CONCRETE DROP INLET WITH
GALVANIZED STEEL TRASH RACK.

PHOTO NO. 5

WALK ON EMBANKMENT.

NOTE CONCRETE

PHOTO NO. 6

FLASHBOARDS AT UPSTREAM END OF DROP INLET.
NOTE SEDIMENT LEVEL ALMOST 7O TOP OF FLASHBOARD.

U S ARMY ENGINEER DIV NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

ROALD HAESTAD, INC.
CONSULTING ENGINEERS
WATERBURY , CONNECTICUT

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

WEST SIDE DAM

BLACKBERRY RIVER

NORFOLK, CONNECTICUT

CT 00484

17 NOVEMBER '80
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PHOTO NO. 7

ENERGY DISSIPATOR. NOTE TOE DRAIN DISCHARGE,
ROCKS IN THE DISSIPATOR AND UNMOWED GRASS ON EMBANKMENT.

PHOTO NO. 8

SPILLWAY APPROACH CHANNEL FOR EMERGENCY SPILLWAY.
NOTE STONE REPAIRS TO SEEPAGE AREZAS.

U S ARMY ENGINEER DIV NEW ENGLAND WEST SIDE DAM
cc;a:suor‘zsn:"z:?;:"s NATlONAL pROGRAM QF BLACKBERRY RIVER
WALTHAM, M
INSPECTION OF NORFOLK: CONNECTICUT
ROALD HAESTAD, INC.
COREULTING ENGINEERS NON-FED. DAMS

17 NOVEMBER 'B80

WATERBURY, CONNECTICUT

‘\,.,l_\.,_vl____'___.L_._._. < e o

Cc-5
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PHOTO NO. 9

AREA UPSTREAM DOF EMERGENCY SPILLWAY CONTROL SECTION.

NOTE STONE FILL,

STANDING WATER AND CATTLE FENCE.

PHOTO NO. 10

EMERGENCY SPILLWAY DISCHARGE CHANNEL.
NOTE PONDING AND STONE REPAIRS TO ERODED AREAS.

U.S ARMY ENGINEER DIV NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

ROALD HAESTAD, INC.
CONSULTING ENGINEERS
WATERBURY, CONNECTICUT

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

WEST SIDE DAM

BLACKBERRY RIVER

NORFOLK, CONNECTICUT

CT 00484

17 NOVEMBER '80

c-6
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PHOTO NQ. 11

STONE DRAIN ALONG TOP OF EMERGENCY SPILLWAY CHANNEL.

U.S ARMY ENGINEER DIV NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

ROALD HAESTAD, INC.
CONSULTING ENGINEERS
WATERBURY, CONNECTICUT

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

WEST SIDE DAM

BLACKBERRY RIVER

NORFOLK, CONNECTICUT

CT 00484

17 NDVEMBER '80




PHOTO NO. 12

IMPOUNDMENT AREA UPSTREAM OF EMBANKME?
NOTE EXCAVATED CHANNEL IN CENTER.

PHOTO NO. 13

DISCHARGE CHANNEL . FLOW FROM EMERGENCY
SPILLWAY WOULD ENTER FROM RIGHT.

U.S ARMY ENGINEER DIV. NEW ENGLAND

WEST SIDE DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF BLACKBERRY RIVER
WALTHAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT
CT 00484
ngﬁrmﬁsffﬁﬁéé':f‘ NON-FED. DAMS 17 NOVEMBER '80

WATERBURY, CONNECTICUT
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ROALD HAESTAD,

INC.

WATERSHED MAP
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NORFOLK, CONNECTICUT
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BY..DAS......DATE LLS/E/.. ROALD HAESTAD, INC. sHEeT no..&..0F. .22,
CONSULTING ENGINEERS
CKD BY SALOATE LL:3/B ... 37 Brookside Road - Waterbury, Conn. 06708 JOB NO..Q.42.7.234..........

