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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

•0 424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154

REPLY TO
0 ATTENTION OF

NEDED MAY J 0 M0

Honorable Ella T. Grasso ( 'I EL'_
* Governor of the State of Connecticut-.

State Capitol JUL 2 1984
" Hartford, Connecticut 06115A

'A
Dear Governor Grasso:

Inclosed is a copy of the Hartford Reservoir No. 3 Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. 1 have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This

follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-

mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
Metropolitan District, Hartford, Connecticut 06101.

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

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

program.. ,

"  Sincerely, Q ;

Incl lx,,

As stated Colonel, Corps of Engineers ,

Division Engineer

Thzfisu1 d nitjl tfor Publc releas been o ed 1" I d ~e;s " r eis I°and aje; its-"d
.. rnailtec./



IINrI AS--TET~P
SECURITY C~LASSIFICATION OF THIS PAGE ("han D~ata hnto,.d)

READ INSTRUCTIONS
-REPORT DOCUMENTAT ION PAGE BEFORE COMPLETING FORM

1, WEONT NUMBER 12. GOVT AC CESSION NO. 3 ECiPtIENVS CATALOG NUMBER

rT nlOQf2 AO-AL#I h'L4
4 TITLE (d 5.,hge11e) 6.TYPkEOil REPORT 0 PERIOD COVERED

Hartford Reservoir No.3 Dam; Park River Basin, INSPECTION REPORT
Hartford, Connecticut;

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL G. PERFORMINGONG. REPORT NUMBER

DlAMS______________ __

7 AUTmOR(a) S. CONTRACT OR GRANT NUMUSER~s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

S. PERFORMIN4G ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
ARE4A IS 'WORK U NIT N4UMDERS

I I. CONTROLLING OFFICE NAME AND ADDRESS 12. REIPORT OATS

DEPT. OF THE ARMY, CORPS OF ENGINEERS April 1980
NEW ENGLAND DIVISION, NEDED 12. NUMBER Of PAGES

424 TRAPELO ROAD, WALTHAM, MA. 02254 85
Is. MONITORING AGENCY NAME 6 AOORES(SI dtit.,a, $roto Controiila office) Is. SECURITY CLASS. (at shie "uPort)

UNCLASSIFIED
Igo. OECL ASSI PIC ATION/ DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (of ithis Repot)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. OfISTRNoISU TON% ST ATELMEN T (of the abstract eted in Meck 20. itillf~ hDem, wm Repo"S)

Coerpgamras Phase I Inspection Report, National Dam Inspection Program;

howeerthe ffiialtitle of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

19. KEY WORDS (Confenw. an favors* *de Si 111010401I ed 041100aIF~ 61' Week Redee)

DAMS, INSPECTION, DAM SAFETY, Hartford Ct., Park RiverBasin

20, A@STMAC T (Cmue on **worse aide it .aeegeinp md ldeetif~ hit 611e41 mmBtr)

Hartford Reservoir No.3 Dam is a 105-year old earth embankment approximately 500
ft. long with a maximum height of about 41 ft. The dam impounds water for use at
the power generation facilities located 100 ft. downstream of Hartford Reservoir
No.1 and for diversion to Hartfor Reservoir No.5 for eventual treatment and dis-
tribution in the City of Hartford water supply system. Normally, surplus water
from Reservoir No.3 discharges through the spillway and flows downstream to Reser-
voir No.1. During periods of high demand, water may be diverted to Reservoir No.
5 by means of aj 20..inrh dixmptpr nigg And xn nppn s-hpnnpt t Nnrthprn - nrI nf

DID , JAIO7 1473 IOTOft I OV 69 06OUSOLEYEri the Reservoir.j



I
I
I

HARTFORD RESERVOIR NO. 3 DAM

I CT 00002

PARK RIVER BASIN
HARTFORD, CONNECTICUT

1

SPHASE I INSPECTION REPORT

I.. NATIONAL DAM INSPECTION PROGRAM

I.

i~
m '

il '1 , i 
L [ f
I i ... ... ...... .,- ... ' .. ... r., .- *'i



I NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

IIdentification No: CT 00002
Name of Dam: Hartford Reservoir No. 3 Dam
Town: West Hartford1County and State: Hartford County, Connecticut
Str earn: Unnamed Tributary of Spice Brook
Date of Inspection: November 13, 1979

BRIEF ASSESSMENT

Hartford Reservoir No. 3 Dam is a 105-year old earth embankment approximately
500 feet long with a maximum height of about 41 feet. The dam impounds water for use
at the power generation facilities located 100 feet downstream of Hartford Reservoir No.
1 and for diversion to Hartford Reservoir No. 5 for eventual treatment and distribution in
the City of Hartford water supply system. Normally, surplus water from Reservoir No. 3
discharges through the spillway and flows downstream to Reservoir No. 1. During periods
of high demand, water may be diverted to Reservoir No. 5 by means of a 20-inch diameter
pipe and an open channel at the northern end of the reservoir.

The watershed for Hartford Reservoir No. 3 encompasses a 0.5-square mile area of
forested, mountainous land. The normal pooi reservoir surface area is approximately 28
acres, with a corresponding storage capacity of about 338 acre-feet. The maximum
storage capacity of the reservoir is 487 acre-feet. Due to the 41-foot height of the dam,
Hartford Reservoir No. 3 Dam is classified in the "Intermediate" size category. The
potential hazard area that would be damaged by floodwaters in the event of a breaching
of the dam is located about 2 miles downstream of Hartford Reservoir No. 3 Dam. A dam

- - failure would result in excessive property damage and the possible loss of more than a few
lives at the downstream hazard area. Therefore, the dam is classified in the "High"
hazard potential category. The recommended test flood for an "Intermediate" size,
"High" hazard dam is the full Probable Maximum Flood (PMF).

