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Honorable William A. O'Neill
Governor of the State of Connecticut

State Capitol
Hartford, Connecticut 06115

Dear Governor O'Neill:

Inclosed is a copy of the West Side Dam (CT-00484) Phase I inspection

Report, prepared under the National Program for Inspection of
Non-Federal Dams. This report is based upon a visual inspect ioi, 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-
mental Protection. Copies will be available to the puiblic in thirty
days.

I wish to thank you and the Department of Environmental Protection for

your cooperation in this program.

Sincerely,

Incl C. E. EDGAR, [II
As stated Colonel, Corps of Engineers

Commander and Division Engineer

Accession For
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

IDENTIFICATION NO: CT 00484

NAME OF DAM: West Side Dam

TOWN: Norfolk

I CLitchfield County, Connecticut
a COUNTY AND STATE: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SSTA Spaulding Brook
STRAM:November 

17, 1980
DATE OF INSPECTION:

BRIEF ASSESSMENT

The West Side Dam is a single purpose flood control dam. The

dam consists of a compacted earth embankment on a pervious founda-

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

the center of the dam to an energy dissipator. A qrass-covered 120

foot emergency spillway is excavated into the right abutment. Filter
4

drains under the downstream embankment discharge through the side

*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

dam are the seepage and erosion of the right abutment and the emer-

a. gency spillway.

*The dam is classified as "Intermediate" in size with a
I.

"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 qualified,

registered engineer during each period of flood impoundment to assure

that it functions as designed. In 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.

Ronald G. itke, 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.

JOSE NEGAN,JMEMBE
Wate Bntrol granc-
Engineering Division

ARAMAST MAHTESIAN, MEMBER
Geotechmical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

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,

and analyses involving topographic mapping, subsurface investi-

gations, 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 constantly 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

v



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

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

storm runoff), or fractions thereof. Because of the magnitude and

rarity of such a storm event, a finding that a spillway wi] 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.

vi
vi-
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

WEST SIDE DAM

PROJECT INFORMATION

SECTION I

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, 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 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-
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1.2 Description of Project

a. Location

The West Side Dam, also known as Blackberry River Watershed

Floodwater Retarding Dam No. 5, is 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 0 58.6' and longitude W73 0 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 I 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 outle

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

-2-
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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

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"

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

[-3-
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"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. Ownership

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.O. 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.

-4-



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.

-5-



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 cfs - (at top of dam)

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

-6-



c. Elevation - Feet Above Mean Sea Level (NGVD)

1. Streambed at Toe of Dam: 1201.9

2. Bottom of Cutoff: N/A

3. Maximum Tailwater: 1205.5

4. Normal Pool: 1206.5

5. Full Flood Control Pool: 1217.33 Emergency Spillway

6. Spillway Crest: 1206.5 Principal Spillway

7. Design Surcharge - Original Design: 1220.03

8. Top of Dam: 1222.0

9. Test Flood Surcharge: 1221.9

d. Reservoir - Length in Feet

1. Normal Pool: 900'

2. Flood Control Pool: 5,400' Emergency Spillway

3. Spillway Crest Pool: i,000' Principal Spillway

4. Top of Dam: 5,600'

5. Test Flood Pool: 5,600'

e. Storage - Acre-feet

1. Normal Pool: 6 Acre-Feet

2. Flood Control Pool: 1351.6 Acre-Feet Emergency
Spillway

3. Spillway Crest Pool: 10 Acre-Feet Principal
Spillway

4. Top of Dam: 1,780 Acre-Feet

5. Test Flood Pool: 1,760 Acre-Feet

f. Reservoir Surface - Acres

1. Normal Pool: 9.9 Acres

2. Flood-Control Pool: 188.1 Acres Emergency
Spillway

3. Spillway Crest: 12.5 Acres Principal
Spil1lwa y

4. Test Flood Pcz: 201.2 Acres

5. Top of Dam: 202.8 Acres

-7-



g. Dam

1. Type: Compacted Earthfill Embankment

2. Length: 730'

3. Height: 20'

4. Top Width: 14'

5. Side Slopes: Upstream " Vary from 4.5 - 10 horizontal to
1 vertical

Downstream - Vary from 2.8 - 22 horizontal to

I vertical

6. Zoning: Homogeneous embankment with organic material on
downstream slope and disposal material placed on
both slopes

7. Impervious 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:

h. Diversion and Regulating Tunnel -N/A

EMERGENCY PRINCIPAL

i. Spillway: Grass-covered earth sill- Drop inlet type
way excavated in right
abutment

-8-!



i. Spillway (cont'd) EMERGENCY PRINCIPAL

2. Length of Weir: 120' at 30' level con- 17'
trol section

3. Crest Elevation
with Flashboards: N/A N/A
without Flashboards: 1217.3 1206.5

4. Gates: N/A N/A

5. Upstream Channel: Grass-covered 120' wide, N/A
earth excavation,

negative slope

6. Downstream Channel: Grass-covered earth Excavated chan-
excavation, 120' wide, nel in existing
2.9% slope to 1.0% ground
slope

7. General:

j. Regulating Outlets

1. Invert: 1202.9

2. Size: 6.0' wide by 3.25' high

3. Description: Stop log slot in the concrete riser

4. Control Mechanism: Flashboards - Top Elev. 1206.2

5. Other: Flashboards were in place at the time of
inspection

-9-



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,

emergency spillway discharge capacities given in different sections

of the report are conflicting. Apparently changes were made in the

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-

loqy report including test borings; a soil report; hydraulic/hydro-

logic computations; and structural computations for the intake struc-

ture, conduit and energy 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

-10-



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.

-Ii-



c. Validity

The field inspection indicated that the dam was constructed

substantially as shown on the As-Built Plans.

I1

I

f.

1

-12-
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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 qood.

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 observed 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 good 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 energy 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 emergt icy 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.
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OPERATIONAL 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 Soil 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 runoff. 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 gravel 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
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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 adequate but

could be improved. The slope above the energy dissipator should be

mowed with the rest of the embankment, and the gravel road 6hould

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.
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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

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

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

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.

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

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.
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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 I 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.
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6.4 Seismic Stability

The dam is located in Seismic Zone 1 and in accordance with

the recommended Phase I inspection quidelines 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. I

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

be taken in inspecting the dam whenever the previous

maximum impoundment depth is exceeded.

2. Rocks should be removed from the energy dissipator.

3. Periodic regrading of the gravel road should be done

to maintain a level crest.

4. The program of annual technical inspections by qualified,

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.
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VISUAL INSPLCTION CHECK LIST
PARTY ORGANIZATION

PROJECT: West Side Dam

DATER 11/17/80 TIME, 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, Inc. Civil/Hvdrologic

3. Ronald G. Litke, P.E. - Roald Haestad, Inc. Civil/Structural

4.

5.

6.

INSPECTED
PROJECT FEATURE I Y REMARKS

1. Dam Embankment RPiDLS,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. Very wet;

5. Outlet Works - & Disc. Channel RHDLS,RGL natural seepage

6.

7.

8.

9.

10.

11.

12.

A-I



PERIODIC INSPECTION CHECK LIST

PROJECT: West Side Dam DATE: 11/17/80

PROJECT FEATUREt Dam Embankment NAMEs RH

DISCIPLINE: Civil Engineers NAME: DLS,RGL

AREA ELEVATION 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
Grass cover mowed except at steep

VEGETATION ON SLOPES areas at outlet works

SLOUGHING OR EROSION OF Evidence of past sloughing of right
SLOPES OR ABUTMENTS a-itment 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 No seepage; impoundment empty
R Sat the time of inspectionDOWNSTREAM SEEPAGE __________________

PIPING OR BOILS N/A

CMP toe drains discharge at

FOUNDATION DRAINAGE FEATURES energy dissipator for outlet works
Left toe drain discharging; right toe

TOE DRAINS drain dry with orange stains

INSTRUMENTATION SYSTEM None known
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PERIODIC INSPECTION CHECK LIST

PROJECT. West Side Dam DATE3 11/17/80

Intake Channel and

PROJECT FEATURE. Outlet Works - Intake Structure NAME: RH

DISCIPLINEs Civil Engineers NAMEs DLS,RGL

AREA EVALUATED CONDITIONS

OUTLET WORKS - INTAKE

CHANNEL AND INTAKE STRUCTURE

Consists of an excavated channel

A. APPROACH CHANNEL: through an existing swamp

SLOPE CONDITIONS N/A

BOTTOM CONDITIONS Sediment

ROCK SLIDES OR FALLS

LOG BOOM N/A

DEBRIS

CONDITION OF CONCRETE

LINING N/A

DRAINS OR WEEP HOLES N/A

* B. INTAKE STRUCTURE: Galvanized steel trash rack

* CONDITION OF CONCRETE Good

Good condition; sediment accumulated

STOP LOGS AND SLOTS to top of stop logs
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PERIODIC INSPECTION CHECK LIST