AT e——

SUBJECT... WEST. . SIDE DAM = M.  TEST. [LOQR. BMOLYILS. T.LEME.

------------------------------------------------------------------------------------------------------------------

TEST FloeD = PMF

DRA/NAGE ARE4 = Z.9 sg M,

”
FROM CORPS OF EnG/INEERS CHART FoR “"Mount amovs TERRAIN

MPF = R400 ¢c sm

SPERTE - A an I e P

PMF = 2400 x 2.9 = 6560 C4S

it W g A e

R@p) = 6260 <83

’

Y, = 5.9 above emerqency s,of'//uay (EL /223-2)

g e

STOR, = /820 Ac-F/ FRom ST/6E- STORAGE CURVE

= //.8 ” funofl Prown 2.9 ST

sSTOR: - _ 17/.8 -
Qpe = Qpa(l- T )— c,%o(' 7;—) = 2637 c4s

H, = o' (EL /221.7) SToR, = /700 Ac-F7.

StoR, + 5700, 1820477200
. - 2-

]

STOR aye = 1760 Ae-F7. = Jhw "

S L e e Ty, VR e R TN O% - 49

.
Qps = cno(/1-20) = 2784 ¢35 |

o

Hs = 4 s’ (E/. /521.3) SToR, = /790 Ac-F7

/17260+/7740

SToR quvg = — = 1760 Ac-F7. = /3 ° ]
73 ,
Qpy = 6%0(/-7;—) = 2820 C3S ,Hy=4¢ (&7 /2219)

SPiLLwRY cApALTy = Jovo ¢3S (&1 jzzz)
TEST FLooD = 3A820xm = /06 % of PMF

D-7




gy.DRES...... DATE LLUEL.... ROA LD HAESTAD, INC. SHEET NO... 7...oF.2%.
CONSULTING ENGINEERS

CKD BY SALDATE L8 L., 37 Brocksie qosd - Waterbury, Conn. 06708 JOB NO..%L. -2 - S

SUBJECT WE’T“"ED“M"V’: ......... DAM.. BREACH. . ANMALY I L e rrremmensssseeeees

STORAGE AT rop oF DAM = 780 Ac-F7

=7
Qf’n = Peak Failuce Ovttlow = §/a7 W, ﬁ Yo :

Wy = Breach Width = 40% of daw Jlensth at mid-heigut

Daw H,v\:)“n at m\'é—\'\e\‘s\«* = Av0 1.

W = O.uo(A-(a.‘:’)‘-‘/gé 8+

Yp= 7'd7‘ﬁ/ })e.' ‘\‘*‘ “"ram ivery bz& '\’O ’Daol \4\/{‘
? !
Q*’ +ivne Q‘Q- Q—u.i‘u,fc.

Yo = 20 Q’Le'f

@ o = Bar (80) VTR (20)7®

= 2797/ c% SAY 28000c3)




Ly SAL nm&'-;_%_/,_szg/ ROALDN HAESTAL, INC. SHEET NO 8 0OF 22 !

CKD RY DS DATE 1/{64@1 CONSULTING ENGINEERS JORE NO. 049 035

SURJECT UWEST SIDE DAM-FLOOD ROUTING AT TOP OF IaM

SECTION NUMRER 1

TOTAL SECTION

i I
b

A R s v 0
(ET) L8E-ET) SR LETETD T/8ER) LCFS)

S

13
89 a0
17 237

0013
L0012
013

A
=
o
a8

45 23X 0.%0
20 70 1.00
135 2032 L 50

fom o gl el
—

180 360 2.00 L0013 42 910
2% 562 2,50 L0013 LG

N U E D

86 1503
06 2268

e 2
C 20 J238

0013
00613
0013

090

[~
RS

.00

27 810
315 1103
3460 1440

~\l

J P e e
o
=

as} o

cocCcoo

F L

i e T I T <o

»1 h
[

T oo o oo oo C oo

, 9.0 BLoS 1823 W, 50 0013 M3 W23 .
; 10.0 450 2250 4.99 L0013 2.61 g7l !
| 11.0 483 2716 5.62 0013 2.82 670 !
; 12,0 3916 3215 6.24 L0013 .03 V26 ;
1%.0 549 ITHé 4,83 L0013 3,22 {
.0 581 4310 AL b L6013 340 : !
15.0 613 4206 &.00 L0013 .57 17E24 '
16.0 oub GG30 8.57 0013 3.7 204698
17.18 &H78 6196 9.13 L0013 70 2U176

