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NATIONAL DAM"INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT

IDENTIFICATION NO$ CT 00365

NAME OF DAMS Bristol Reservoir No. 2 Dam

TOWN: Harwinton

COUNTY AND STATE, Litchfield County, Connecticut

STREAM: Tributary to Poland River

DATE OF INSPECTION: April 28, 1981

BRIEF ASSESSMENT

Bristol Reservoir No. 2 is a storage reservoir for public

water supply owned by the Bristol Water Department. The dam con- 0

sists of an earth embankment with a top width of 10 feet, a max-

imum height of 33 feet and a total length of 650 feet including

a 20 foot overflow spillway located near the left end of the dam. -. -i

The outlet works located near the center of the dam consist of

a 12-inch cast iron low level outlet or blowoff through the dam

controlled by a downstream gate.

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 downstream seepage, trees growing adjacent to the

downstream toe, the downstream location of the low level outlet

or blowoff control valve, and brush in the downstream spillway

channel.

The dam is classified as "Small" in size with a "Significant"

hazard potential. A Test Flood equal to one-half the Probable

Maximum Flood (1/2 PMF) was selected in accordance with the Corps

of Engineers' Recommended Guidelines for Safety Inspection of Dams.
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The Test Flood inflow of 330 cfs results in a routed outflow of

225 cfs and a freeboard of 1.2 feet.

The spillway capacity with the 9-inch high flashboards in

place is 430 cfs or 191 percent of the Test Flood routed outflow.

It is recommended that the owner retain the services of a

qualified, registered engineer to investigate the downstream seep-

age, and to design an upstream gate for the low level outlet or

blowoff. In addition, trees and stumps should be removed from

downstream of the dam, the brush in the spillway channel should

be cut, a program of technical inspections should be instituted,

an Operation and Maintenance Manual should be prepared, 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 this Report within

two years of receipt of this Phase I Inspection Report.

Ronald G. fitke, P.E. Roald Haestad
Project Engineer President
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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 expeditiously0

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

h. the present condition of the damn will continue to represent the

"-9



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-4

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 will 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 0

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.

i7-J
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT 0

BRISTOL RESERVOIR NO. 2 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 0

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 March 30, 1981, -

from William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract

No. DACW33-80-C-0048 has been assigned by the Corps of Engineers

for this work.

b. Purpose of Inspection

The purposes of the program are to:
S

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. - 0

-9!
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1.2 Description of Project

a. Location

The dam is located on an unnamed tributary to the Poland

River, approximately 2,500 feet west of Connecticut Route 72 in

the southeast section of Harwinton, Connecticut. The dam is shown

on the Thomaston Quadrangle Map having coordinates of latitude

N41-43.5' and longitude W73*-01.4'. The impoundment is incor-

rectly labled Bristol Reservoir No. 6 on the Thomaston Quadrangle .

Map.

b. Description of Dam and Appurtenances

The dam consists of an earth embankment with a maximum
S

height of 33 feet and a total length of 650 feet, including a 20

foot overflow spillway located near the left end of the dam. The

dam has a top width of 10 feet, an upstream slope of 2 horizontal

to 1 vertical, and a downstream slope of 1.6 horizontal to 1 ver-

tical. The upstream slope is protected by riprap slope protection,

and the downstream slope and crest are grass-covered.

The overflow spillway consists of a 20 foot long broad-

crested concrete weir between concrete training walls. The top

of the dam is about 4.25 feet above the spillway crest and about

3.5 feet above the 9-inch high flashboards which are normally in

place. The spillway discharges into a narrow, concrete-lined rec-

tangular channel, which flows under a concrete bridge about 75

feet downstream of the spillway.

The outlet works located near the center of the dam con-

sist of a 12-inch cast iron low level outlet or blowoff pipe through

the dam with two manually operated downstream gate valves. The

-2-



first valve is reported to be inoperable and remains open, while

* the downstream valve is used to regulate the flow.
ip

c. Size Classification - "Small"

According to the Corps of Engineers' Recommended Guide-

lines for Safety Inspection of Dams, a dam is classified as "Small" -

in size if the height is between 25 feet and 40 feet or the dam

impounds between 50 Acre-Feet and 1,000 Acre-Feet. The dam has

-- a maximum height of 33 feet and a maximum storage capacity of 400 -

Acre-Feet. Therefore the dam is classified as "Small" in size.

d. Hazard Classification - "Significant"

Based on the Corps of Engineers' Recommended Guidelines -!

for Safety Inspection of Dams, the hazard classification of the

dam is "Significant". A dam failure analysis indicates that Con-

necticut Route 72 located about 4,000 feet downstream of the dam

would be overtopped by approximately 5 feet as a result of the

dam failure. After flowing through a large swampy area the flood 7]
waters would overtop Connecticut Route 72, Preston Road, the dam

at Bristol Reservoir No. 3 (incorrectly labeled as Bristol Reser-

voir No. 2 on the U.S.G.S. Quadrangle Sheet) and Connecticut Route

72 for a third time before being contained within the flood plain. L__
The maximum spillway flow prior to dam breach would be contained

within the river banks. The failure of Bristol Reservoir No. 2

Dam could cause the overtopping of a downstream water supply reser-

-. voir and a secondary State highway, possibly resulting in the loss

of a few lives.

-3-
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e. Ownership

Bristol Water Department
119 Riverside Street S
Bristol, Connecticut 06010
John Burns, Superintendent
(203) 582-7431

f. Operator

Leonard Valentino
Bristol Filter Plant
Off of Clark Avenue
Bristol, Connecticut 06010
(203) 583-6504

g. Purpose of Dam

The dam impounds Bristol Reservoir No. 2, a storage reser-

voir for public water supply for the Bristol Water Department.
- .0

h. Design and Construction History

The dam was constructed in 1889, and is shown on a plan

entitled "Map of Reservoir No. 2, Bristol Water Company, October,

1890, R.D. Barnes, C.E." (see Appendix B, page B-3). Approximately

20 years ago the spillway was rebuilt by the owner's forces. About

8 years ago the spillway weir and channel were gunited by Penetryn

System, Inc. Around this time the Water Department also installed

a drain along the downstream toe and a new gate on the low level

outlet or blowoff.

i. Normal Operational Procedures

Water is drawn from the reservoir through the low level

outlet or blowoff as required to supply water to a downstream dis-

tribution reservoir.

-4-



1.3 Pertinent Data

a. Drainage Area 0

The drainage area consists of 0.31 square miles of "rolling" wooded
hills. The entire drainage area is undeveloped and owned by the
Bristol Water Department.

b. Discharge at Damsite
Discharge at the damsite is over a 20 foot overflow spillway. A 12-inch 6
low level outlet or blowoff is opened as required to supply water to a
downstream distribution reservoir.