PROJECT: West Side Dam DATE: 11/17/80

PROJECT FEATURE: Outlet Works - Transition & Conduit NAME, R

DISCIPLINE: Civil Engineers NAMEt RGL,DLS

AREA EVALUATED CONDITIONS

OUTLET WORKS - TRANSITION AND CONDUIT
Conduit is 36" prestressed concrete

GENERAL CONDITION OF 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
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PERIODIC INSPECTION CHECK LIST

PROJECTs West Side Dam DATE: 11/17/80

Outlet Structure

PROJECT FEATUREs Outlet Works - & Channel NAME: RH

DISCIPLINE, Civil Engineers NAME: DLS,RGL

AREA EVALUATED CONDITIONS

OUTLET 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

OVERHANGING CHANNEL None

CONDITION OF DISCHARGE CHANNEL Good
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PERIODIC INSPECTION CHECK LIST

PROJECT: 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
30 foot wide level control section;

B. EMERGENCY SPILLWAY excavated at right abutment

Fair; ponding and evidence of
GENERAL CONDITION past erosion

SURFACE Grass covered

OTHER N/A
Ponding in spillway;

ANY SEEPAGE Natural seepage from right abutment

DRAIN HOLES Seepage drains in channel floor

Grass-covered;
C. DISCHARGE CHANNEL: excavated in right abutment

Fair;

GENERAL CONDITION 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

A-6
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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

Service, U.S. Department of Agriculture, Mansfield Professional

Park, Route 44-A, Storrs, Connecticut. Reference Nos. 7 and 8

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

Massachusetts.

i. As-Built Plans, Blackberry River Watershed Project, Flood-
water Retarding Dam No. 5, Norfolk, Connecticut, by the
Soil Conservation Service of the U.S. Department of Agri-
culture, 1971.

2. Correspondence file on Blackberry River Watershed Project,
Floodwater Retarding Dam No. 5, Norfolk, Connecticut.

3. "Reservoir Operation Data" and "Pertinent Data" by Anderson-
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.

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

7. Construction progress photographs.

8. Soil Test Results, Change Orders and miscellaneous data.
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SCS403 (3-66)

UNITED STATES GOVERNMENT
U. S. DEPARTMENT OF AGRICULTURE

M emorandum SOIL CONSERVATION SERVICE

February 27, 1967

TO Harold M. Kautz, Head, E&WP Unit, SCS,

Upper Darby, Pennsylvania 19082

FROM : Whitney T. Ferguson, Jr., Acting State

Conservation Engineer, SCS, Storrs, Conn. 06268

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

By telephone on February 24, Francis Wyaong 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 familiar with. The point

rainfall of 8.51 inches and storm 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 (WTP 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:

1. The emergency spillway crest was set by routing a princi-
pal spillway hydrograph using a "B" distribution, 8.51
inches of rainfall, a 14-hour storm duration for moisture
condition III. The reason for using this hydrograph has
not been stated. However, the work plan refers to thy
August 1955 storm. ,r,-.,e. /a /4A--

2. The emergency spillway hydrograph was based on a 6-hour,
"B" distribution hydrograph using 15.42 inches of rain-
fall. The reason for this hydrograph has not been stated. .
However, the work plan refers to 1.5 times the 6-hour
point rainfall. 6 . -- -F lz

3. The freeboard hydrograph computation is missing.

4. It is also noted that the drainage area has been changed
from 3.03 square miles in the work plan to 2.94 squaremiles in the final design, No reason was given.

Since there is so little information in the work plan to refer
to and informationrlacking t the final design, it is diffi-
cult to give any firm recommendations 0 exe-e t-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°

cc: H. M. Kautz ,,-.,- >~--Ar--

/

C. E. hueSmith /9 ,/:, f" ./ </',-J,, -r..

*.~~ F D. Th...eu.........er7 ,

B-6
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SCS-319A (3-61) SOIL CONSERVATION SEIVICE

HYDROGRAPH COMPUTATION

WATERSHED OR PROJECT - 'i - ,- e '"*-#*' STATE -2,-;

STRUCTURE SITE OR SUBAREA '/ / O-'

DR. AREA O' SQ. Mi. t, ttHR. RUNOFF CONDITION NO.

RUNOFF CURVE NO. (____ STORM DISTRIR. CURVE . HYDROGRAPH FAMILY NO /

STORM DURATION ._L _HR. RAINFALL: POINT 8 '- IN. AREAL IN.

-,
0 6'7/_IN. COMPUTED T. 5 04 HR._ T_ /Z_4_ HR.

(T. +Tp): COMPUTED 2,, . USED . REVISED T .

484 A -REV. - CFS. q-a CFS.

t(COLUMN) =It/TY) REV. 
T

, q(COLUWN)=q/q. ) Qq,

LINE t q LINE t q LINE t q
NO. HOURS CFS NO. HOURS CFS NO. HOURS CFS

i 0 21 2. Al . i" _ _

2 .A7 // 22 j -R7 A 42

3 Z. 4 _6/ 2332,34 A3

Ao 2 24 AA;_ __9_so

5 5~ 6 7 25 45__ _ ___

, , 26 46 A6

7 Cf. 475 27 A7 '_ _ _

8 0,? .30 28 AS_____ 8 ___

, 9 .,7 /29 A 9

10 /35 30 o_

11 /4.7 0 (f 40 31 3iz____ 5' ___

13 /,4 289~ 33 53 _____

14/9/ /77 34 ____ 4 ___

1-7 0,5a o- 55

Is eOk . 5 8 ...J.. .. ........ .. ______ __.... ... . ... ..... __-_

16 22 0-4 36 _ _ __ 56_ _ _ _

Is -- 22- 0 36 so_____ 56______

to_ __ / 39 _ _ _ _ _ __ 59 _ _ __ _ _ _

20 .,3 7 40 60

B- 7



S 39 6U S DUPAITMENT OF AGItICUUlE
SCS-3T9 A t3-61 SOIL CONSEIVATION SElVICIE

HYDROGRAPH COMPUTATION

WATERSHED Ot PROJECT _/ /o4 6 ,.,,-, /a," -' STATE_ _____

STRUCTURE SITE OR SUBAREA - 5

DR. AREA2,
9  

SQ. mI. T, Z-2- HR. RUNOFF CONDITION NO.

RUNOFF CURVE NO._ ___ STORM DISTRI. CURVE . HYDROGRAPH FAMILY NO /

STORM DURATION __--_ HR. RAINFALL: POINTJ'-/ 7#_._ N. AREAL __ IN.

Q0/1 5' IN COMPUTEDT, M'
4

HR.T. '- '9 -HR.

(T. +To): COMPUTED /./3 USED __REVISED T,

484 A - S- CS7Q0 CSqp REV. T, CFS.

tOCOLUMN)=(t/T) REV. Tp. q(COLUl4=(q /q,) Qqp.

LINE I q LINE I q LINE t q
NO. HOURS CFS NO. HOURS CFS NO. HOURS CFS

1 0 3.c/ .3 41

2 s$9 9& 22 -0 42 ____ ___

3 -T,/9 5"d 7 23 43

4 4. ?7 2,15_ (9 24 4

5 6,56 2495 25 ____ 45 ________

6 7.25___- 26 ______ -46- _ _

7 17-5 .- 27 47

, 12. 29 _ 77 "o5 .

10 ,2 2 .72- 30 5 _______5__50

I 1 6. i ~ 5 31 __ _ - _____: 51 _ _ _ _ _ _

12 ,759 39 32 ____ 52 ____

13 ___ /9.09 -f 331 l 3-77 '10, 11 53 ___

15 227.27 Z 35 55__

16 2?a/ 8/ 36 56

17 L?.6~37 ____ 57 ____

Is a o 4- 130 38 53 ___ ___

19 Z .C. 39 59 _ _ __ _ _ _

20 3,Z Z 40 60

B- 8

k/



U 5 , L'A&I'lW Of AGRICUITUI|
SCS-319 A (3-611 SOlt CONSERVATJON SEIVICE

HYDROGRAPH COMPUTATION

WATERSHED OR PROJEC STATE

STRUCTURE SITE OR SUBAREA S

DR. AREA 
- 9 SQO MI. Tc Z 2 HR. RUNOFF CONDITION NO. -

RUNOFF CURVE NO. 2 2 STORM DISTRIB. CURVE ,g HYDROGRAPH FAMILY NO. I

STORM DURATION__ HR. RAINFALL: POINT 2 4 IN. AREAL_ _ IN.

Q /91 
9 fN. COMPUTED T . 04- HR._ T. _45_ H.j , R.