L i

06 2VREL
L2 32077
V34 36520

0013
L0013
L0013

711 &LBSL ?.69
Ty 7616 10.24
776 8375 10.79

18.
19.

20,

o oo
cooooo
= F

T T T O e 07

MANNING COEFFICIENT=N=0.0600
STORAGE AT TIME OF FAILURE=S= 1780 AC, FT.
LENGTH OF REACH=L= 3800 FT

INFLOW INTO REACH=GP1l= 28000 CFS
DEPTH OF FLOW=HI1= 18.0 FT,
CROSS SECTIONAL AREA=ALl= 6896 SOL.FT. ;
STORAGE IN REACH=V1= ug3a. 2 at., FT1. i

S 1 Ry g e oy

y TRIAL REACH OUTFLOW=GP(TRIAL)= 203779 CF§

‘ TRIAL DEPTH OF FLOW=H(TRIAL)= 19.9 FT,
TRIAL CROSS SECTIONAL #REA=A(CTRIAL)= G476 SQ.FT.
¥ TRIAL STORAGE IN REACH=V(TRIAL)= 359.3 AC. FT.

e
A
oy gn e

REACH DUTFLOW=QP2= 21374 CF&
DEPTH OF FLOW=H2= 16.2 FT1.

f
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o
CKD BY SALDATE .L:/5-81.

.DATE./

BY.( 8 &....

SHEET NO...

CONSULTING ENGINEERS
37 Brookside Road - Waterbury, Conn. 06708

JOB NO.. %0035 ...

SUBJECT .o E ST U RE . A2AM 2 FLQOR B T Ao eeeeeeeeeeeeeeeeeeeeeseesenens

4 e e -

Scale )= 200" MHemz..

n

o

= 4o VeRT -‘

DISCHARGE - /0,000 CES.
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BY SAHZL  DATE 1//5/8/ ROALII HAESTAID, INC. SHEET NO /JOOF 22 ;
CKDI BY prs LBATE ///6/8/ CONSULTING ENGINEERS JOR NO. 049 035 :

SURJECT WEST SIDE DAM-FLOOD ROUTING AT TOP OF IIAM

SECTION NUMEER 2
SPAULLING E., POND
(STORAGE CAPACITY WITHIN REACH)

HE TGHT SURFACE  AREA STORAGE  VOLUME
CFEET) CACRES) CACRE-FEET)
0 ' 5L 58 3,4

9,86 11,0

14, 14 23D

B e o g o T S

18,42 39 1
20,70 60,0
3

g ——

26,65 84,7
30.60 113..
34,55 1ha, @

38,50 182,

G-t FE b=

o,

9.

oMo OO cCco oo oo o

1} ¢
10, b2, ns nERLY .
11, o . 40 267 ;
12, 50, 35 3187 3
13, 54, X0 ZAE, 0 'i
14, HE, 25 oy 3
15, &2.20, yay s

SYORAGE CaPACITY CALCULATED FROM SURFACE AREAS AT FROWN ELEVATHURNS:.

A E W —— Ao




CKD RY pr§ DATE_ 4//6/8/

SUEBJECT WEST SIDE DAM-FLOOD ROUTING AT TOP OF DIiAM

SPAULDING Ik,

HETGHT AROVE
SPILLWAY LEVEL
(FEET.