1. Outlet Works (conduits) Size: 12-inch

Invert Elevation: 847.5

Discharge Capacity: 13 cfs

2. Maximum Known Flood at Damsite: Unknown

3. Ungated Spillway Capacity
at Top of Dam: 430 cfs *

Elevation: 880.5

4. Ungated Spillway Capacity
at Test Flood Elevation: 225 cfs *

Elevation: 879.3

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

Elevation: N/A

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

7. Total Spillway Capacity
at Test Flood Elevation: 225 cfs *

Elevation: 879.3

8. Total Project Discharge
at Top of Dam: 430 cfs *
Elevation: 880.5

9. Total Project Discharge
at Test Flood Elevation: 225 cfs *
Elevation: 879.3

*with 9-inch flashboards

-5-



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

1. Streambed at Toe of Dam: 847.5

2. Bottom of Cutoff: N/A 0

3. Maximum Tailwater: N/A

4. Normal Pool: 877 (top of flashboards)

5. Full Flood Control Pool: N/A

6. Spillway Crest: 876.25

7. Design Surcharge - Original Design: Unknown

8. Top of Dam: 880.5 S

9. Test Flood Surcharge: 879.3 (with flashboards)

d. Reservoir - Length in Feet

1. Normal Pool: 1,500 ..

2. Flood Control Pool: N/A

3. Spillway Crest Pool: 1,500

4. Top of Dam: 1,500 .

5. Test Flood Pool: 1,500

e. Storage - Acre-feet

1. Normal Pool: 325 (top of flashboards)

2. Flood Control Pool: N/A

3. Spillway Crest Pool: 300

4. Top of Dam: 400

5. Test Flood Pool: 370

f. Reservoir Surface - Acres

1. Normal Pool: 19 . -_ _

2. Flood-Control Pool: N/A

3. Spillway Crest: 19

4. Test Flood Pool: 20

5. Top of Dam: 21

-6-



g. Dam

1. Type: Earth Embankment

2. Length: 650 feet

3. Height: 33 feet

4. Top Width: 10 feet

5. Side Slopes: Upstream -2 horizontal to 1 vertical
Downstream - 1.6 horizontal to 1 vertical

6. Zoning: Unknown

7. Impervious Core: Unknown

8. Cutoff: Unknown

9. Grout Curtain: None

10. Other:

h. Diversion and Regulating Tunnel N/A

-7-



i. Spillway

1. Type: Broad-crested concrete overflow

2. Length of Weir: 20 feet

3. Crest Elevation
with Flash Boards: 877.0
without Flash Boards: 876.25

4. Gates: N/A

5. Upstream Channel: Concrete apron upstream of flashboards.
S

6. Downstream Channel: Narrow concrete lined channel from
spillway to service bridge. Natural
channel below bridge.

7. General:

j. Regulating Outlets

1. Invert: 847.5

2. Size: 12-inch

3. Description: Cast iron low level outlet or
blowoff pipe through dam.

4. Control Mechanism: Downstream manually operated gate valve

5. Other: original gate inoperative. Pipe extended
and new gate installed downstream.

-8-



ENGINEERING DATA .

SECTION 2

2.1 Design Data

The only information available on the dam consists of a plan

entitled "Map of Reservoir No. 2, Bristol Water Department, Octo-

ber 1890, R.D. Barnes, C.E.".

2.2 Construction Data

The dam was originally constructed in 1889 as shown on the A
above-noted plan. It was reported that the spillway was rebuilt

about 20 years ago by the owner's forces. Approximately 8 years

ago the spillway weir and channel were gunited by Penetryn Sys-

tern, Inc. Also around this time the Water Department installed

a drain along the downstream toe and a new gate on the low level

outlet or blowoff line.

2.3 operation Data

Lake levels are recorded once a month and do not necessarily

coincide with maximum water levels. The amount of flow over the -

spillway during the 1955 Floods is unknown because the dam was

inaccessible due to the downstream flooding.

2.4 Evaluation of Data

a. Availability

Existing data was provided by the Bristol Water Department.

b. Adequacy

As there was very little information available, the as-

sessment of the condition of the dam was based mainly on the visual

inspection, past performance history, and hydraulic and hydrologic

calculations performed for this report.

-9-t



c. Validity

Field inspections and surveys revealed that the dam is

constructed substantially as shown on the existing plan.

-10-



VISUAL INSPECTION

SECTION 3

3.1 Findings

a. General

The visual inspection of the dam was conducted on April 28,

1981. At the time of inspection, 9-inch high flashboards were in

place and the water level was about 0.1 feet below the top of the

boards.

The dam consists of an earth embankment with an overflow

spillway located at the left end, and the outlet works located near

the center of the dam, Photos 1 and 2. A ledge outcrop approxi-

mately 50 feet to the right of the spillway separates the spillway

from the remaining part of the dam.

The general condition of the dam at the time of inspec-

tion was good.

b. Dam

The upstream slope of the earth embankment is covered

with riprap slope protection which extends slightly above the nor-

mal waterline. Near the right end of the dam there are several

shelves formed by the riprap, Photo 3. In these areas the riprap

was placed on ledge outcrops which were visible below the surface

of the water.

The crest of the dam is covered with a well-maintained

grass cover, Photos 1 and 3. The visual inspection and field sur-

vey performed for this report did not indicate any signs of eros-

ion or settlement of the crest.

-Ii-



The downstream slope is covered with a well-maintained

grass cover, Photos 2 and 4. Field surveys indicate that the down-

stream face of the dam has a slope of 1.6 horizontal to 1 vertical.

Approximately 150 feet to the right of the spillway there is what

appears to be a former animal burrow, Photo 4, as indicated by a

depression near the upper part of the slope with a bulge in the

slope immediately below. There were no signs of instability in

this area of the slope at the time of inspection. Near the right -

end of the dam there are numerous evergreen trees just beyond the

downstream toe, Photo 5.

Approximately 200 feet from the right end of the dam

there was a small wet and spongy area at the toe of the downstream

slope. There are ledge outcrops immediately upstream and down-

stream of the dam in this area. A second wet area was present

at the downstream toe of the dam approximately 125 feet to the

right of the spillway, Photo 6. The area was approximately 30

feet long by about 3 feet wide. There was no noticeable flow from

either of these areas.

At the downstream toe of the dam from the discharge end

of the outlet works to the ledge outcrop near the spillway there
0

is a gravel road and drain which was reportedly installed about

8 years ago to control seepage, Photo 7. A 4-inch PVC drain pipe

discharging approximately 2 - 3 gpm at the time of inspection ex-

tends from this area, Photo 8. The area downstream of the gravel

road and drain is also wet and contains moisture-loving vegetation,

Photo 7.

-12-



c. Appurtenant Structures

The appurtenant structures consist of the overflow spill-

way, the outlet works and a service bridge over the spillway dis-

charge channel.

Spillway

The concrete overflow spillway and training walls appeared

to be in good condition, Photo 9. At the time of inspection 9-inch

high flashboards were in place. The walls which line the spillway

discharge channel were reportedly gunited about 8 years ago. The

gunite was cracked considerably and efflorescence was present on

the face of these walls, Photo 10. The floor of the discharge

channel appeared to consist of a layer of gunite over stone paving.

The gunite layer has broken up. The spillway channel downstream

of the service bridge is overgrown with brush.

Outlet Works

The outlet works consist of a 12-inch cast iron pipe

through the dam with two manually operated gates at the downstream

toe of the dam. The gate at the outlet end of the pipe is reported

to be operable and was installed about 8 years ago when problems

with the original gate arose. The original gate is reportedly

left open.

Service Bridge

The concrete service bridge over the spillway discharge

channel appears to be in good condition, Photo 10. The bridge

provides access to the low level outlet or blowoff gates at the

downstream toe of the dam.

-13-



d. Reservoir Area

There were no signs of instability along the edges of

the reservoir in the vicinity of the dam.

e. Downstream Channel

The spillway channel downstream of the service bridge -

is overgrown with brush and small trees, Photo 11. No significant

obstructions to the flow were observed in the natural channel at

the discharge end of the low level outlet or blowoff, Photo 12.

3.2 Evaluation

On the basis of the visual inspection, the dam is judged to

be in good condition. The following features could affect the

future integrity of the dam:

1. Seepage as indicated by the wet areas at the downstream

toe could lead to piping and internal erosion.

2. The trees adjacent to the downstream toe at the right

end of the dam could lead to the development of root

systems extending through the dam. Seepage could de-

velop along these root systems. The trees could also

uproot and cause damage to the embankment.

3. The downstream location of the control gate on the low

level outlet or blowoff line permits full water pressure

to exist in the outlet pipe through the dam and does

-not allow for flow to be shut off in the event of a leak

in the outlet pipe.

4. The presence of brush in the downstream spillway channel

could restrict flow through the channel.

-14-



OPERATIONAL AND MAINTENANCE PROCEDURES

SECTION 4

4.1 Operational Data

a. General

Water is drawn from the reservoir through the low level

outlet or blowoff as required to supply water to a downstream dis-

* tribution reservoir.

b. Description of Any Warning System in Effect

There is no formal warning system in effect. The dam

is monitored during heavy rains.

4.2 Maintenance Procedures

a. General

Normal maintenance procedures consist of regular mowing

and the application of fertilizer and lime to grassed areas of

the dam.

b. Operating Facilities

Repairs are made as required.

4.3 Evaluation

Present operations and maintenance procedures are adequate

and should remain in effect. An Operations and Maintenance Manual

should be prepared for the dam and operating facilities, a formal

downstream warning system should be put into effect and technical

insp~ections by a qualified, registered engineer should be made every

two years.
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EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

SECTION 5

5.1 General

Bristol Reservoir No. 2 is impounded by an earthen embankment

along the east side of the reservoir. The reservoir stores aboutI0

325 Acre-Feet at the top of 9-inch high flashboards that are nor-

mally in place and 400 Acre-Feet at the top of the dam. The spill-

way is a 20 foot long concrete broad-crested weir with concrete

training walls. The spillway is located near the left end of the

dam and has 3.5 feet of freeboard from the top of the flashboards

to the crest of the dam.