(T.+T,): COMPUTED / 018 USED - REVISED T, 4,5'

qp= A A CFS. Qqp= CFS.
REV. T,

t(COLUMN) = (t/Tp) REV. Tp. Q(CoLUmN )=(qd/q,) 04.-

LINE t q LINE t q LINE I q

NO. HOURS CFS NO. HOURS CFS NO. HOURS CFS

1 0D 21 oV5 _ 14

2 5' A3~ /Z 9 22 3 a___0 A2 ___

3 -"42- 23 43

4 92374 24 _ __ 4A

5 17/ q7/ 25 45

6_ 7-_a-3 4 3&2- 26 AIS I _ _

7 9,4 31,1 27 47__ __ _ _ _

s 6 /, 'g' 28 48 2. As _

i ~~~5 2-,8 //.. 3+

9 l e 2 9 _ _8 49 _
"

_ _s

10 dF . -~2 301 579d. 50 _ _ _ __ _ _ _ _

,, -7 ? 30 ,

11 ~ ~ 31 z=9'o 51_______

12 /~ 7 5$g32 52 ____

13 ~ 6 . 33 53 ______

14 9-645 2-s7 34 SA__ _ _ _ 4 _ _ _ _ _ _

Is z/. S6 /;8 3 55 _______

16 228,99 10 36 56

17 2 .4 .4e 2_ _-- _ _e_ 3 _ _ _

is I -,94 4r5- 38 so__ 5

19 2-97 z-o 39 59

20 /10 40 __ _ _ _ _ _ 60 _ _ _ _ _ _ _

B-9



stl /I Project 0.-~erykvr~'S5k~

DyF~W jole /_1-7, Checked By Dathe ./ob No.

SbetDURATION OF FLOW THROUGH EM. SR sheet &of

6)te -TIME EMERGENCY SPILLWAY BEGI! S TO FLW-- 8,1 HRS.

tw -TIME EMERGENCY SPILLWAY FLOW IS MAXIMUM---. 13it' MRS,'

Vse -STORAGE AT te------------------8' AC fl

Vw -STORAGE AT t
- ----- ---- 35AC FT.

00 -MAXIMUM DISCHARGE AT 1-------------/S CFS

Op --PIPE DISCHARGE AT t/-------------- CFS

00 - p------------------I3 CFS

Qj -PEAK INLW-------------__ 6'-CFS

VI -TOTAL INFLOW VOLUME---------___ AC. FT

t w (QI/V 1 ) 11. ss

viw -INFLOW VOLUME AT tw---- /-Zo AC Ft

-j t te-----------------.65' HRS.

(V vw) + (Vsw~) 12.
OP + 0.3 (Qe)

~2 [IL 7  (0.3AiAoL 12.

I.- 2 = HRS.

tl + 12 5 r -IS.
B-10-

.. ._; - - Ib -,I..,' " ,
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Actin7g State Coazevation Engine. 0,Sor onciu

Box oduotometiui
V Noime 3.9

States Connecticut T

Watersheds Locat!on: RieNlorfolk, Con -

Invetigatmd, b~s William M. Brmiz, Geolo Dte 860
Equipmenntt ce Drifla (2)i 1 John Deere Dozer- -

aite Datal 7- V - *

Drainag aras a"-
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GEOLOGY REPORTJA.15

B. &M-Aos oaff UZd rP*udop%4j

at 81te0. 5 i locatedinV wetr ea a"c
Cwmeticut in the atisadouat sR MWpbl ube

proino.The site isset ina resiu of moderat relief* fte
-left anA rJjt aStn2*1  hsv slops ce 5%an 6% respeotimeay.

Th vidth cif the floodpain at. tbe ropoeed sentwilis of the da
S i apprcZiitel~! 250 feet.

The a4.rl1ns bedrok althioujh not obsred at the site Is
*-the guSiss o~plaX of the High~fl Ands,. TMe ooupl= IS gerWrall7

carmidered. to be Pft-Cmbie in ame and contAins all gradaticme
*Of, micaoa0U5 SdhiBt to quarts I&Otite peSDOe6.

Surface eandtimzw on the left abatwnt am generally vet
and soggy underfoot. Button sep" and spring acUtvitry is
eCn to this abut at and on the upstram and dwstrem sides
of the centelim of the dam,. This abutmennt consista of fine
pa-ined sands and onts of laoustw'in origin onmsuwaeu ith
glacial deposition. Some spring activity is also comaw to th *

right atmant. The materials present are likowlse of glial
origin consisting of sands wd gravels, No large boulders were

*foundat the site,

atNo sediment or croman problem is present or in anticipated
atte site sid ground ooves consiste of uuoodand and swvM area.

*Channel and strabank conditions ame stable.

arawinxlater lova Inu a gu,' portion f th valybotmI
I to 2 fet abore the existing orgagroI& surfacte

A. Cienterlins of the Dams

2ighteen holes ve" &1119ed to inveuftigate and evaluate
foundatlon ocmtda beneath the proposed fill sne of the Gd -

Of them, 10 ve along the eenterlinse, two vere on the mpesia
and d waeLAm side of the ceunter'line on either aIde of *At SIMe
Brook, and four wore along the axs., of -the principal xpwsuq

A to to f our foot high yrgantle tOPsIl0 or =&4 mantle
van found In holes along the valley bottom, On the right aide of
the v.Xdq (Best) anf holeas frcm the prinixipal, apiway ast pan.

j.*etrateil silty sands and gravels whose stmated relative densty
Mea medium an determined 1W the tlow couint pe foot on the split

spoon sampler, This duiwity was maintained to a depth of about
2feet-at vhichb point the matria became donne fte aturala

REFERENCE:; , DRAWING NO.
r.-U.S.DEPARTET OF ARICULTURE 4 -

SHEET_OF..I ~ [DATE
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tentatively classified as SKI s, &P-M, mid SM with ML

fraction. Thes materials were characteristic of botb thie'
right abutment and right valley bottom. A greater in plane'
density was nioted in bole 6; the hi~ghest bole on the righ b
abutment. The deepest'penetration of axW holes on the right
side was 'in hole 302 whbich went to a depth of 32 feet. -

Because of the near aurf ace or sur-face groimdwater conditions,
no acquifer could be identified on the right valley bottca or
abutmsent.

The lft abutment aspeiosldescribe4 Icharacter,.

izad b esgy sentaingy~&ldfda and see pedit ndin A labe.s
five fost The aML his alsoai smntle mies. A mm t-

wbet fr thi btet bro. Ii hole 19, the zon istfoand17afee
inaticliysilt Trohrssiltgo vp.ae fie graained sa tec-

znes bi~ ee nhoe.Te totaiel ~tiidal tbane ML pednnlbr
ore 13ais. Th Mns lsalihlymiaeos.Age
eAl totanin of t heb tMb wa deee wr te fte

abulen4 t inomteroof.0 Inol 7.0 tee 1. untwa 17 feet

tod 2t.0 to 27.0 feot analysi onal samples were taken ino

hole 114A at intervals of. 10.0 to '12.0 feet and 20.0 to -22.0 t
feet.

I1n hole 24., firu foundation materials were enotred.
*1at 40O feet& Thi. material consisted of pooirly graded,, silty.

* sand with am decomposed rock fragments.

B, Centerline of Outlet Structur.

The proposed location of the principal conit is on the.
* right side of West Side Brook. The materials penetrated have

all been tentatively identified as SK's with scm IML fraction*,
Som gnisici fragments and quartsitic pebbles were also en-
coantered.

*As previouisly mentioned all boles east of and irc udiin%
the holes along the. 1rincipal spilway penetrated siltr-y
gravelly sands. Five holes were drilled along the wds af..

REFERENCE:ARCUTR DRAWING NO..-,.~U.I.EPARMENTOF ARICUTURE
SOIL CONSERVATION SERVICE'

~'~~)'~$V-. ShEET__ OF
'p. ~ATE
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A wvater-mleI lin abu4 I t2 es4..wt -zatea netat&ed an/
wr doeayed wvgettim ito depths -of frm 4 o 6 teety e~a2 h
u'.terials had. 100 Inpaeroose&ndirv~c'adphc ;,,,'

frm l0.to 2feet as detrmie by the bimcq o~ton thae split
spoon a". Beyond this depth tkw mterials booas= 4noewasirtely

7he ffgn1* lpi~ayJS tntaivaVplamedfor he igh

albezt.-. Right boles mom'rs zilleil to vivauate the subourface -

* oiiimy. Al.l holm *antl to S depth $ to 10 feet belw ths ."F
anticI&W excvatica zrf.0 So bd kvas encounteed'An

* ~of the 4%le drilled. The ilaaUasa ettveyoagf.
cozncat primarily7 of DPI.,p and.81's. .',Deymd a 23 tP 2D feetde1
the materls bmeu v=7y dense as indicated 'bW tbe blcw oowmt.

* Very dense SF's and SK's wil coni~tut tbed tMp Mterias iahiob
vill be frind at tbe'beae of the szavatio.

Water at shallow depth was encountered In nearly all of the
holes frcu near murface (5420l at 2,0 Zeet) to depths of. B tet
(!5-205; and !;-206). '4

030A "stigation Vai mdk devtur. -A bov?
are(s). If tekzizg oenriUw2n of, tbe dov, Is 0tntanod

~ suseqentinveitigations vwill beudo. IFrim, 6illing the gu .
* q~~lluq, oomitious wou3A pmo nitethat mata-ials rom this_

ezeavation and thode along the uhols right, Arnzmut would Ue. ieqt

*ele18 e2 and Foundation Drai It±sr* .s

39 erctaivt1tion was makde dtrimfondt5cm
ibn o tionetur the abov Ppwio; I' in felt. that' mufficient 1zw .