.0

0
.0
0

M E R

o
[ e I oo o=

STORAGE AT

INFLOW

HETGHT AROVE

STORAGE

TRIAL REACH
TRTAL

TRIAL STORAGE

HEIGHT ARQVE

ROALD

CONSULLTING ENGINEERS

HETIGHT aAROVE SPILLWAY

HAESTAD, INC., SHEET NO // ur 22

JOK NO. 0uy 035

SECTION NUMEBER 2

POND

SPILLUWAY
NISCHARGE CAPACTTY
(7

1926&4
31190
H509
46121

oy
I, L/ ‘) wd

TIME OF FALLURE=S=
LERGTH OF REACH=L=

1780
1800

INTO REACH=QP1=
SPILLWAY LEVEL=HLl=
IN REACH=Vi=

2137
13.6 FT
e, 3

17240
13,
26T

QUTFLOW=QP {TRIAL)=
LEVEL=H{(TRIAL)=
IN REACH=V(TRIAL)=

P
LS Bl

REACH OUTFLOW=QP2=
SPRILLWAY LEVEL=HI=

17726

12,03




BY.3%......OATE..0i%3(.. ROALD HAESTAD, INC. sHeeT NO../42..0F.22...
CONSULTING ENCINEERS )
CKD BY 15'4{-— DATE ./.‘.K.Q.T.&/... 37 Brookside Road - Waterbury, Conn. 06708 JOB NO ‘19-4‘{75' ...........

SUBVECT . M E o s I A 2 L D O R T e

3

CSECTION MOz . .. Scarci /"= SOl HomE .
: : : [ L= ERTT L

| S S S .-
L, 65 L=3.0. .\ . ——
. Jz,ié/a,_ L=2.8 ..
. /{_3;'}/51 L=2.7___° :

ig=3Q! =25 _I{

| . . ' ; ’
e [T U G S — e ke v e el s e me o ee
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EY Ss@¢ I.IATE‘//M/y‘_g/_ ROALTE HAESTAL, INC. SHEET NO /3 0F 22

CKDr BY pps DATE //76/8/ CONSULTING ENGINEERS SO0 N0 o4y 0395

SURJECT WEST SIDE DAM-FLOGH ROUTING AT TOP OF DAM

SECTION NUMBER 3A

MATN CHAMNNEL

W f R & v B
kT L (Hu-kT) an EY/ET) LET/5EC) LEs)
0 26 13 0. 50 0. 0375
2.0 {t u3 1.26 (. 0375
2.0 41 79 1,92 0. 0375
@ 4o 1om 2.51 0. 0375
5.0 57 175 3.08 0.0375
0 63 233 3.70 0.0375
7.0 69 297 4. 30 0.0375
0

£

L5 5,9
0 256 :
10 a63 ’
30 1645 :
ede. 2664
el ug1o
03 5653
rde) 7404
GET79
149N

L

d =

en
o

LU 75 367 .89 037
0 g1 Wi 3 G446 0.0375
L0 87 529 é&.02 0, 0375 .
] k2% &13 6. 63 0.037% a5, 39 15554 :
2.0 97 oG 7,23 b.0375 26,91 13971
A 97 gaa g.21 0, 0375 2] 2

.0 ?7 395 9.14 0.037% 99 Y37
NI 77 Q30 10.16 0, 0375 E5.74 A340Y
0 g7 1085 11.13 6.037%5 25,87 38920
0 97 1160 12,11 &.0375 37.%3 B Feal
.0 97 1275 13.08 0.037%5 9.9 50930
.0 97 13790 1,06 0.0375 41 .94 STulL
0 97 1445 15.03 D.0375 43.82 64199

3O NG N

R I
R
=

O
23]
=

MANNING COEFFICIENT=N=0.0400

OPPONE TR, TR -, .