The dam has a tributary watershed of 0.31 square miles of

"rolling" wooded hills. The watershed is completely undeveloped

and is owned entirely by the Bristol Water Department. The water-

shed elevation ranges from a maximum of 1060 feet at the north

and west to 877 feet at the spillway.

The outlet works consist of a single 12-inch cast iron low

level outlet or blowoff pipe through the dam with two downstream

gate valves. The first valve is reported to be inoperable and

remains open, while the downstream valve is used to regulate the

flow. The outlet capacity was calculated to be about 13 cfs.

5.2 Design Data

Available design data consists of a plan of the dam and res-

ervoir dated October 1890 giving the surface area and storage ca-

pacity.

16
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5.3 Experience Data

The maximum depth of flow over the spillway is unknown. The ___

dam has reportedly never been overtopped. During the 1955 floods

the area was inaccessible because of downstream flooding.

5.4 Test Flood Analysis

Based on the dam failure analysis, the dam is classified as

"Significant" hazard potential. The dam is classified as "Small"

in size based on a height of 33 feet and a storage capacity of- --

400 Acre-Feet. According to the Recommended Guidelines for Safety

Inspection of Dams, by the Corps of Engineers, the Test Flood should

be in the range of the 100-Year Flood to one-half the Probable

Maximum Flood (1/2 PMF) depending on the involved risk. A Test

Flood equal to the 1/2 PMF was selected because of the height of

the embankment. The Test Flood was calculated using a peak inflow -

for the PMF of 2,125 cubic feet per second per square mile (csm)

from the minimum two square mile drainage area shown on the Corps

of Engineers' Guide Curves for "rolling" terrain and the 0.31

square mile watershed of Bristol Reservoir No. 2. The peak 1/2

PMF inflow was calculated to be 330 cfs, resulting in a routed

outflow of 225 cfs.

The Test Flood was routed through the impoundment in accor-

dance with the Corps of Engineers' procedures for "Estimating the

Effect of Surcharge Storage on Probable Maximum Discharges". The

impoundment was assumed to be initially at the top of the f lash-

boards. The spillway is capable of discharging 430 cfs with the

flashboards in place or 191 percent of the Test Flood routed out-

f low.
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5.5 Dam Failure Analysis

The Corps of Engineers' '"Rule of Thumb" Guidance for Estj- -

mating Downstream Dam Failure Hydrographs' was used to calculate

the peak outflow due to a dam failure. Failure was assumed with

the water level at the top of the dam. The 33 foot deep by 50

foot wide breach would release up to 16,000 cfs into the stream

channel below the dam. The flood wave would travel in a relatively

steep, narrow channel for a distance of about 4,000 feet before -.-

overtopping Connecticut Route 72 by about 5 feet. After crossing

Route 72 the flood wave would enter a large swampy area and be re-

duced to about 4,500 cfs. The flood waters would then overtop

Route 72 again, as well as Preston Road, the dam at Bristol Reser-

voir No. 3 (incorrectly labled Bristol Reservoir No. 2 on the

U.S.G.S. Quadrangle sheet) and Route 72 for a third time. Beyond-

that point the flood waters would remain within the flood plain.

Prior to dam breach, the spillway discharge would be contained

within the stream channel.

The failure of Bristol Reservoir No. 2 Dam could cause the

overtopping of a water supply reservoir dam and a State highway,

w ith the possible loss of a few lives. Therefore, the dam is
0

classified as "Significant" hazard potential.



EVALUATION OF STRUCTURAL STABILITY

SECTION 6

6.1 Visual Observations

The visual inspection did not disclose any indications of

structural instability. The future integrity of the dam may be

affected by continued seepage at the downstream toe and the loca-

tion of the control valve at the downstream end of the low level

outlet or blowoff line.

6.2 Design and Construction Data

There is no detailed information available on the design and

construction of the dam.

6.3 Post-Construction Changes

Since the original construction of the dam in 1889, the fol-

lowing changes have been made: -

1. The spillway was rebuilt about 20 years ago.

2. The spillway weir and discharge channel were gunited

about 8 years ago.

3. A new gate was installed on the low level outlet or blow-

of f line approximately 8 years ago.

6.4 Seismic Stability

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

the recommended Phase I Guidelines, does not warrant seismic sta-

bility analysis.
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ASSESSMENT, RECOMMENDATIONS, G REMEDIAL MEASURES

SECTION 7

7.1 Dam Assessment

a. Condition

On the basis of the visual inspection, the dam is judged

to be in good condition. The future integrity of the dam could

be affected by:

1. Downstream seepage;

2. Trees growing adjacent to the downstream toe;

3. The downstream location of the control valve on the low

level outlet or blowoff; and

4. The presence of brush in the downstream spillway channel.

An evaluation of the hydraulic and hydrologic features

of the dam determined that the spillway is capable of passing 191

percent of the Test Flood routed outflow with the present f lash-

boards in place.

b. Adequacy of Information

As there was very little information available, the assess-

ment of the condition of the dam was based mainly on the visual

inspection, past performance history and hydraulic and hydrologic

calculations performed for this report.

C. Urgency

The recommendations presented in Section 7.2 and 7.3

should be carried out by the owner within two years of receipt

of this report.

7.2 Recommendations

The following recommendations should be carried out under

the direction of a qualified, registered engineer:

-20-



1. Remove trees and stumps from the area within 20 feet

of the downstream toe and backfill with suitable material.

2. Investigate the significance of the seepage at the down-

stream toe. Design and construct seepage control and/or

monitoring measures as needed.

3. Design and construct an upstream gate for the low level

outlet or blowoff.

7.3 Remedial Measures

a. Operations and Maintenance Procedures

1. Remove brush from the downstream spillway channel.

2. Establish a program of technical inspections to be made

by a qualified, registered engineer every two years.

3. Prepare an Operations and Maintenance Manual for the

dam and operating facilities.

4. Develop and put into effect a downstream warning system

in the event of an emergency at the dam.

7.4 Alternatives

There are no practical alternatives to the the recommendations

contained herein.
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT a BRISTOL RESERVOIR NO. 2 DAM

DATEa 28 April 1981 TIME, 12:00 noonWEATHER. Cloudy 55 0 F

W.S. ELEVATIONS 876.9 U.S. N/A DN.S 0
0.1' below top
of 9" flashboards

PARTY DISCIPLINE

1 Roald Haestad, P.E., Roald Haestad, Inc. Civil/Geotechnical

2. Donald L. Smith, P.E., Roald Haestad, Inc. Civil/Hydrologic

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

5.=

6.

INSPECTED

PROJECT FEATURE BY REMARKS -

1. Dam Embankment RH, DLS, RGL Good condition
Outlet Works, Intake

2. Channel and Structure RH, DLS, RGL None observed

3. Outlet Works, Control Tower RH, DLS, RGL Downstream gate valves •
Outlet Works, Transition

4 and Conduit RH, DLS, RGL Cast iron pipe through dam
Outlet Works, Outlet Structure Structure is stone masonry wall,

5. and Channel RH, DLS, RGL Channel is natural stream
Outlet Works, Spillway Weir, Spillway in good condition, gunite

6. Approach & Discharge Channel RH, DLS, RGL cracked on walls of discharge channel

7. Outlet Works, Service Bridge RH, DLS, RGL Good condition

8.

9.

10.

11.

12.
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PERIODIC INSPECTION CHECK LIST

PROJECT, BRISTOL RESERVOIR NO. 2 DAM DATE: 2 8 April 1981

PROJECT FEATURE: DAM EMBANKMENT NAME: RH

DISCIPLINE: CIVIL ENGINEERS NAME: DLS, RGL

AREA ELEVATION CONDITIONS
DAM EMBANKMENT

CREST ELEVATION 880.5

CURRENT POOL ELEVATION 876.9

MAXIMUM IMPOUNDMENT TO DATE Unknown 0

SURFACE CRACKS None observed

PAVEMENT CONDITION No pavement. Crest is covered with Qrass.

MOVEMENT OR SETTLEMENT OF CREST None observed 0

LATERAL MOVEMENT None observed

VERTICAL .ALIGNMENT Good

HORIZONTAL ALIGNMENT' Good

CONDITION AT ABUTMENT
AND AT CONCRETE STRUCTURES Good

INDICATIONS OF MOVEMENT OF
STRUCTURAL ITEMS ON SLOPES No items present on slopes.

TRESPASSING ON SLOPES None observed

VEGETATION ON SLOPES Well maintained grass cover

SLOUGHING OR EROSION OF Former animal burrow

SLOPES OR ABUTMENTS on downstream slope

ROCK SLOPE PROTECTION -
RIPRAP FAILURES Good condition

UNUSUAL MOVEMENT OR
CRACKING AT OR NEAR TOES None observed

EMBANKMENT OR Two wet areas at downstream toe.