* *. fantion van g#Avd duztrg Vwh oauetrizl invetLgatiulsof the AN2s
C', k L,~c.4upl~yt i~eqat waluato the. founutiLs

a . ' ' n o

01300. ,

'T ,-,4.J

REFERENCE.i - *~ DRAWINGXB
~~.? .~A,.,, ~. ..-* ~ bE Akp4 i T OF ARCLUE ~ .

'1,!" Wf $M EET

54,! 4~ . ..d .. ..
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MACKBW RIVER WATEIM{M)
WEST SIDE BW)OK- - RTI' !N. ~-

4 ~'' ~" 7~ .,, 'K Norfolks Connecticut ,

Interpretatians and Conclusions
OF= in Service Use OnlyN-

'.The right abutiment oonsists primarily of silty-gravelly sands having~
bee tentatively olassifi4P SF's and 911.. Burface seepage~i la on

- to. this Abutment and drainagev will have to be provided duzlng and
after construction.-

2.- The left abutwmnt -is very vet with spring activity and seepage ecoi
to the wbole abutment. .A Ia to 5 foot blacks almost 2mwk-likep inantle

-. overlies a very fine grained, scmewihat micaceona owd cr coarse grained
silt. The silt has a 1w plasticity, rapid dilatacy, - and a low dr
str~ength. It has tentatively been classified as an YL he ML has a
thickness of la0 feet as seen In b~ole 3Mk and extends to 'an undetermined
depth in hole 13. Presmably the P1a is -of ccuparable thickness or less
as oaprdto lisA. Pending labcratory tests the ML may have a uffi-
cient density to allow construction to probsed. Estimas on the basiw
of field investigations however are that failure'due to settlement or

* hearing my be expected along the centerline, of the pr-oposed a1t.ucturelp

3, Me left valley bOttcu is about 4t the local groundwater table. Apr-
imately 2-3 feet of rmck overliep a.very loose silty sand which is-

1 7 about 6 feet -in thickness. Uderlying this sand in the )IM bearing the
mm characteristics of the ML described previously. The Ml is only

-. 17'ff"t *hik i n bole 19 assuming a leirtioular shape. The ML pinches-
otradically towards hole 303 and thickens noticeably towards hole.-

TW -Aht, alliybottam. Cozsiuts' o silty sands whose sitdn

.i i* lap enste rag fram iboee'6dne -N are of faiurteis
anticipated i hsportion of the valley bottom once the organUc
=matle Isrmovesd. r

F: " ~ ~e I)placing the pirincipel conduit, backfilling from a depth of almost
*10 feet mvy be requiired before placoing the cradle. The ailtyv sands

widerlying 'the orgardio mantle are fairly loose and may be susceptible'.
to under a vertical load.

- --en

g,4~~~. -11 11* EN O GRCLTR

'~ ULFEREUCE ~ S, S .DEPAN-MN FAGIUTR

- A £ *.~ ~ -'~P ~ SO) LCONSERVATION SRIE ~ -

,~ '~ A ~-- SHEET' 0F

* '~ATE"'___________________ ' '**.' .DA E_ _ __ _ _ _ _

'3.4N62v if 1 % - 4 '' u
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K :6 f~terblaket will iobably be resqufred onoth auliante to

andi gu &ter cozilitione oOzUROn to both abutmeis sep~

7.No roak excavation lia anticipated In the Ourgisnejcy nayscia
Water should be antioipated in the coflsfruct.C and poat-constrxction
Phases. -An uphil verti cal cutoff ard//n drain wil probabl3' be re-

*quixed to intercept water to prevent seepage arnd aluffing on the side-
slopes of the Spllay

RE FEN E NC-NGN
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T. R. 144ro, wizte Coa~ervLtirn 1inr Ari. !,1

SCS, Storrz, Connecticu~t

Ecy S. Daf:Y1ar, HerA, Soil Xeceracs L

rtory, SCS, Lincolz, Ntb ska

Conni z-T!cut VY-2, ta: bcrry Iir, eN.

1. Fn~ 5CS S> oil Mechanics Le mrLtoz-y Date, 2. sheet.
2.Form~ SCS 35,Trivaxial Sheer Test Date, 2 sheets.

3. Fonn SCS 352, Ccepaction and Panetration Res-4stance Report, 1 sheet.
4. Form. =C 353, Filter M~aterital, I sheet.
5. Fain SCS 357, Surxy - Slope Stubility Analysis, 1 sheet.
6. Goo'cal P-iz.s and Profiles.

A. Chtci1~:.icn:F~unatica rnterials consist of la._nustr_'re ccanis end.
silts r~~i~frcmz SP-a- to fLne 07rz nc3. non-2~lVhstjc silts Cja2 sSea OZ

1"Ie lc.:.-strine sedirnenmts on the left r-but ant c~nI the floo,! plain rare
ncntled . Ath up to 4 feet of h~~I._y or.-Laic rzaterial classcJ. in the
fiel--7 as OL.

Th e lne urained silts underlie the left %butzc.-t Lfl! approxlncteliy the
left bc-If of the flood plain. Th e rlght side of~ the flocK>d plain an!
the right abutzxnt consist prizaarily of sandy manterialj in the SM and SP'

B. Dericit : StcnderJ penetratioa resistance tests inlicate that thae stndy
-taterial irs dense to very dense with most tests in the ranze of 20
blovs/Loot or higher. Tile general range of blow count in the YL
material was h~ to 6 blo'jB/foot.

Under the fill height planned, the sanzlv rinctrial cen be coaridered as

C re snuples aubaittea fromi the non-plastic ML tone had densities in
the rantje of 1.6 to 1.7 am/cc. The exudation and plitsticity of the
core semnies submitted differ sctncfhat from the averece Inzimtrine
selnzents at Site 9 on thic watershed as reported by M'oramv Proctor
MWuBssr enti Rutledge. Core s~1ples frxn Site Noz. 9 submitted to this

8-40
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Laboratory contained sczie silty strata that were very comparable t: the
materia-s on this site. The density of the silty stratum in the core
semp.,es from Site 9 Is in the sane range as the ML at this site. The
more plextic varves or stratum had densities in the range of 1.35 gm/cc.

C. Shear Strergth: Consolidated, undrained shear tests were made on the
cores sWarabitted and were reported in the prelir.Inary report. The con-

solidntted shear strength of the non-plastic sit is high. Our estimate
of the ccnsolidated strength for this stratum is 0 = 41.5" and c =- 3:
p.s.f. The basis for this estimate is shown on the attached Forms SCS
355 The failure envelope was obtained on a sample from Site No. 9,
vhich was very similar to the samples from this site.

The consolidated strength is more than adequate for the heiGht of fll
planned. The mount of consolidation that will occur during construction
is very questionable, however. It is, therefore, suzgested that the

unzonsolidated strength be used as a basis for design.

Unvonsolidated sherr strength of - 0, c - 1000 p.s.f. vas suggestea

by the consulting firm for the la ustrine seiirents at Blackberry
Fiver, 3ite K3. 9. NRumrous un-onflnel ca-pression tests were nale in
the Laboratory recently on lccustrine sediments from Mssachusetts thet
a.-I grration anl deralty very Eirilr to the core sroples fron this

site. The aversZe shear strength frca these tests vas O, z -C 00
p.s .f. .,. -

B ea on present information and the tests referred to above, we s4gest
design values of = 0, c - 1OD p.s.f. for the non-plastic silts at
this site also.

D. Consoliaction: Three consolidation tests vere naie on the core s,rpes.

The data obtained was included in the preliminry report.

As a basis for estinatin, consolidation, the perent consolidation curve
of tha Laboratory seaples were used. The average of the three tests was
used; and since no correction for preconsolidft*on or rebound 1-s mie,

the estimate should represent a zxinum. Estimated consolidation potential
of the non-plastic si ".ts is 1% under the fill height p!anned.

Based on this estimate, the total consolidation potential of the IL
stratu= will be less than 0.3 foot.

With the low consolidation potential indicated, differential settlement

should not endazner the emibunkent.

E{BAN lQ T:

A. Classification: One borrow sample was subitted to the Ltboratory an.
sieve analysis was made on three Samples in the field. The isterials
range from mediwz grainel E2. to E14-SP.
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3 -- T. R. Wire -

Rey S. Decker
Bubj: Connecticut WP-2, Blackberry River, Site No. 5

B. Compacted Density: Standard Proctor compaction tests made in the field
showed cumpacted densities of 123.2 to 125.6 p.c.f. A Standard co-
paction test was made on the Laboratory sample and the density obtained
as 121.5 p.c.f. The lover density on the Laboratory sample can be

attributed to the finer gradation.

C. Shear Strength: Shear strength of the sandy material at this site is
expected to be similar to Samples 62W2603 and 2604 from Site Io. 15 on
this watershed. The shear strength of 62We1263 and 2604 was - 30,
C M 0.