BY SAL  LATE /f/5/8/ ROALIl HAESTAL, INC. SHEET NO /4 OF 22

CKD BY pp g DATE QUQ/Q/ CONSULTING ENGINFERS JOE NO. 049 035

SURJECT WEST SIDE DAM-FLOOD ROUTING AT TOP OF DAM

SECTION NUMBER 3E

LEFT OVERRBANK

39 b
96 1hy
T3 272 3,72

82 3n9 h,27 0.0375 9
{0 4 3% h.81 0

=

MANNING COEFFICIENT=N=0,0800

W A R 5 \
E

(F1) 8Q-FT) (FT2 (FIZFTY (FT/SEL)

30 .15 0.50 0.037% 2.
: 1,28 0.037% b
L7 92 1,9 0.037% 9
Q08T 04.0375 6.

69 201 3,15 0.0375 7.
0.037% =

27

3L
At

61

Ta
7
bl

47
L0375 10.

e
25




BY  SAL WIE /8

CKL BY_ >SS _UATE" //_/_C/_g/

ROALD

HAESTAD, INC,

CONSULTING ENGINEFERS

SURJECT WEST SIDE DAM-FLOOD ROUTING AT TOP OF DAM

H W f
LRI (FI2 (8Q-in)

4.0 7 39
7.0 T Is!
g2.0 111 167
9.0 148 296
10.90 185 63
11.0 188 &u9
12.0 170 838
13.0 1932 1029
14.0 194 1223

16,0
17,0
18,0
172.0 R
20,0 212

SECTION NHUMEBER 3

EIGHT OVERBANK

I

{1

T
(RIS

1
113

MANNTNG

1.

9.
i,

s
f2 (EI/ET)

i I
\

L0 G,
0o 0.
L5 0 0,0
L 00 0.
LA (1
M 0.
] 0,
L33 0.
el 4,
1S u.
NRTREY 0.
L9 0.
e 0.
65 i,
CE0 0,

SHEET NO /& OF 22

HJOR NOL 04y 035

v
(ET/8EC)

1.81

£

&

10
11,
132
1%,
13
1

o
LLFs)
3y

213

)
]
1 2
2451
W&

6U&?
en2e
11927
15147

18678
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RY SAL  DATE 4425&3/ ROALIN HAESTAD, INC, SHEET NO /g UF 22

CKD BY'@&§__DA7E,J//90%ﬂ CONSULTING ENGINEERS JOE NO. UM# UuJ

SUBJECT WEST ‘TDE UAM FLUOD RUU1be AT TOP OF TiAM

\F(T lUN PHIMIQI’ 3

TOTAL SECTION
ARE A (BOFT.) Bl sCHaRGE (CES)

f E C TOT AL &1 )2 C TOT AL
1 0 12 B9 f}
2.0 bz o 0 Y3 358 0
.0 7% 0 0 7 8o3 0 0
.0 124 0 0 124 - 164G 0 0

0 0
]

0 13

~>~! [y

famp el
-
o

.0 175 0 178 2664 0

.0 233 ] 19 292 W12 ¢ A4
. 0 297 0 Y 371 5653
.0 A&7 0 167 GB3Y T60H
2.0 Wiz ¢ 296 73y BTy
.0 HR2G 0 ba 84 1249,
i 413 0 &4 1261 1555
2.0 U 0 EIEE 1543 123971
.0 =2 1R1] 15 1089 1844 23421
. 0 29y 4.9 1223 21467 2pEEY
0 990 °2 119 2501 33408
0 108% Tk 1618 2844 38920
.0 1180 204 1819 202 WLy 7 a4
At L2759 272 202% 3570 G0930 26633
.0 1370 Iy 2227 39u3 SVe11 : F1043
.0 1465 B35 4338 AU199 LuGe I5733F 104391

213
628
1352 ] i
2051 ]HQML
WaeY 19R021
L "uuun
Qo oLt
11927 L0} 3
1Sy
18678
22509

STORAGE AT TIME OF FATLURE=S= 1780 ST N
LENGTH OF REACH=L= 4000 FT

INFLOW INTO REACH=GP1= 17726 CFs
DEPTH OF FLOW=HI= 10.6 FT7,
CROSS SECTIONAL AREA=ALl= 114k 50 FT. -
STORAGE IN REACH=VI1= ar.2 ac., FT.