DOWNSTREAM SEEPAGE No flow through either area.

PIPING OR BOILS None observed

Downstream gravel drain 2-3 gpm
FOUNDATION DRAINAGE FEATURES discharging from 4" PVC pipe.

Downstream gravel drain 2-3 gpm
TOE DRAINS discharging from 4" PVC pipe •

INSTRUMENTATION SYSTEM None known

A-2



PERIODIC INSPECTION CHECK LIST

PROJECT: BRISTOL RESERVOIR NO. 2 DAM DATE: 28 April 1981 0

OUTLET WORKS: INTAKE CHANNEL

PROJECT FEATURE: INTAKE STRUCTURE NAME: RH

DISCIPLINE: CIVIL ENGINEERS NAME DLS, RGL
0 N

AREA EVALUATED CONDITIONS

OUTLET WORKS - INTAKE

CHANNEL AND INTAKE STRUCTURE No intake structure or channel observed .

A. APPROACH CHANNEL:

SLOPE CONDITIONS _

BOTTOM CONDITIONS•_

ROCK SLIDES OR FALLS

LOG BOOM

DEBRIS

CONDITION OF CONCRETE

LINING

DRAINS OR WEEP HOLES

B. INTAKE STRUCTURE:

CONDITION OF CONCRETE

STOP LOGS AND SLOTS

A1

~'1
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PERIODIC INSPECTION CHECK LIST

7 PROJECT: BRISTOL RESERVOIR NO. 2 DAM DATE: 28 April 1981

PROJECT FEATURE: OUTLET WORKS - CONTROL TOWER NAME:

DISCIPLINE: CIVIL ENGINEERS NAME: DLS, RGL

3AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER No control tower. Outlet works con-

trolled by 2 manually operated down-
A. CONCRETE AND STRUCTURAL: stream gate valves.

GENERAL CONDITION

CONDITION OF JOINTS

*SPALLING

i-VISIBLE REINFORCING

RUSTING OR STAINING OF CONCRETE

ANY SEEPAGE OR EFFLORESCENCE

JOINT ALIGNMENT __ _

UNUSUAL SEEPAGE OR LEAKS

IN GATE CHAMBER

CRACKS

RUSTING OR CORROSION OF STEEL _

B. MECHANICAL AND ELECTRICAL:

AIR VENTS

FLOAT WELLS

CRANE HOIST

ELEVATOR

HYDRAULIC SYSTEM

First gate reported inoperable, down-

SERVICE GATES stream gate reported to be operable.

EMERGENCY GATES

LIGHTNING PROTECTION SYSTEM

EMERGENCY POWER SYSTEM

WIRING AND LIGHTING SYSTEM

IN GATE CHAMBER

A-4
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PERIODIC IN'SFECT0N CHECK LIST

PROJECT: BRISTOL RESERVOIR NO. 2 DAM DATE: 28 April 1981 -

PROJECT FEATURE, OUTLET WORKS - TRANSITION AND CONDUIT NAME: RH

DISCIPLINE: CIVIL ENGINEERS NAME, RGL, DLS

AREA EVALUATED CONDITIONS

OUTLET WORKS - TRANSITION AND CONDUIT Conduit consists of 12-inch cast iron

pipe through embankment
GENERAL CONDITION OF CONCRETE

RUST OR STAINING ON CONCRETE

SPALLING

EROSION OR CAVITATION

CRACKING

ALIGNMENT OF MONOLITHS

ALIGNMENT OF JOINTS

NUMBERING OF MONOLITHS
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r-LOJICC i'S1-EClOi CHECK LIST

PROJECT: BRISTOL RESERVOIR NO. 2 DAM DATE: 28 April 1981

OUTLET WORKS: OUTLET STRUCTURE
PROJECT FEATURE: OUTLET CHANNEL NAME: RH

DISCIPLINE: CIVIL ENGINEERS NAME: DLS, RGL

AREA EVALUATED CONDITIONS 0

OUTLET WORKS - OUTLET STRUCTURE

AND OUTLET CHANNEL

GENERAL CONDITION OF CONCRETE Stone masonry end wall

RUST OR STAINING N/A 0

SPALLING N/A

EROSION OR CAVITATION None observed

VISIBLE REINFORCING N/A I

ANY SEEPAGE OR EFFLORESCENCE None observed

CONDITION AT JOINTS N/A

DRAIN HOLES Open joints in stone masonry 0

CHANNEL Natural stream

Some small trees overhanging channel;

LOOSE ROCK OR TREES No obstruction to flow

OVERHANGING CHANNEL _

CONDITION OF DISCHARGE CHANNEL Good
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PERIODIC INSPECTION CHECK LIST

PROJECT: BRISTOL RESERVOIR NO. 2 DAM DATE: 28 April 1981-0

OUTLET WORKS: SPILLWAY WEIR, APPROACH
PROJECT FEATURE: & DISCHARGE CHANNEL NAME: R

DISCIPLINE: CIVIL ENGINEERS NAME: DLS, RGL

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

A. APPROACH CHANNEL:_________________

GENERAL CONDITION Good

LOOSE ROCK OVERHANGING CHANNEL None

TREES OVERHANGING CHANNEL None

Concrete apron
FLOOR OF APPROACH CHANNEL upstream of flashboards

B. WEIR AND TRAINING WALLS:_________________

Good; cracking of gunite
GENERAL CONDITION OF CONCRETE on downstream channel walls

RUST OR STAIN'ING None observed

SPALLING None observed

ANY VISIBLE REINFORCING None observed
Efflorescence present on downstream

ANY SEEPAGE OR EFFLORESCENCE channel walls.

DRAIN HOLES None observed

C. DISCHARGE CHANNEL:
Channel between spillway and service

GENERAL CONDITION bridge is narrow concrete lined

LOOSE ROCK OVERHANGING CHANNEL None observed

TREES OVERHANGING CHANNEL None until after service bridge

FLOOR OF CHANNEL Floor of concrete channel deteriorated

Downstream of service bridge channel

OTHER OBSTRUCTIONS is overgrown with brush
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PERIODIC INSPECTION CHECK LIST

PROJECT: BRISTOL RESERVOIR NO. 2 DAM DATE: 28 April 1981

PROJECT FEATURE: OUTLET WORKS - SERVICE BRIDGE NAME: RH

DISCIPLINEs CIVIL ENGINEERS NAME: DLS, RGL
'4

AREA EVALUATED CONDITIONS

OUTLET WORKS - SERVICE BRIDGE

A. SUPER STRUCTURE: _

Concrete deck bears on walls of

BEARINGS spillway channel 0

ANCHOR BOLTS N/A

BRIDGE SEAT N/A

LONGITUDINAL MEMBERS Concrete deck 0

UNDER SIDE OF DECK Good

SECONDARY BRACING N/A

DECK Good 0

DRAINAGE SYSTEM N/A

RAILINGS N/A

EXPANSION JOINTS N/A

PAINT N/A

B. ABUTMENT AND PIERS:

Concrete deck bears on walls of spillway

GENERAL CONDITION OF CONCRETE channel, gunite cracked. . •

ALIGNMENT OF ABUTMENT Good

APPROACH TO BRIDGE Good

CONDITION OF SEAT AND BACKWALL N/A
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LIST OF REFERENCES

The following reference is located at the Bristol Water De-

partment, 119 Riverside Street, Bristol, Connecticut 06010.

Map of Reservoir No. 2, Bristol Water Co., Scale 50 ft.

to an inch, October 1890, R.D. Barnes, C.E.
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PHOTO NO. I

DAM AND SPIL.LWAY FROM LEFT ABUTMENT.

NOTE LEDGE OUTCROP BEYOND SPILLWAY.

ILI

PHOTO NO. 2

DOWNSTREAM SLOPE OF DAM.

p BRISTOL RES. NO. 2 DAM

U.S.ARMY ENGINEER DIV NEW ENGLANDTRTOPLNRIE
CORPS Of ENGINEERS INATIONAL PROGRAM OF TR TO PLN RIE

wALTNAM, MASSACHUSETTS INPCINO HARWINTON. CONNECTICUT

ROALD HAESTAOIINC. NON-FED DAM 2 00PRI658

CONSULTINg ENGINEERSEDDAS2API'8
WATERISURY, CON 1ECTICUT
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U PHOTO NO. 3

UPSTREAM SLOPE OF
DAM. RIPRAP IN

FOREGROUND IS ON
- - - TOP OF LEDGE

OUTCROP.