SLFZ STABILITY:

The stability of the downstream slope wans checked with a Modified Swedish
Circle Method of Analysis. Unconsolidated strength of 0 - O, c - I000 p.s.f.
was used for the foundation. A drain vas considered at c/b - 0.6.. IVith these
conditions a factor of 1.86 was obtained for a 21l downstream slope.

Failure in the upstream slope under rapid drawdown would occur as shallow
surface slides in non-cohesive soils. For this reason, the infinite slope
annlysis was used to check stability of the upstreeam slope. A factor of
safety of 1.03 was obtained for a. 3 1/2:1 slope, considering horizontal flow
lines.

RECCEUDATI0NS

A. Site Preparation: The shear strength of the OL surface soil is expected
to be very lowsai the consolidation potential will probably be high. We
suggest that this material be removed.

B. Cutoff Trench: A shallow cutoff trench is reccm.endeA. The trench
should be backfilled with the least pervious material avellable. The
bakfill should be compacted to a mininurm of 95% of Standard Proctor.

C. Principal Spillwny: Foundation conditions at the proposed lo:ation appear
to be quite uniform. The surface 3 or 4 feet is organic rauck. The muck
is underlain by sandy material classed prinarily as EX.

After remorvl of the muck as discussed under site preparation, we
recrmsend that the conduit trench be excavated to elevation 1193. Below
this depth, the blov count exceeds 11 blows/foot end very little, if
any, consolidation would be expected under the low fill planned.

D. Draint A foundation drain Is reco~nxled. A pipe and f'Iter drain
should be adequate. The drain should be located at about c/b - 0.6
and extend up the abutments to normal pool level.

Sote stratification is evident in the foundation. It appears, however,
that a drain trench about 6 feet to 8 feet deep will be adequate.
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L - T. RI. wire -- /46
Rey S. Decker
Subj: Connecticut WP-2, Blackberry River, Site No. 5

Te suggested filter gradatimc is shown on the attached Form SCS 353.
Due to the presence of soe silts, it may be well to stay on the fine
side of these limits.

3. Settlements An allowance of 3 percent of the embankment height is
sugested for residual consolidation in the fill and foundation.

F. Selection of Material: The e=ergenc-y spillwye excavation ill provide
most of the embankent material. The material ranges from a fine
grained SM to 24-SP. We reccrzend selective placement during construction
to use the finer material like Sample 62w2937 in the center section with
the coarser sands placed in the shell sections. AU materials should be
piaced at a dii. of 95% of Standard Proctor density.

G. Slo s: he following slopes are recommendedt

Upstre : 3 1/2..1.

Donstream: 2:1 with a drain at c/b -- 0.6.

H. Emergency Spilivay: Te grouni rwter level is extremely high an an inter-
ceptor drain or smre other measure vill probably be required f or pro-
tection of the cut slope.

Prepared by:

Lorn P. Dunni gan

Reviewed and Approved by:

Roland B. Phillips

Attacbmnents

cc.- T. R. Wire (1)
H. M. Kautz, Upper Derby, Pennsylvania V/

N. Paul Tedrow, Storrs, Connecticut
W. M. Brown, Stor, Connecticut
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,I -L~R P.CrOUA( S t1T1 L.

OPERATIPnI l 1," "T" 'EI SPECTIO:2 -REP'.)T

PR.OJECT: N~orfolk - Childs Reservoir Site 5 OATF.:Auqjust 13, 1979

IDUPECTIJ1 PARTY: A. Cross, Soil Conservation Ser-vice; and A. Roberts,
V. Galgowski, Department of Environmental Protection

WSODITI~ii, D ATE
ITE: S or U* t iA1'!TFrI'A7CE OP PEPAIRS REI, UIRED C01rLETED

1. Emni~enits __________________________________

A, Vry-etjtion I_ _ _ _ _ __ _ _ _ _ _ __ _ __S__ _ _ _ _ _

11. Pri nci,.'l 'ily 1.__________________!________

A\. Irash rac', S ____________________________

j. conlui t __________________________________

III. E:,ere'2ncy Spill-ay _______________________

."Vc~etatinr I_________________________

u~ , ostructions S________________

7A. rlojo protcctioiq S __________________ ______

V. !L.sorvoi r Area ____ _________________ ______

~Stop_1o~s 141A ________________________

VI. 1i sc 'l hnfeoi's
I ccc-'s roaTi S

P2na rks: Site in acceptable condition.

Inspectel] L'~': Victor F. Galgowski TitleI Supt. of Dam Haintenance

*S = atisfactcwr
1= Unsatisfactory

11. = ot applicol'e
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PHOTO NO.I

DAM FROM LEFT ABUTMENT. EMERGENCY SPILLWAY

AT FAR END. WHITE AREAS ARE EROSION AREAS

REPAIRED WITH WHITE STONE.

PHOTO NO. 2

DAM AND EMERGENCY SPILLWAY FROM RIGHT ABUTMENT.

NOTE CATTLE FENCE AND PONDING IN THE SPILLWAY.

U, S ARMY ENGINEER DIV NEW ENGLANDWETSDDA
CORPS OF ENGINEERS NATIONAL PROGRAM OF BLACKBERRY RIVER

WALT'HAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT

RADHAESTAD, INC. NCT 00484
CONSULTING ENGINEERS NO-FD NOEMERS8

WATERBURY, CONNECTICUT 
____17___NOVEMBER________80 _

C-2



PHOTO NO. 3

LEFT TOE DRAIN DISCHARGING
AT ENERGY DISSIPATOR. FLOW

WAS ABOUT I GPM AND WAS CLEAR.

r

PHOTO NO. 4.

RIGHT TOE DRAIN AT ENERGY

DISSIPATOR. NOTE RUST STAINING,

EVIDENCE OF PAST DISCHARGES.

1 WEST SIDE DAM
U.SARMY ENGINEER DIV NEW ENGLAND BLACKBERRY______RIVER__

CORPS OF ENGINEERtS INATIONAL PROGRAM OF BAKER IE
WALTHAM, MASSACHUSETTS I INSPCf'TIONM OF NORFOLK, CONNECTICUT

ROALD IAESTAD, INC. NON-FEDL..ef DAMS CT 00484
CONSULTING ENGIN4EERS ~ i~ U 17 NOVEMBER '80

wATERSURY, CONNECTICUT ___________________
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PHOTO NO. 5

REINFORCED CONCRETE DROP INLET W.ITH

GALVANIZED STEEL TRASH RACK. NOTE CONCRETE

WALK ON EMBANKMENT.

"PT-1pp

PHOTO NO. 6

FLASHBOARDS AT UPSTREAM END OF DROP INLET.

NOTE SEDIMENT LEVEL ALMOST TO TOP OF FLASHBOARD.

WEST SIDE DAM

U S ARMY ENGINEER DIV NEW ENGLAND
CORPS OF ENGINEERS NAINLPROGRAM OF BLACKBERRY RIVER

WATHM MSACUETSINSPECTION OF NORFOLK, CONNECTICUT

ROALD HAESTAD, INC. DASCT 00484
CONSULTING ENGINEERS NON-FED. 17NOEMER'8

WATERBURY, CONNECTICUT ___________________
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PHOTO NO. 7

ENERGY DISSIPATOR. NOTE TOE DRAIN DISCHARGE,

ROCKS IN THE DISSIPATOR AND UNMOWED GRASS ON EMBANKMENT.

l'K

PHOTO NO. 8

SPILLWAY APPROACH CHANNEL FOR EMERGENCY SPILLWAY.

NOTE STONE REPAIRS TO SEEPAGE AREAS.

USARMY ENGINEER DIV NEW ENGLAND WEST SIDE DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF BLACKBERRY RIVER
WALTHAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT

ROALD HAESTAD, INC. NON-FED. CT 00484
CONSULTING ENGINEERS NON-ED. DAMS 17 NOVEMBER 80
WATERSU., CONNECTICUT - . ... _± .......... ' ....... '" _ "

C-5
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PHOTO NO. 9

AREA UPSTREAM OF 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.SARMY ENGINEER DIV NEW ENGLAND WEST SIDE DAM
CORPS OF ENGINEERS NATIONAL PROGRAM OF BLACKBERRY RIVER

WALTHAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT

ROALD HAESTAD, INC. CT 00484
CONSULTING ENGINEERS NON-FED. DAMS17 NOVEMBER '80
WATERBURY, CONNECTICUT I7 N O V EMIE R __,,__1
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PHOTO NO. 11

STONE DRAIN ALONG TOP OF EMERGENCY SPILLWAY CHANNEL.