TRIAL REACH QUTFLOW=GQAP(TRIALY= 146857 CF&
TRIAL DEPTH OF FLOW=H(TRIAL)= e FT,
TRIAL CROSS SECTIONAL AREA=GC(TRIALI= 10935 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 82.8 AC. FT.

REACH OQUTFLOW=QP2= 16880 CFS
DEFTH OF FLOWs=H2= 0.4 FT,
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BY SAL  LATE //57/8/ ROALD HAESTAL, INC, SHEET NO /8 OF 22

CKD RY pro DATE ///6/3( CONSULLTING ENGINLEERS JORB NO. 049 03%

SURJECT UFST SIDE DAM FIOOD ROUTlNG AT 10P UF DAM

SECTION NUMBER 4A

MATN CHANNEL

H W A R 8 v Q
(FT) (FT) (SQ-FT) (ET) (PTZET) (FT/SEL) (CES)

22 .11 0.3

34 39 .14
45 78 1.70
48 125 2.99
uea 172 3.87
48 219 I, 55
ug 266 9.93
.0 ug 313 6,91
.0 48 360 7.49
10.0 48 Lov 8g.47
11.0 43 Uoh @ L4y
12,0 44 501 10,42
13.0 43 Ghg 11.40
4.0 8 L9%h 12,38
5.0 48 &L 13.34
16.0 48 &89 L, 3y
17.0 ug 734 15,32
18.0 L& a3 16,30
19.0 4a 830 17,27
20.0 L8 87y 18,25

L0250 Y, 2o 6 .
7.3 28y ]
9.56 T4 :
028 17,67 1577 ;
L0250 15.68 2690
L0250 18.43 4028
L0250 20.99 5573 y
L0250 23,40 7312
L0250 25.69 9236
L0250 27.88 11335
L0250 29.99 13602
0250 32, 0% 16032
Zh. 01 16619
2 35,93
L0250 37,80
L D250 39,62
0250 41,40
L0250 43,15
0250 ., 84 cided
L0250 W6, G h 079t
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MANNING COEFFICTENT=N=0,0350
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CKh BYm}}§MIW1E_0754%{- CONSULTING ENGINEERS JOB NG 049 035

SURJECT WEST S]HE UAH FLOOU RUUTING AT TOP GF LiAM

%EETIUN NUHHFP HB

LEFT OVEREANK

H W A R 5 v
(K12 (ET) £8QzFT) BT ET/ZE fETZ8EC)

~

4.0 33 . 1é 0. 50 0.0250 2.
9.0 66 66 .00 0.02%0
6.0 99 48 1,50 0.0250
7.0 131 263 2.00 0. 0250
8.0 164 13 250 0.0250
2.0 197 891 2,00 0.0250
230 805 3.50 0.0250

0

0

+ N

’v‘-“-‘C’*GL'D-\JO*O\L:.
5 =~
£

Z 1400
.18 2539
.98 128
T 4227
9127
L 6G 12567
.:JU 16&'\)).

0
0 248 1044 4,20 L0250
0 267 1302 .88 0250
13.0 285 1578 9,53 0. 0250 1
1U.U 315 1Lave 0,96 0.0250 1
3.0 334 2202 6,59 G.0250 1
16.0 5k 290é 7LAY 0.025%0 14
1
13
14
1%

u«'

17.0 373 27909 7.8 0., 0250
1a.0 392 X291 g, 140 G, G250
19.0 411 34692 8,98 0.0250
20,0 h3in L1132 7?56 0, 0250

v

MANNING COEFFTZIENT=N=0,0700

i ey w1




RY SA.  DATE 14578/ KOALIN HAESTAD, INC. SHEET NO 20 O0F 22

CKD BY ~,¢ DATE 4)/6/e/ CONSULTENG ENGINEERS JOE NO., 0n49 039

SURJECT WEST SIDE DAM-FLOOL ROUTING AT TOP OF LAM

SECTION NUMBER 4(C

RIGHT OVERRANK *

H W A R 5
(F1) RSN £80-FT) 1 LFIZET)