PHOTO NO. 4

DOWNSTREAM SLOPE OF DAM.
* NOTE REMAINS OF FORMER

ANIMAL BURROW.

U.SARMY ENGINEER DIV NEW ENGLAND BRISTOL RES. No. 2 DAM

orTHM EmelfteIUEts NATIONAL PIROGRAM OF TR. TO POLAND RIVER
WATHMMASAHUEMINSPECTION OF HARWINTON, CONNECTICUT

ROALD HAE8TAD INC. CT_____00365_____
CoNsualmW iN'sIN&Ems NON-FED. DAMS C 06

-WATKNOUNY, CONNECTICUT 28 APRIL '81
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PHOTO NO. 5

CREST AND DOWNSTREAM SLOPE FROM RIGHT

END OF DAM. NOTE TREES DOWNSTREAM OF DAM.

mS

PHOTO NO. 6

WET AREA AT DOWNSTREAM TOE OF DAM.

U.SARMY ENGINEER DIV NEW ENGLAND BRISTOL RES. NO. 2 DAM

coRPS OF ENGINEERS NATIONAL PROGRAM OF TR. TO POLAND RIVER
WALTHAM, MASSCHUSETTS INSPECTION OF HARWINTON, CONNECTICUT

ROALD HAESTAD, INC. NON-FED. DAMS CT 00365
CONSULTING ENGINEERS 28 APRIL '81

WATERBURY, CONNECTICUT
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PHOTO NO. 7

DRAIN AT DOWNSTREAM TOE. AREA TO

THE RIGHT IS WET.

PHOTO NO. 8

STONE MASONRY WALL AT OUTLET END OF LOW LEVEL OUTLET

OR BLOWOFF. NOTE OPERATOR FOR GATE VALVE AND 2-3 GPM

DISCHARGE FROM DOWNSTREAM DRAIN AT RIGHT.

U.S.RMYENGNEE DIVNEWENGANDBRISTOL RES. NO. 2 DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF TR. TO POLAND RIVER
WALTHAM, MASSACHUSETTS INSPECTION OF HARWINTON, CONNECTICUT

ROALD NAESTAD, INC. NO-FD DAS083PRL58
CONSULTING ENGINEERS NNFD AS2 PI 8

WATERBURY, CONNECTICUT__________ 
__________
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.AN

PHOTO NO. 9

SPILLWAY FROM DOWNSTREAM. NOTE FLASHBOARDS.

IpI

"now

PHOTO NO. 10

SPILLWAY DISCHARGE CHANNEL. NOTE DOWNSTREAM BRIDGE,

EFFLORESCENCE AND CRACKING OF GUNITE ON WALLS,

AND DETERIORATION OF FLOOR.

U.S.ARMY ENGINEER DIV NEW ENGLAND BRISTOL RES. No. 2 DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF TR. TO POLAND RIVER
WALTHAM, MASSACHUSETTS INSPECTION OF HARWINTON, CONNECTICUT

ROALD HAESTAD, INC. DAMS CT 00365
CONSULTING ENGINEERS NON-FED. 28 APR I L '8 1

WATERBURY, CONNECTICUT
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PHOTO NO. 11

SPILLWAY DISCHARGE CHANNEL

DOWNSTREAM OF SERVICE BRIDGE.

PHOTO NO. 12

DISCHARGE CHANNEL FOR LOW LEVEL OUTLET OR BLOWOFF.

NOTE THE TWO EXTENSION BOXES FOR GATES.

THE ONE AT EXTREME RIGHT IS REPORTED TO BE INOPERABLE.

U.S.ARMY ENGINEER DIV NEW ENGLAND BRISTOL RES. NO. 2 DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF TR. TO POLAND RIVER
WALTHAM, MASSACHUSETTS INSPECTION OF HARWINTON, CONNECTICUT

ROALD HAESTAD,INC. NON-FED. DAMS CT 00365
CONSULTING ENGINEERS 28NAPRIL '81
WATERSURY, CONNECTICUT 28 APRIL '81
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BY....'...DATE..*A. ROALD HAESTAD, INC. SHEET NO..-. OF .67'
CONSULTING ENGINEERS

CKD BY DATE . 37 Brookside Road - Waterbury, Conn. 06708 JOB NO ...... . .......
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8 Y. DAT E. ROALD HAESTAD, INC. SHEET NO .. OF..-......F--
CONSULTING ENGINEERS

CKD BY .... LDATE .. /  37 Brookside Road - Waterbury. Conn. 06708 JOB NO .....
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BY 5,4L :ATE ROALD HAESTAD,INC. SHEET NO 7 OFJ.

CKD BY -) DATE 26le'/ CONSULTING ENGINEERS JOB NO. 049 044

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

SECTION NUMBER IA

MAIN CHANNEL

" H W A R S V Q
(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

' 1.0 19 15 0.81 0.0369 6.22 96
2.0 24 37 1.50 0.0369 9.35 342
3.0 30 63 2.11 0.0369 11.73 734
4.0 35 94 2.67 0.0369 13.73 1284
5.0 40 129 3.20 0.0369 15.51 2007
6.0 45 170 3.75 0.0369 17.22 2931
7.0 47 214 4.51 0.0369 19.47 4169
8.0 50 260 5.24 0.0369 21.53 5593
9.0 52 307 5.95 0.0369 23.43 7201

10.0 55 357 6.49 0.0369 24.83 8870
11.0 59 411 6.97 0.0369 26.04 10694
12.0 63 468 7.45 0.0369 27.21 12738
13.0 67 529 7.93 0.0369 28.37 15012

MANNING COEFFICIENT=N=0.0400

D-

p _

1" L

D-8



BY 5A Z DATE / ROALD HAESTAD, INC. SHEET NO c OF; I

CKE' BY_ _IATE /Z 4/ CONSULTING ENGINEERS JOB NO. 049 04--

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM------------------------------------------------------------------------

U SECTION NUMBER 1B

LEFT OVERBANK

H w A R S V -

(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

6.0 2 0.05 0.0369 0.39

7.0 21 11 0.55 0.0369 1,91 22

8.0 40 42 1.05 0.0369 2.95 123

9.0 59 91 1.55 0.0369 3.82 347

10.0 78 159 2.05 0.0369 4.60 731

11.0 96 246 2.55 0.0369 5.32 1308

12.0 115 351 3.05 0.0369 6.00 2108

13.0 124 472 3.79 0.0369 6.94 3279

MANNING COEFFICIENT=N=0.1000

I
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BY D DATE ROALD HAESTAD, INC. SHEET NO 7 OFJ:

CKED BY D IATE 57 CONSULTING ENGINEERS JOB NO. 049 044

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

* SECTION NUMBER 1

TOTAL SECTION

A R E A (SQ.FT.) D I S C H A R G E (CFS)

H A B TOTAL A B TOTAL

1.0 15 0 15 96 0 96
2.0 37 0 37 342 0 342
3.0 63 0 63 73 0 734
4.0 94 0 9 128 0 1284
5.0 129 0 129 2007 0 2007
6.0 170 0 170 2931 0 2931
7.0 214 11 226 4169 22 4191
8.0 260 42 301 5593 123 5716
9.0 307 91 398 7201 347 7547

10.0 357 159 516 8870 731 9600
11.0 411 246 656 10694 1308 12001 t

12.0 468 351 820 12738 2108 14846
13.0 529 472 1001 15012 3279 18290

STORAGE AT TIME OF FAILURE=S= 400 AC. FT.
i LENGTH OF REACH=L= 4000 FT -I

INFLOW INTO REACH=QP1= 16000 CFS
DEPTH OF FLOW=H1= 12.3 FT.

CROSS SECTIONAL AREA=A1= 880 SQ.FT.
STORAGE IN REACH=V1= 80.8 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 12766 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 11.3 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 700 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 64.3 AC. FT.

REACH OUTFLOW=:QP2= 13097 CFS
DEPTH OF FLOW=H2= 11.4 FT. .