US ARMY ENGINEER DIV NEW ENGLAND WEST_____SIDE________

CORPS OF ENGINEERS NATIONAL PROGRAM OF BLACKBERRY RIVER

1WALTHAM, MASSACHUSETS INSPECTION OF N R O K O N C I U

ROALD HAESTADINC.NOFE.DM CT 00484
CONSUTINOENODEER817 NOVEMBER '80

WATERBURY, CONNECTICUT ___________________
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PHOTO NO. 12

IMPOUNDMENT AREA UPSTREAM OF EMBANKMEt

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 PIROGRAM OF BLACKBERRY RIVER

WALTHAM, MASSACI4USETT3 NPCINO NORFOLK, CONNECTICUT

ROALD HAESTAD, INC. NO-FD DAS07NOEBE480
CONSULTING ENGINEERSNO-E.DM17OVBR'8

WATERSURY, CONNECTICUT C-8
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BY ..... .. Iva... DATE.//./.O**... ROALD HAESTAD, INC. SHEET NO ....
CONSULTING ENGINEERS

C37 Brookside Road -Waterbury, Conn. 06708 JB ... . .

SUBJECT . . ......... ................. .....

-- - -- - - - -0- - -

F . .. .. .. ...... . ... ... .. . . .. b. . . . .

:L..+!. ... ................ . . ..

~~ . . . . ... ._ ......

1 C ~~- - - - - - - - - - ------" . .. . .. ....- --z... . .. .~ -- -

A_ - _____.A ~

SI \ I ; , J !. * 1

- -~ -- -~ -_ - - - - - - -

'AlS

-. 1 - - - -.. . . .v. .......

.2!!
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BY .... DATEVA/I& .. ROALD HAESTAD, INC. SHEET NO .... !. OF
CONSULTING ENGINEERS

CKD BY ~~~~?A-OARE < j... 37 Brookside Road - Waterbury, Conn. 06708 JBN .Q.?.

SUBJECT ... ~ D- .................. .........../a
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..... DATE- ROALD HAESTAD, INC. SHEET NO ..... 7.... OF

.. E..... CONSuLING ENGINEERS

CKD sy .. A-DAtE. .7.. -Z--. 
. WaebUrY0 Conn. 06708 JOB NO .............

S A sM.: D - . m .......... ...................

SUBJECT............ ..................................

$TORA&,r AgE roP oF DAM = 178o Ac-F,

P*.K 
7aI~4 wkAU&~ v/?W 'q

I
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BY -JAz DAE ROALI 14AESTAE' ,INC. SHEEt NO 0 F22 7

CKD BY g I) ATE .. /. CONSULIING ENGINEERS JOE NO. 049 03c-:-

SUBJECT WE-ST SI iE DAM-FLOOD ROUTING AT TOP OF DAM

SECTION NLJMBE.R 1

TOTAL., SE-CT I N

H W A R S V U
(FT ) (T) ( -T),.  (IT) / (IT ) (I- '/SEC) (C P )

1.0 45 .30 50 0 0013 0 56 13 -

2.0 90 90 1.00 0.0013 0.89 80
3 0 135 203 1. 50 o 0013 1 .7 37
4 0 180t 360 12.00 0 0013 . .+2 510
5 0 ,.. 562 ,50 0 .0013 1 . 61; 9 25
6.0 2"70 810 3.00 0.0013 1.86 1.503
7 0 315 1103 3 50 0 001.3 2.06 2268

B 0 360 14.0 1 00 0 001.3 2.2.5 3
9.0 405 1.823 4 50 0 0013 '2 L. 3 l.3-3
10.0 5.0 2250 4.99 0 001.3 2.61 8 1
11. 0 183 271.6 5. 62 0 0013 "2 E2 7670
12.0 516 321.5 6.21+ 0 001.3 3.03 96
13.?0 '8 37 6 6 83 0.001.3 , 1. . 0 47
1. 0 581 .31.0 7 "2 0. 0013 3 4 0 1 i 61413
15 0 61.3 4.906 .. 0 0 0013 t.
16.0 6L6 5. 8 57 0 001. 3 ,7 06 .

17 0 678 61.96 9.1.3 0 0013 3.90 241. '6
18.0 711 689(l 9.69 0 0013 '4 06 . *-:6
19. 0 7#4 7616 1.0 ..2 4 0 .001.3 4 21 3 -7
20 0 776 8375 10 79 0 ,0013 4.36 365 0

MANNING COEF'F:'ICIE'NT=N=0 .0600
STORAGE AT TIME O'F FAILURE=:Sr 1780 AC Fl,

LENGTH OF REACH=L = 3800 FT

INFLOW INTO REACH=QPI= 28000 CFS
DEPTH OF FLOW=H1= 1 8. 0 FT,

CROSS SECTIONAL AREA=A1= 6896 SO.FT.
STORAGE IN REACH=V1= 483.2 AC. F'.

TRIAl.. REACH OUTF'LOW=QP(TRIAL)= 20399 CFS
TRIAL DEPTH OF" F'LOW=H(TRIAL.,)= 15.9 FT.

TR1AL CROSS SECTIONAL ^REA=A(TRIAL)= 5'476 SQ.Fl,
TRIAL STORAGE IN REACH=V(TRIAL)= 359.3 AC. FT,

REACH OUTFLOW=QP2= 21374 CFS
DEPTH OF FLOW=H2= 1.6.2 FT.

D-9



BkA . .. DATE.i. !Z-A.. ROALD HAESTAD, INC. SHEET NO... . F.>
CONSULTING ENGINEERS

CKD BY .?A-DATE.4Z/-A(. 37 Brookside Road - Waterbury, Conn. 06708 JOB NO......

SUBJECT .... k 1 9 . .

---------_

-4-

4- .- -

~7Z~ - -

D-10



E0 ,'. D'ATE I/"/,e ROALt. HAESTAID, INC. SHEF1 NO / OF 2?Z

CK D B Y L.S DAIE //4/1// CONSULTING ENGINEERS JOB NO. O49 035

SUBJECT WESI SIDE DrM-FLOOD ROUTING AT TOP OF:* DAM

SECTION NUMBER 2

SPAUD.J'.iNG . PNND
(STORAGE CA1PA C I.IY WITHIN REACI-I)

HEIGHT SURFACE AREA S T0 R G E VOLUME
(F:: ET) ( AC R E S ) (A C R E - F: ' E I

1.0 5 ,58 3.14-
20 9 86 11.2
3 ,0 11l+ .13 '2

'4.0 1 -.+2 39,14.
. 02.. 70 60 0
6.0 26,65 84.7
7.0 30 .60 .3 11.3
8. 0 34,55 1I.15, 9
9. 0 38.50 1.82 '4

1.0 0 LI.2.LI'5 ,2. 9
116 0 '46 '? 6-'7 7
12 0 50 , 35
13. 0 5 4 30 368 0 H 0
I-. I .- , Q i '.-

1.5.0 %.2) 4

STORAGE CAPACITY CAI..,CUL.A TED FP OM SUFFACE ARE A -I I]UN vIv.V 1ii.

D-11
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BY P.5'-. ,ATE //// ROAL' HAESTAll, INC. ';HEET NO .//it'2 Z

CKD BY...S "AE - /CONSUL 1] NG ENG1NE IRS JOB NO, Oily 035

SUBJECT WESI SIDE iAM-FLOOD ROUT ING AT TOP OF ['AM

S)'E CI O N N U MBR F7'

SPAILI, NG 1-B3. POND'

HEIGHT ABOVE S F .IL.LY U A y
S;P II.LLW AY LE V E L Ii I S C 1-1 A, 17 G) 1. C AP-- A'P C I7 "Y

20
3 0 1 .13
4. 0 1I. 9 6L-
5. 0 31 'aJ,

6 0 Lt -; 0 9
7.0 6 12 1

S' 07 9 2 5

1 2 80

1.. A.

:1 :'4 0 1 1-7 : - .

0 1 (? 14

T. R .... E CH T ..L )~ 1,:'.,.C

RI AL. H-~ [lT ABOV E I ILLWA7 F (:: TAL. . :: 1 -' :FL. E N G( T H1- O F ' R E -C H :r-'L.= 1 .40 0 F ,T i

TN-LOALMSTO REAI'N.=QPI.T=RI 233 4 (, F'S
HEIGHT ABOVE' SP I .,L, W AY I..,EVE.:H i: 1- 13 F.

TORPAuGE 'N RE A C 1-C-.::= =  31 -14.!.3 AC, F'

TRID REACH OlIIF OU=QPaTRIOL)= 1.'1-1.10 CFS
TR:TAL. HEJ[GHT ABOVE SP]ILA..,AY L.,EVEL,-'r R*IAL)= .17? :1. F:T,

TRIALd STIORA GE I:N RE.At.H.--V(TRIA.L.,)= 263 3: AC;. F'T

RE: A CH IA f TF- I., =W P2= 1 ,'6 :F:
H E I GH A BO]V E S P l.l.,I A )Y I.,E"/i:.,: : : 7 3 F-)'

D-12 L



r..Y ..... RDAATD HAESTAD, INC. SHEET NO ... ..OF
CONSULTING ENGINEERS

CKD BY,594- DATE /;4 ~* 37 8rookside Road - Waterbury, Conn. 06708 JOB NO .... ........

i227iY51~~ 7 .. .. ..... ... .......