§
(LF5)

.0 8 h G.50
15 |G 0.99
23 3 9
30 4 .98
38 ?u g
s 135 97
ug 181 5
51 231 c 50
Gl 282 c21 L0250
57 337 .90 L0250
&l 394 Lo 0.6250
63 55 C22 0.0250
66 B L85 0.0250
&9 Hg3 U7 . 0250
V2 651 .08 0. 0250
7H 723 68 0,0250

0250
L0250
L0250
L0250
L0250
L0250
L0250
L0250

WY &
L 20
06 103
L7l 220
.30 U3
.86 &ES6
6T 1029
B0 1476
06 1995
V&7 25386
L2 201
A
L 28
e
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&7
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MANNING COEFFICIENT=N=0,1000
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SHEET NO S/ OF 22

JOE NO.

SURJECT UFST alﬂb UﬁM FIUOD ROUTING AT TOP OF UAM

i T

R

¢

QECTION NUMBFR H

RE A (S0.FT.)

TOTAL

TOTAL

SECTION

stHa

It

RGE

049 035

(OFS)

IUTAI

1. 11 0 0 11 bé 0 0 b
2. 39 0 0 39 284 0 ] 284
3. Kg:] 0 0 8 wnme 0 0 h9
", 125 16 0 141 1577 35 0 1612

9. 172 &6 4 241 2690 221 6 2916
6, 219 iu8 1% 381 4028 650 35 4713
7. 266 263 3y H62 OaT3 1400 103 7076
8. 313 h11l 60 783 7312 2539 222 10073
4 360 591 4 1045 F236 h1:28 403 13767
10, o7 805 135 1347 11335 6227 454 18218

11, 454 104y 181 1679 13602 9127 1029 23759
12, 501 1202 231 2033 16032 12567 1074 20070
13 a4y 1578 282 2907 18619 14561 1995 27175
14, 095 1878 337 2809 21359 20708 2586 EAGE
15, 6n2 2202 374 3238 Juy 20968 3251 B34 66
15, 689 256 uas 34689 27280 31882 3989 A3132
17, T34 2709 517 1142 045y "?HOQ haad TR66T
18. 783 3291 583 L6656 33767 135628 D693 85088

19. 830 3692 651 95173 I 53?*9 b6 PTHLG
20, 877 4113 723 ot12 LOPeE 62161 TP 1106464

SO0 OO C oo O oo OO

ATORAGE AT TIME OF

FATLURE=S
LENGTH OF REACH=

= 1780
= 000

A
FT

CFS

FT.

INFLOW INTQ REACH=QPl= 14880
DEPTH OF FLOW=Hl= .7 FT.

CROSS SECTIONAL AREA=AL= 1256 S T,

STORAGE IN REACH=V1= 92.6 AC., FT,

TRIAL REACH QUTFLOW=QPC(TRIAL)

TRIAL DBEPTH OF FLOW=H(TRIAL) P95 FT,
TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 1194 SQL.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 87.1 aC., FT,

16002 CFS

i

REACH QUTFLOW=QP2= 146028 CFS
; DEPTH OF FLOW=H2= 9.5 FT.
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LOCATION OF
SECTIONS (TYR)

ROALD HAESTAD, INC US ARMY ENGINEER OIV NEW ENGLAND
CONSULIING ENGINEERS CORPS (F ENGINEERS
waTt RBURY, CONNECTICUY WALTHAM  MaSS

NATIONAL PROGRAM OF INSPECTION OF NON - FED DAMS

LIMITS OF POTENTIAL FLOODING
WEST SIDE DAM
NURFOLK, CONNECTICUT “
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APPENDIX E

INFORMATION AS CONTAINED 1IN

THE NATIONAL INVENTORY OF DAMS
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