D-1O



, BY.5.4'1M ... DATE. .. L. ROALD HAESTAD, INC. SHEET NO.../.; .... OF .
,BsCONSULTING ENGINEERS
CKD 3 ABrookside Road- Waterbury, Conn. 06708 JOB ..............
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BY DA 4 AE ROALE[ HAESTAD,INC. SHEET NO, i OF
- - -.. ..... i -

CKEI BY "L- DATE "7/o- CONSULTING ENGINEERS J(W NO. 049 044

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF [iAM

' .- 4

~0 SECTION NUMBER 2A

MAIN CHANNEL

H U A R S V

(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

1.0 18 9 0.50 0.0180 1,25 11

2.0 35 35 0.99 0.0180 1.98 69

3.0 53 79 1.49 0.0180 2.60 205

4.0 71 140 1.98 0.0180 3.15 441

- 5.0 88 219 2.48 0.0180 3.65 799

6.0 106 315 2.98 0.0180 4.13 1299

7.0 123 429 3.47 0.0180 4.57 1960

8.0 141 560 3.97 0.0180 5.00 2799

9.0 159 709 4.46 0.0180 5.41 3831

10.0 176 875 4.96 0.0180 5.80 5074

11.0 186 1055 5.66 0.0180 6.33 6679 -

12.0 196 1245 6.34 0.0180 6.83 8499

13.0 207 1445 7.00 0.0180 7.29 10538

14.0 217 1655 7.64 0.0180 7.73 12801

15.0 227 1875 8.27 0.0180 8.16 15291

i MANNING COEFFICIENT=N=0.1000

D-12
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BY D EATE ROALD HAESTADINC. SHEET NO / OFJ:
- - --.- -. .-- - -

-- -- -- - -

CKD BY -LS DATE 5/Z// CONSULTING ENGINEERS JOB NO. 0_9 044.e

* SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM
.1

SECTION NUMBER 2B

RIGHT OVERBANK

* H w A R S V Q
(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

9.0 41 33 0.82 0.0180 2.18 73
10.0 53 80 1.51 0.0180 3.29 264
11.0 65 139 2.14 0.0180 1.13 577
12.0 77 211 2.72 0.0180 4.86 1023

- 13.0 90 294 3.28 0.0180 5.50 1618 -

14.0 102 389 3.83 0.0180 6.10 2375
15.0 114 497 4.36 0.0180 6.65 3308

MANNING COEFFICIENT=N=0.0800

* L |
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BY DATE_ ROALD HAESTAD,INC. SHEET NO 0 OF --- - -- - --- --]

CKD BY .. $ DATE 7/ CONSULTING ENGINEERS JOB NO. 049 044

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

SECTION NUMBER 2

TOTAL SECTION

A R E A (SQ.FT.) D I S C H A R G E (CFS)

H A B TOTAL A B TOTAL

1.0 9 0 9 11 0 11
2.0 35 0 35 69 0 69
3.0 79 0 79 205 0 205

4.0 110 0 140 441 0 441
5.0 219 0 219 799 0 799
6.0 315 0 315 1299 0 1299
7.0 429 0 429 1960 0 1960
8.0 560 0 560 2799 0 2799
9.0 709 33 742 3831 73 3904

10.0 875 80 955 5074 264 5338

11.0 1055 139 1194 6679 577 7256
12.0 1245 211 1456 8499 1023 9523
13.0 1445 294 1739 10538 1618 12156
14.0 1655 389 2044 12801 2375 15176
15.0 1875 497 2372 15291 3308 18599

STORAGE AT TIME OF FAILURE=S= 400 AC. FT.
LENGTH OF REACH=L= 2000 FT

INFLOW INTO REACH=QPI= 13097 CFS
DEPTH OF FLOW=H1= 13.3 FT.

CROSS SECTIONAL AREA=A1= 1834 SQ.FT.
STORAGE IN REACH=V1= 84.2 AC. FT. t

TRIAL REACH OUTFLOW=QP(TRIAL)= 10340 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 12.3 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 1544 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 70.9 AC. FT.

REACH OUTFLOW=QP2= 10558 CFS
DEPTH OF FLOW=H2= 12.4 FT.

D-14



BY.. M ..... DATE.5...v..'-". ROALD HAESTAD, INC. SHEET NO..!. .... OF.,Z- .......
CONSULTING ENGINEERS

CKD BY .254. DATE 37 Brookside Road - Waterbury, Conn. 06708 JOB NO .. 2Z.a. ..............

SUBJECT.RfLL.456 M.A02...a~p.. a

10"041"7.
*- V, . . .. - .jn-l 7-
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BY 5,/J DATE ROALD HAESTAD,INC. SHEET NO_..5OF.

CKD BY S DATE CONSULTING ENGINEERS JOB NO. 049 044--

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

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

p SECTION NUMBER 3

TOTAL SECTION

H U A R S V

(FT) (FT) (FT) (FT/FT) (FT/SEC) (CFS)

1.0 92 46 0.50 0.0024 0.46 21

2.0 183 183 1.00 0.0024 0.73 133

3.0 275 412 1.50 0.0024 0.95 393

4.0 343 721 2.11 0.0024 1.20 862

5.0 410 1098 2.68 0.0024 1.40 1540 -

6.0 478 1541 3.23 0.0024 1.59 2450

7.0 545 2052 3.76 0.0024 1.76 3616

8.0 613 2631 4.29 0.0024 1.92 5060

9.0 680 3277 4.82 0,0024 2.08 6806

10.0 748 3991 5.34 0.0024 2.22 8873

11.0 815 4772 5.85 0.0024 2.36 11284

12.0 883 5621 6.37 0.0024 2.50 14057

13.0 951 6537 6.88 0,0024 2.63 17212

14.0 1033 7529 7.29 0.0024 2.74 20602

1510 1116 8602 7.71 0.0024 2.84 24443

16.0 1198 9759 8.14 0.0024 2.95 28759

- 17.0 1281 10998 8.59 0.0024 3.05 33572

18.0 1363 12319 9.04 0.0024 3.16 38906

19.0 1446 13723 9.49 0.0024 3.26 44783

20.0 1528 15209 9.95 0.0024 3.37 51223

MANNING COEFFICIENT=N=0.1000
1 STORAGE AT TIME OF FAILURE=S= 400 AC. FT.

LENGTH OF REACH=L= 1600 FT

INFLOW INTO REACH=QP1= 10558 CFS
DEPTH OF FLOW=H1= 10.7 FT.

CROSS SECTIONAL AREA=A1= 4537 SQ.FT.

STORAGE IN REACH=V1= 166.7 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 6159 CFS

TRIAL DEPTH OF FLOW=H(TRIAL)= 8.6 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 3038 SQ.FT.

TRIAL STORAGE IN REACH=V(TRIAL)= 111.6 AC. FT.

REACH OUTFLOW=QP2= 6886 CFS
DEPTH OF FLOW=H2= 9.0 FT.

D-16



8 By 16.14. M ... DTET. ROALD HAESTAD, INC. SHEET NO..~./q...OF.2
CONSULTING ENGINEERS

CKD BY ~'1DATE 37 Brokid Road - Waterbury, Conn. 06708 JOB N.......
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BY .. qrn DATE ROALD HAESTAD,INC. SHEET NO /7 OF

CKD BY P4 s DATE S/t - / CONSULTING ENGINEERS JOB NO. 049 044

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

SECTION NUMBER 4

TOTAL SECTION

H W A R S V Q
(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

1.0 40 20 0.50 0.0024 0.46 9
2.0 80 80 1.00 0.0024 0.73 58
3.0 119 179 1.50 0.0024 0.95 171
4.0 159 318 2.00 0,0024 1.15 367
5.0 199 497 2.50 0.0024 1.34 666

6.0 239 716 3.00 0.0024 1.51 1083
7.0 279 974 3.50 0.0024 1.68 1634
8.0 319 1272 3.99 0.0024 1.83 2332
9.0 405 1632 4.03 0.0024 1.84 3010
10.0 440 2053 4.67 0.0024 2.03 4176
11.0 475 2510 5.29 0.0024 2.21 5545
12.0 510 3002 5.88 0.0024 2.37 7124
13.0 545 3529 6.47 0.0024 2.53 8922
14.0 581 4091 7.05 0.0024 2.68 10948
15.0 616 4689 7.61 0.0024 2.82 13211
16.0 651 5321 8.17 0.0024 2.95 15720
17.0 686 5989 8.73 0.0024 3.09 18482
18.0 721 6692 9.28 0.0024 3.21 21507 =

MANNING COEFFICIENT=N=0.1000
STORAGE AT TIME OF FAILURE=S= 400 AC. FT.

LENGTH OF REACH=L= 2400 FT

INFLOW INTO REACH=QPI= 6886 CFS
DEPTH OF FLOW=H1= 11.8 FT.

CROSS SECTIONAL AREA=A1= 2928 SQ.FT.
STORAGE IN REACH=V1= 161.3 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 4109 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 9.9 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 2029 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 111.8 AC. FT.