~~i.3 4'SEC73~ I I

45. , 2' Z=.5 7

L 1 .Lc~ ~ U I_______________________

D-1



b FY D.L AirT E~/a~ ROAL, H-LS T ALI II NC. )HE I NC 1,3 OF 2

C K [ , I-B Y p . IA. _ E/ C O N S U L T I i N G NG I I I R S 1( 1 - N O , 0 1 9 fl 5

SurJI[uCT WES7 SIDE' DAM-FLOOD ROIING AT 'TOP OF DAM

SE -,ION NLIMDEPR 3A

M] N C-AN.JN[ L,

H , ., V 0
I T (FTI, !; - : ( F:IiT / :" S !C F

j 5I . 0 26 13 0 ID0 0 0:3475 5t.2
SLi 3. 1 ,26 (10 375 8 u 3e 5 : 8

3 0 79 1. 92 0 0375 11 .1 883
-f 0 49 1 4_ 5. 0 0 , 1.3 0 1.61.45

.05 1.75 3. 08 0 0375 15 -6'
63 233 3. 70 0 .075 17.22 4012

7.0 69 297 '4.30 0.0375 .9.03 5653

8. 75 367 4 '+89 0 0375 20.72 760'4
9. 0 1. 3 5 '. 1.6 0 0 3-75 2) 1 , 3 0 9 8 79

iO.0 f7 525 6 02 (. 0375 23, 80 1 4914

.01 62 .1.3 6.63 0 . A 3'1', 5 2 . 39 1 55514
"12. 0 97 705 7.23 0 [0375 26. 91 1.8971.

97 395 9. *1 0 C 01 71 55 282-37
1'. 0 97 99( 1 . 16 0. 37 9( ,34 0
16. 97 1.085 11 .13 0.0375 3 "5 8 .- I

1 7.0 97 118 0 12 16.1 0. 03 75 37 93 4: i. 7 & q
- ,'- "'1 rlz t .. . . ..-

18. 0 97 1.2:3 08 0 . 0375 3. 9,"9 50930
19.0 97 13-7 0 1L. 06 0 .0375 I. 1 9 5LI-1..
20 , 0 97 11465 1.. 03 0 ,0375 1-3.82 61-1 19g

MANN I NG COEFF ]:: EN T=N= 0 , 0 4- 00

D-14



IY - QSL I' IAlT E ROAD' HAESAE', INC. SHEET NO /4 OF 22

CK1 BY_ I' -_ CONSULTING EN(iINFRS JOB NO, 04 035

SUBJECT WEST SIDE [AM-FLOOD ROLUTING AT 'TOP OF DAM

SECT ION NUJMBE P 3B

LEFT OVERB4ANK

H W A R S V £
(FT) (FT) (SQ--FT) (FT) (FT/FT) (FT/SI-T) (CFS)

13.0 30 15 0.50 0 0375 " 27 ('4
14.0 39 49 1 .28 0 0375 -23 208
15.0 47 92 1.95 0 .035 5 61. 517
16.0 56 144. 2'- 0 0375 6 75 969
17.0 65204 3 15 0 .0375 7 74- 1.11' 5
18,0 73 2.72 3.72 0.0375 8 64- 2350
19.0 8: 349 4, 27 0. 0375 9,.47 3307
20 . 0 90 4-35 4,81 00375 .25 - 59

M AN N IN S3 C C . E FP IFC I E NT =N =0 . 0 8 0 0

D-15 u,



- S19- . I E 191 ROAL.I' H1-ESI AD, INC . SHE FN /5 OF. 2-

CK BY _ - D _ E [E J S (J ,IL ]NG E N E I F. F-: , JUP NO. 011Y 03t_

SUBJECT WEST SIDE- tiAM-FLCOD R(U', I NU AI TOP OIF DAM

., ... . . .. . .. ..
.r, (TI .ILN N Ui.JHEIP SC

I ]GHT OVE RI:fNI<

H U A P S V Q
(F 1) (s ') ( Q --- ) () (F F"/Fi ) ( T F/SE C ) ( C F

6, 0 37 19 0. 0 0 0 ' 5 1 .1
0 74 7 . (100 0 037. 2 . 88 31.

8 0 .i.. 16 7 1. 50 0 075 .7 7 628
9. 0 14.2 296 0. 00 t. 075 4 57 1-.3 5

10 0 185 4-63 50 0 0 5 . 0::- 4*1
1a 6 L8 9 3 4 6 0 0(3?75 6 6 "?

1 2 0 1.90 8 '3 8 4 .40 0 O 0Z 75 7. 7 6.69
13 .0 193 1021.19 5.33 0 .07 .... 7 90
1. 4 0 1.96 1. " 2 6.24 0 0 0;75 9371 1.9 2 7

15.0 199 11119 7.5 007 1068154
1.0 201- 1618 804+ 0.0 375 11.5 18678: r " --
1 7 .0 04 1 8 19 8 . 2 0 .0 3 7z "2.3 2, r.

180 0. 2023 9. 0 .3 13,17 266-
19 0 ,.1.7 7. .17

19.0"209 21.0 0,65 0. 0.. 9 "i 70
10, 0 22 38 1. 1. 5, 0 0 1. 141. 36

i AN I1 NB C.- O FF I (:1: EN T: N:::: 0. 1 C 0 0

D-16
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BY .- 1t- I' L. RJL .lH_/ RO L, H ST [AD, INC, SHEEIT NO /1., F 2.
cr' BY- 4 S A i'n3 _.:._ CONSUI-ING E-NGINE ERS ,JOP NO. 049 U 5

SLIWJE"T LES1 SiTDE IAM-FLOO' ROLITI NG AT TOP OF DAM

SECTION NUMBER 3

TOT AL SEC TI ON

A P F A (S ,F. T ) 11 1 S C H A I'( G F (CF S

A B C 101 A L.., A P C '1 (1 A.. ,. .... .. .. .: .

1.0 13 0 (1 13 .9 0 0 .9

.0 30 1:. ( 34 E8
3. 0 9 0 0 "79 883 0 0 883
u1- 0 12l 0 0 1 ::.4 1. 6 Ll-5 0 0 1614 5

0 175 0 0 175 2664 0 0 26646.0 233 0 1.9 2,-. '.01. 2 '34:14.. .. 0 34 4 -.

7. 0 297 0 74. 371 5653 0 2 13 586
[3 0 3 6-7 0 1.67 534 760" 0 8 82. .

9.0 1--3 0 296 7-39 9879 0 •3 i 123-
10 . 0 5 )% 163 988 12 94 0 4' 1 1 '9 4.5
11.0 613 0 649 126.1 1. J'. 0 L 7 19R21
12..": 0 705 0 83 1.5 187J. 0 .6 25 4ri

13 0 800 15 1 029 18 4-4. 234 '2: 3:L 90 ? 1 32 1-81
:1. 14 0 895 49 1 ... 2 1 67 28237 08, 11927 4 373
15 0 990 92 1. 19 25 01 3314 08 517 15147 I90 2
16. 0 1.085 1. 44 1.61.8 86 38920 9 )9 1 6 , 6: .t;....... ~ ~~ if. ',6 ': 8 I-.
1. . 0 1180 204 1.819 32012 14.L .t7• i 1. 22509 . ..... 0

18 .0 1.75 272 2023 3570 ,50 9 30 1 ::7 26693 3 9'<:1.0
1.9. 0 1370 349 2.229 3 9 i.8 574 11 3307 31003 91761
20 0 14-65 4. ,.38 4338 64199 t459 3 57 7 3 3 1 04391.

STORAGE* AT" TIME OF- FAIIUR.IE=S:= 1.780 AC. I F.
LE'NGTH OF RE.A. CH:-'L,= 4 600 FT

INFLOW INTO REACH=QP1= 17726 CF'S
DEPTH F7  FLOW=H:.= 10 .6 F*'T,

CROSS SECTIONAL AREA=tA1= 114-. SQ. FT.
STORAGE IN RE A C-1-= V1.= 87 .2 AC FT

TRIAL REACH OUTFLOL:::QP (TRIAL)= 16857 CFS
TRIAL DEPTH (OF F.OW:=I(FRIAL,):= :10 4 FT,

TRIAL CROSS SECTIONAL AREA=:A(TRIAL)= .1.095 SQ.FT.
TRIAL. STORAGE IN REACH=V(FTRIAL)z 82 8 AC. FT

REACH OUTFLOWQP2 ...: 16880 CFS
DEPTH OF F'LOW=H2= 10 .4 F'T,



BY.. ij4.C...DATE.I: ;... ROALD HAESTAD), INC. S H EET NO.?..DOF
CONSULTING ENGINEERS

CKD BY ,' -DATE. -,5--/ 37 Brookside Road - Waterbury, Conn. 06708 JB N . . .

SUBJECT ..... ~7 & '...............

I R I

Ki Hj _71

1 ' 
- _4_

_q I q 1-'',

D-18



B Y SRL- ATE //a ROALD HAESTAI', INC. SHEET NO /8 OF aa
CKI' BY D rATE CONSULTING ENGiN*ERS JO? NO. U1.9 035.

SUBJECI WEST SIDE DAM-FI...OOD ROUTING AT TOP OF LIAM

SECTION NUMBER 4A

MAIN CH1ANNEL

H W A R S V U
(FT) (FT ) (SQ-FT) (FT) ('/FT) (FT/SE C) (CFS)

1.0 0 0250 LI.. 2 46
0 31 39 1. 14 0 . 0250 7.32 284

3. 0 #6 78 1.70 0 0250 9.56 7149
4..0 48 12 2:-59 0.020 67 1577
5.0 48 172 3 57 0,0250 15,68 2690
6.0 48 21.9 4 .,55 0 .0250 18.43 I028
7.0 48 266 5.53 0.0250 20.99 5573
8.0 48 31.3 6.51. 0.0250 23.40 7312
9.0 48 360 7.49 0.0250 25.69 9236

10.0 48 407 8.47 0.0250 27.88 1.1.335
11.0 48 4511. 9 .44 0 0250 29 .99 13602
1. 0 48 501 10 .42 .0. 0250 32. 03 16032
13.0 48 54.8 11 .40 0 0250 3 i .1. 1861.9
14. 0 48 595 :1. 38 0 0250 5 9.) 213,9
15 0 48 642 13 36 0 0250 3780 24 0
16. 0 48 689 1. 34 0. 0250 39 62 2"'280

17.0 48 736 15 32 0 0250 Li-1 140 3014-5'11
18 0 #8 7 8 3 1 6 3 0 0 0250 3, 1. . 3 7
19.0 48 830 17.27 0 0250 '44.86 7.214
20 0 L 8 877 :1.8 25 0 0250 4-6 !. 440795

MAiNNIN G COEF:'FI( IEN NTN=0 0350

6

D- 19 ""g,



BY D. [Al F ,/// ROALI HAESTAD, INC. SIE[LT1 NO /9 Of 2Z

11G.' BY . I , A 1 E .k/._ CONSULTING ENGINEERS JOB NO 049 C "

SUBJECT WEST S] IE MAM-F-LOOD ROUTING AT TOPu OF DAM

SECTION NUMBER -+fI

ILE-T OVERFANK

H W A R S V 0
(F') (FT ) (S --F") (FFT ) T/FT) / SEf, C, ( IF: C)

4. 0 33 16 0 50 0 .250 . 11 35
66 66 1.00 0 .5 0 3 36 221

6. 0 99 1'48 1 0 0 0250 14 '+0 650
7.0 131 263 200 0 0 .). :() 5 .33 100

..0 1.61. 1 2 50 0 .0250 6 1.8 2539
9.0 197 591. 3, 00 0 0250 6. 98 4-128

10. 0 230 805 3.50 0 .0250 7. 7L-  62 27
11 0 21 l3 101'44 4.20 0 .0250 8. 71 91:?71. 0 267 1302l . 8 0 0250 9.65 1257

1-3 0 .., 1578 5,53 0 0250 10.50 16t61.
.4 0 3 15 1878 5,96 0 0250 1.1 .03 20708

1.5. 0 33 2202 6 .9 0 0250 1. 1 79 ... ,. 6
1 .0 351'+ 254. 0 1.2 .2, 51:
17,0 373 2909 7 80 0 02% 1. J; 20 fl'40
18 0 392 3291 8 L.o1 0 0250 1.3 , 7 '5628
19.0 L.11 3692 8, 9E3 00250 1'4 .. 0 5539
,.) 0 14-30 L 13 9 ', 6 0 0 25 0 1.5 1.: 6 2 1. 6

M A N N I N J C 0 IEF F I C I EN T :::N, 0 0700

D-20



By_ t ... DAIE, //- 5"/'./ ROALID HA[ESTArtINC, .. rEET NO ?C OF aa
CKD BY_ _IAE i/1 /t/ CONSULTINO ENGINETRS JOB NO _ 049 035

SUBJECT WEST SIDE DAM-FLOOD ROUTING AT TOP OF' DAM

SECTION NUMBER L.C

RIGHT OVERBANK
Ai

H u I. R s v
(FT) (FT) 0.(S -F ) (R) (FT/FT) ( I/SE ) : S)

5 0 8 5 050 0 0250 4Y 67
6. 0 15 15 099 0 0250 2. 31 3

7. 0 23 3LI. 1 14-9 0 0250 3. 06 103

8. 0 30 60 1 98 0 0250 3. 71. 222
9,0 38 9. 2 14-8 0 0250 4.30 403

10.0 .5 135 2.97 0.0250 4.86 656
11. 0 43 181 3. 75 0 0250 5. 67 1029
12. 0 51 231 4 50 0 .0250 6 40 J476
13.0 54 282 5.21 0 .0250 706 1995
14 0 57 337 5 .90 0 .0250 7,67 256
15 0 60 39L[ 6 ,57 0 0250 8. Ll. 3 I.'

16. 0 63 '55 7 . 0 .0250 8 78 3 989
17 . 0 66 517 7 85 0 , 0250 9 28".-
18 0 69 C83 8 .7 0 0250 9 .77
19 0 72 651 9 08 0.0250 10.23 6662
20.0 75 723 9 68 0 0250 1( 067 0?09

MANN I NG COEFF ICI I ENTN= 0, 000

D-2 1



BY _S..,L [... TF_ ROALI' HAESTAD, INC. SHEET NO 1 OF 22.

CKD BY .. $DATEI/44// CONSULTING ENGINEERS JOB NO. 049 035

SUBJECT WEST SIDE DAM-FLOOD ROUTING AT TOP OF DAM

SECTION NUMBI!R 4

TOTAL SECI ION

A R E A S0 FT D I S C -1 A R E r.. S

H A B' C TTA L A p C "'I0OTA TOA

10 1 0 0 11 Li. 6 0 L. 6
0 39 0 0 39 2a4 0 0 234

3 0 78 0 0 78 749 0 0 749
4. 0 1.25 16 0 14.1 1577 35 0 1 612
5.0 1. 7.. 66 241. 2690 .21. 6 .y I, 6
6.0 2.19 1.48 15 381 4028 650 35 4713
7.0 266 263 3L 5 62 5 5 73 14-00 103 7076
8.0 313 411 60 783 7312 2539 222 10073
9. 0 360 591 9L 1045 9236 L128 403 1.3767

1.0 0 '107 805 135 131"147 11335 6 7 656 1 321 1
11.0 454 104-4 181 1.679 1.3602 9127 10'29 237L: 9
12.0 501 1302 231 2033 1.6032 1256"7 14'76 30 07
13.0 548 1278 .?8 2407 18619 16'561 1.995 3

1L, 0 595 1878 337 2809 21359 20708 2(, 86 44/ A '3
15. 0 642 2.20 2. 394 3238 24.24.7 2t) 96 8 325:1. 53466
16.0 689 2546 455 3689 2 72 80 31862 3989 63132
17. 0 736 2909 517 4162 30L54 -384 1.09 4¢803 736e7
18 0 783 3291 583 4656 33767 4.5628 5693 8 08 8
19.0 830 3692 651 5173 37214. 0539 6662 9741
20 0 877 4-113 723 5712 40?95 62161. 7709 1106&6

STORAGE AT TIME OF FATLLURE=S= 1.780 AC, FT

LENGTH OF REACH=L= 4 4000 F'T

INFL, OW INTO REACH=QP1= 16880 CF'S
DEPTH OF FLOW:Hl.= 9.7 FT,

CROSS SECTIONAL AREA=A1= 1256 SQ.1 T'
STORAGE IN REACH=V1= 92.6 AC. FT.

TRIAL., REACH OUTFL.OW=QP(TRIAL)= 16002 CF'S
TRIAL DEPTH OF* FL.,OW::::H'(TRIAL )= 9 , 5 FT,

TRIAL, CROSS SECTIONAL AREA--A(TRIAL)= 1196 SQ . FT.
TRIAl.. STORAGE IN REACHV(TRIAL) 87. 1 AC . FT

REACH OlJUTF:LOW=:QP2= 16028 CFS
DEPTH OF FLOW=H2= 9 5 FT.

D-22



B.Y DATE .. ./... ROALD HAESTAD, INC. SHEET NO..E?2.......
CONSULTING ENGINEERS

CKD BY e..DATE.. . ........ 37 Brookside Road - Waterbury, Conn. 06708 JOB NO. ..........

SUBJECT ...............................................................

_ _ _I_,I -V I _ I

I

I j '.--j->-4 I I

_ 1 6 - '7'

IT -", I'
, -- - 1 ; - -i

---- 4--

. ____ : _ _ _L _ _L I _____... .

~ -11  Iiti
iL'Ji.L9 I l It _D-23

lu~ iT.l i i ! I.____1__ 1I ._______

"I i ! l!! ! l I ', t 7 ,Ii ]

I i : 1 !:L ! tVV vv I .,') _ _

-zI 4 : I'i ! zfi 11 j I ._:dLi ' z! __ II
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS



NOT AVAILABLE AT THIS TIME
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