REACH OUTFLOW=QP2= 4535 CFS

DEPTH OF FLOW=H2= 10.3 FT.

D-18
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BY S4Z< 1 DATE ROALD HAESTAD, INC. SHEET NO ,7 OF._

CKD BY "2v-.S DATES/ CONSULTING ENGINEERS JOB NO. 049 044,

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM
-------------------------------------------------------------------------

S .SECTION NUMBER 5

TOTAL SECTION

H W A R S V .

(FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

1.0 30 15 0.50 0.0100 0.93 14

2.0 60 60 1.00 0.0100 1.48 89

3.0 90 135 1.50 0.0100 1.94 262

4.0 120 240 1.99 0.0100 2.35 565

5.0 150 375 2.49 0.0100 2.73 1024+

6.0 181 540 2.99 0.0100 3.08 1666

7.0 211 735 3.49 0.0100 3.,2 2513

8.0 241 960 3.99 0.0100 3.74 3588

9.0 271 1215 4.49 0.0100 4.04 4912

10.0 301 1500 4.99 0.0100 4.34 6505

F 11.0 346 1823 5.27 0.0100 4.50 8199

12.0 391 2190 5.60 0.0100 4.69 10263

13.0 436 2603 5.97 0.0100 4.89 12723

14.0 481 3060 6.36 0.0100 5.10 15608

15.0 526 3563 6.77 0.0100 5.32 189441+

16.0 571 4110 7.19 0.0100 5.54 22759

U MANNING COEFFICIENT=N=0.1000
STORAGE AT TIME OF FAILURE=S= 400 AC. FT.

LENGTH OF REACH=L= 2000 FT

INFLOW INTO REACH=QP1= 4535 CFS
DEPTH OF FLOW=H1= 8.7 FT.

CROSS SECTIONAL AREA=A1= 1142 SQ.FT.
STORAGE IN REACH=V1= 52.5 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 3940 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 8.3 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 1028 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 47.2 AC. FT.

REACH OUTFL.OW=QP2= 3970 CFS
DEPTH OF FLOW=H2= 8,3 FT.

D2
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BY... DATE..-.-.-.--- ROALD HAESTAD, INC. SHEET N . OF..-
CONSULTING ENGINEERS

CKD BY~4 DATE37 Brookside Road - Waterbury, Conn. 06708 JBNCKID BY. .. DATE ..... ,o,... w,+,, o. +0 JOB NO..J.f. ..:t- ............. ,
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BY, , IiATE ROALD HAESTAD, INC. SHEET NO Z/ OF .

CKD BY DATE_ /?/ CONSULTING ENGINEERS JOB NO. 049 044

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

ESECTION NUMBER 6

TOTAL SECTION

H W A R S V Q
(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

1.0 28 14 0.50 0.0087 1.24 17
2.0 55 55 1.00 0.0087 1.98 109
3.0 83 124 1.50 0.0087 2.59 320

4.0 110 220 1.99 0.0087 3.14 690
- 5.0 138 344 2.49 0.0087 3.64 1251

6.0 165 495 2.99 0.0087 4.11 2035
7.0 193 674 3.49 0.0087 4.56 3069
8.0 221 880 3.99 0.0087 4.98 4382
9.0 248 1114 4.49 0.0087 5.39 6000
10.0 276 1375 4.99 0.0087 5.78 7946
11.0 289 1656 5.74 0.0087 6.35 10514

- 12.0 301 1950 6.47 0.0087. 6.88 13410
13.0 314 2256 7.19 0.0087 7.37 16635
14.0 327 2575 7.88 0.0087 7.84 20191
15.0 339 2906 8.56 0.0087 8.29 24081

MANNING COEFFICIENT=N=0.0700
STORAGE AT TIME OF FAILURE=S= 400 AC. FT.

LENGTH OF REACH=L= 3000 FT

INFLOW INTO REACH=QP1= 3970 CFS
DEPTH OF FLOW=HI= 7.7 FT.

L CROSS SECTIONAL AREA=A1= 815 SQ.FT.
STORAGE IN REACH=V1= 56.1 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 3413 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 7.3 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 728 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 50.1 AC, FT.

REACH OUTFLOW=QP2= 3443 CFS
DEPTH OF FLOW=H2= 7.3 FT.

D2
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By.........DATE - / ROALD HAESTAD, INC. SHEET NO..2 .... OF.,..

CONSULTING ENGINEERS

CKD BY .S. .0 DATE /' 37 Bookside Road - Waterbury, Conn. 06708 JOB N .........
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BY Z- DATE ROALB HAESTAD, INC. SHEET NO Z OF -

CKI BY A'E_ 4,,-E/ CONSULTING ENGINEERS JOB NO. 049 044

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

SECTION NUMBER 7A

MAIN CHANNEL

H U A R S V Q
(FT) (FT) (SQ-FT) (FT) "(FT/FT) (FT/SEC) (CFS)

1.0 18 9 0.50 0.0059 1.43 \ 13

2.0 35 35 0.99 0.0059 2.27 80
* 3.0 53 79 1.49 0.0059 2.98 235

4.0 70 140 1.99 0.0059 3.61 505

- 5.0 88 219 2,48 0.0059 4.19 916
6.0 106 315 2.98 0.0059 4.73 1489
7.0 123 429 3.48 0.0059 5.24 2246

8.0 141 560 3.97 0.0059 5.73 3207

9.0 159 709 4.47 0.0059 6.19 4391

10.0 176 875 4.97 0.0059 6.65 5815
11.0 179 1051 5.88 0.0059 7.43 7816
12.0 182 1230 6.78 0.0059 8.17 10054
13.0 184 1411 7.66 0.0059 8.87 12519
14.0 187 1595 8.53 0.0059 9.53 15204
15.0 190 1781 9.39 0.0059 10.16 18103
16.0 192 1970 10.24 0.0059 10.77 21212

- 17.0 195 2161 11.08 0.0059 11.35 24526
18.0 198 2355 11.91 0.0059 11.91 28041
19.0 200 2551 12.73 0.0059 12.45 31755
20.0 203 2750 13.54 0.0059 12.97 35666

MANNING COEFFICIENT=N=0.0500

i i
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BY ,SAT DBATE.-/Z$7'./ ROALi HAESTAi,INC. SHEET NOC,,.' OF ,

CKD BY _Ds DATEZ 4/__._ CONSULTING ENGINEERS JOB NO. 049 044

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

O SECTION NUMBER 7B

RIGHT OVERBANK

H W A R S V Q
(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

11.0 52 49 0.93 0.0059 2.17 105
12.0 55 102 1.85 0.0059 3.44 351
13.0 58 158 2.73 0.0059 4.46 705
14.0 61 217 3.58 0,0059 5.34 1157
15.0 63 278 4.39 0.0059 6.12 1700
16.0 66 341 5.17 0.0059 6.83 2331
17.0 69 408 5.93 0.0059 7.48 3049
18.0 71 '76 6.67 0.0059 8.09 3851
19.0 74 548 7.38 0.0059 8.65 4739
20.0 77 621 8.08 0.0059 9.19 5711

MANNING COEFFICIENT=N=0.0500
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BY s,4t DAIE ROALD HAESTAD,INC. SHEET NO j- OF

CKD BY DATE CONSULTING ENGINEERS JOB NO. 049 044

- SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

I SECTION NUMBER 7

TOTAL SECTION

SA REA (SQ.FT.) D I S C H A R G E (CFS)

H A B TOTAL A B TOTAL

1.0 9 0 9 13 0 13
* 2.0 35 0 35 80 0 80

3.0 79 0 79 235 0 235
- .0 140 0 140 505 0 505

5.0 219 0 219 916 0 916
6.0 315 0 315 1489 0 1489
7.0 429 0 429 2246 0 2246
8.0 560 0 560 3207 0 3207
9.0 709 0 709' 4391 0 4391
10.0 875 0 875 5815 0 5815
11.0 1051 49 1100 7816 105 7921 L

12.0 1230 102 1332 10054 351 10405
i 13.0 1411 158 1569 12519 705 13224

14.0 1595 217 1812 15204 1157 16361
15.0 1781 278 2059 18103 1700 19803
16.0 1970 341 2311 21212 2331 23543
17.0 2161 408 2569 24526 3049 27574
18.0 2355 476 2831 28041 3851 31893
19.0 2551 548 3099 31755 4739 36494
20.0 2750 621 3371 35666 5711 41377

STORAGE AT TIME OF FAILURE=S= 400 AC. FT.
LENGTH OF REACH=L= 1300 FT

INFLOW INTO REACH=QP1= 3443 CFS
DEPTH OF FLOW=H1= 8.2 FT.

CROSS SECTIONAL AREA=A1= 590 SQ.FT.
STORAGE IN REACH=V1= 17.6 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 3291 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 8.1 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 571 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 17.0 AC. FT.

REACH OUTFLOW=QP2= 3294 CFS

DEPTH OF FLOW=H2= 8.1 FT.

hD-2

D- 26



BY.FM. ..... DATE.T- 2-.. ROALD HAESTAD, INC. SHEET .
CONSULTING ENGINEERS

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

SUBJECT. L . V . .2... .Q.............................................
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, BY e.4, EATE 2z . j/ ROALD HAESTAD,INC. SHEET NO27 OF-

CKD BY -DL: DATE__ EZ// CONSULTING ENGINEERS JOB NO. 049 044

• SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

SECTION NUMBER 8

TOTAL SECTION

H W A R S V Q
(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

1.0 613 552 0.90 0.0044 1.53 845
2.0 682 1199 1.76 0.0044 2.39 2871

- 3.0 750 1915 2.55 0.00 3.07 5877
4.0 769 267 3.48 0.004 3.77 10088

5.0 787 3452 4.39 0.00+1 4.40 15193 -

MANNING COEFFICIENT=N=0.0600
STORAGE AT TIME OF FAILURE=S= 400 AC. FT.

LENGTH OF REACH=L= 3000 FT

INFLOW INTO REACH=QPI= 3294 CFS
- DEPTH OF FLOW=H1= 2.1 FT.

CROSS SECTIONAL AREA=A1= 1300 SQ.FT.
STORAGE IN REACH=V1= 89.5 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 2557 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 1.8 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 1099 SQ.FT. P -
TRIAL STORAGE IN REACH=V(TRIAL)= 75.7 AC. FT.

REACH OUTFLOU=QP2= 261 CFS
DEPTH OF FLOW=H2= 1.9 FT.

D-28
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F BY. AM... DATE...... ROALD HAESTAD, INC. SHEET NO..,. OF.....
/. CONSULTING ENGINEERS

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

SUB 5 .s JEC r..a.. 1... Q ............................ ......................
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BY DZ DATE ROALD HAESTAD,INC. SHEET NO Zc- OF- ;

CKD BY 1-L DATE E/I/8 CONSULTING ENGINEERS JOB NO. 049 044-

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

W SECTION NUMBER 9A P

MAIN CHANNEL

- H U A R S V

(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

- 1.0 158 146 0.93 0.0050 1.25 182

2.0 166 307 1.85 0.0050 1.98 609

3.0 174 476 2.74 0.0050 2.57 1226

4.0 182 653 3.59 0.0050 3.08 2013

5.0 190 838 4.41 0.0050 3.53 2962

6.0 198 1031 5.21 0,0050 3.95 '066

7.0 202 1229 6.09 0.0050 4.38 5384

8.0 209 1433 6.85 0.0050 4.74 6784

9.0 217 1644 7.58 0.0050 5,07 8333

10.0 224 1863 8.30 0.0050 5.39 10030

MANNING COEFFICIENT=N=O.0800
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r BY _s1 DATE 6 ROALD HAESTA',INC. SHEET NOt3: OF E.

CKD BY L DATE CONSULTING ENGINEERS JOB NO. 049 044

S: SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM

P. SECTION NUMBER 9B

RIGHT OVERBANK

- H U A R S V
(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

7.0 54 49 0.91 0.0050 1.23 61
8.0 59 106 1.80 0.0050 1,9+ 205

. 9.0 64 167 2.62 0.0050 2.50 417
10.0 68 232 3.40 0.0050 2.97 690

MANNING COEFFICIENT=N=0.0800

-D-31



* r BY -5-- DATE . ROALD HAESTAD, INC. SHEET NOF/ OF.

CKD BY DATE- // CONSULTING ENGINEERS JOB NO. 049 044.

SUBJECT BRISTOL RESERVOIR NO, 2-FLOOD ROUTING AT TOP OF DAM

! ! SECTION NUMBER 9

TOTAL SECTION

A R E A (SQ.FT.) D I S C H A R G E (CFS)

H A B TOTAL A B TOTAL

1.0 146 0 146 182 0 182
2.0 307 0 307 609 0 609
3.0 476 0 476 1226 0 1226
4,0 653 0 653 2013 0 2013
5.0 838 0 838 2962 0 2962
6.0 1031 0 1031 4066 0 4066
7.0 1229 49 1278 5384 61 5445
8.0 1433 106 1538 6784 205 6990
9.0 1644 167 1811 8333 417 8749

10.0 1863 232 2095 10030 690 10720

STORAGE AT TIME OF FAILURE=S= 400 AC. FT.
LENGTH OF REACH=L= 2000 FTp INFLOW INTO REACH=QPI= 2614 CFS
DEPTH OF FLOW=H1= 4.6 FT.

CROSS SECTIONAL AREA=A1= 770 SQ.FT.
STORAGE IN REACH=V1= 35.4 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 2383 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 4.4 FT.

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 725 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 33.3 AC. FT.

REACH OUTFLOW=QP2= 2389 CFS
DEPTH OF FLOU=H2= 4.4 FT.

D
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BY.&.%jM ...... DATE.$"A.Q-. .. ROALD HAESTAD, INC. SHEET NO..*-;.... OF. .-
CONSULTING ENGINEERS

CKD BY :a DATE A .. ... 37 Brookside Road - Waterbury, Conn. 06708 JOB NO ...... ........
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BY D DATE 5- 7 / ROALD HAESTADINC. SHEET NO 33 OF

CKD BY ) DATE CONSULTING ENGINEERS JOB NO. 049 041 -

SUBJECT BRISTOL RESERVOIR NO. 2-FLOOD ROUTING AT TOP OF DAM -

A SECTION NUMBER 10 S

TOTAL SECTION

H W A R S V
(FT) (FT) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS) -

- 1.0 20 10 0.50 0.0160 2.95 30
2.0 '0 '0 1.00 0.0160 4.68 187

* 3.0 60 90 1.49 0.0160 6.14 552
4.0 80 160 1.99 0.0160 7.43 1190

- 5.0 100 250 2.49 0.0160 8.63 2157 .
6.0 121 360 2.99 0.0160 9.74 3507
7.0 141 490 3.48 0.0160 10.80 5290

8.0 161 640 3.98 0.0160 11.80 7553
9.0 181 810 4.48 0.0160 12.77 10340

- 10.0 201 1000 '.98 0.0160 13.69 13695

MANNING COEFFICIENT=N=.0400 S
STORAGE AT TIME OF FAILURE=S= '00 AC. FT.

LENGTH OF REACH=L= 1250 FT

INFLOW INTO REACH=QPI= 2389 CFS
DEPTH OF FLOW=H1= 5.2 FT.

CROSS SECTIONAL AREA=A1= 269 SQ.FT. 
STORAGE IN REACH=V1= 7.7 AC. FT.

TRIAL REACH OUTFLOW=QP(TRIAL)= 2343 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 5.1 FT.

* TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 265 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 7.6 AC. FT.

REACH OUTFLOW=QP2= 2344 CFS
DEPTH OF FLOW=H2= 5.1 FT.
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BY11~1 Y ROALD HAESTAD, INC. SHEETN.?.1O

a. CONSULTING ENGINEERS

CKD BY'5-.- DATE 37 Brosd Road - Waterbury, Conn. 06708 JOB NO.19... ......

SUBJECT U.7J..NN.. ...................)1.....................
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. By.....4...DATE.;;Z/. ROALD HAESTAD, INC. SHEET NO..)Z.s....DF.,.
CONSULTING ENGINEERS

CKD BY.R..?DATE./ 37 Brooksid Road - Waterbury, Conn. 06708 JOB NO ....... .. .

SUBJECT .. . -............................. .
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..... DATE..-... ROALD HAESTAD, INC. SHEET NO.. OF....
/ B CONSULTING ENGINEERS

CD Y.AE 1& 37 Brookside Road - Waterbury, Conn. 06708 JOB NO ....-.

SU..B,. P T ...,,. W ! .../ ' , -....U K .E ............................................
SUBJECT ~/ g~~

Ik. ,SURFW ,1R Ti L.81 SD. A /19 /7. 5' AoFF-S

(Fl. 877) FRS'7 q/& /,- .Al o.I?
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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