2. The test flood peak inflow to Hartford Reservoir No. 3 was computed as 1,370 cfs.
The routed test flood outflow of 1,235 cfs overtops the embankment by 0.2 feet. The
spillway is capable of discharging 946 cfs prior to overtopping of the embankment, which
is about 77 percent of the routed test flood outflow. The spillway is capable of discharg-

ing one-half of the PMF with approximately 1.7 feet of freeboard.



1 On the date of the inspection, Hartford Reservoir No. 3 Dam generally appeared to
be in fair condition. However, several deficiencies were observed during the inspection.
A wet spot, apparently resulting from seepage through the embankment, extends along the
downstream toe of the dam for a 50-foot distance. In addition, a section of the slope has
failed above the wet area, leaving a one-foot high scarp approximately six feet above the
downstream toe. Due to this condition, the dam is considered to be in poor condition.
Animal burrow holes were also observed in the downstream face of the dam. Riprap has
been displaced from the upstream slope and several trees are growing from the upstream
face of the embankment.

Within one year after receipt of this Phase I inspection report, a qualified registered
professional engineer should be retained by the Owner to: (1) investigate the source of the
seepage at the downstream toe and recommend a method of seepage control; (2) perform
slope stability analyses to assess the need for stabilizing the embankment; (3) direct the
removal of trees from the upstream face of the dam and from the vicinity of the
downstream toe; and (4) design and direct the installation of upstream controls for the
high and low level outlet pipes.

In addition, the Owner should implement the following operation and maintenance
procedures: (1) replace the missing riprap on the upstream face of the embankment; (2)
backfill the animal burrows in the downstream face of the dam; (3) develop a formal
surveilance and flood warning plan; and (4) institute a program of annual periodic
technical inspection. Within 90 days, the Owner should begin to monitor the area of slope
failure at the downstream toe for further movement and continue monitoring until the
condition is corrected.

O'BRIEN & GERE ENGINEERS, INC.
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This Phase I Inspection Report on Hartford Reservoir No. 3 Dam
has been revieved by the undersigned Reviev Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent vith the Recomended Guidelines for Safety Inspection of
Dam , and vith good engineering judgment and practice, and is hereby
submitted for approval.

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBfOO EBE
Water Control Branch

* Engineering Division

ARAMAST MAHTESIAN, CHAIRMAN

Geotechnical Enqineering Branch
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
theses 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

j 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 investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation: however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the stability and
safety of the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
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 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 established r~lidelines, the Spillway Test
flood is based on the estimated "Probable Maximum Flood" for the region (greatest(1 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 aid
in determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its qeneral 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 to the public. An evaluation of the project for compliance
with OSHA rules and regulations is also excluded.
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INATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORTI HARTFORD RLSERVOIR NO. 3 DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. The National Dam Inspection Act (Public Law 92-367), passed by
Congress on August 8, 1972, authorized the Secretary of the Army, through the Corps of
Engineers, to initiate the National Program for Inspection of Dams throughout the United
States. Responsibility for supervising inspection of darns in the New England Region has
been assigned to the New England Division of the Army Corps of Engineers.

O'Brien & Gere Engineers, Inc. has been retained by the New Frigland Division
to inspect and report on selected non-federal darns in the State of Connecticut.
Authorization and Notice to Proceed were issued to O'Brien & Gere by a letter dated
November 6, 1979 and signed by Col. William E. 1-odgson, Jr. Contract No. DACW 33-80-
C-0014 has been assigned by the Corps of Engineers for this work.

b. Purpose. The purpose of performing technical inspection and evaluation of
non-federal darns is to:

1. Identify conditions which threaten public safety and make the Owner aware

of any deficiencies to permit him to correct them in a timely manner.
2. Encourage and prepare the State to initiate an effective dam safety

program for non-federal darns as soon as possible.

3. Update, verify anid complete the National Inventory of Dams.

- 1.2 Description of Project (Information with regard to this dam was obtained from the
Hartford Metropolitan District)

a. Location. lartford Reservoir No. 3 is located on an unnamed tributary of
Spice Brook in the Town of West Hartford, Connecticut. To illustrate the location,
portions of two USGS maps entitled "Avon, Conn." anid "New Britain, Conn." have been
included as Figure 1 onjage vi of this report. (JS(S reference coordinates for this site

" are N 41 45.2' and W 72 47.5'.

S Outflow from Reservoir No. 3 normally flows through an open channel to
Hartford Reservoir No. 1, located approximately 1.1 miles to the southeast of Reservoir
No. 3. Discharge from Hartford Reservoir No. I flows into Spice Brook which outlets into
Trout Brook about 4,000 feet downstream of Hartford Reservoir No. 1. Trout Brook
discharges into the South Branch of Park River about 8 miles downstream of Hartford

I" Reservoir No. 1.

I I I I I I ' i --- 1



The initial flood impact area consists of several residences located
approximately 2,000 feet downstream of Hartford Reservoir No. I Dam. Many other
residential flood impact areas are located in the ensuing miles along Trout Brook.

b. Description of Dam and Appurtenances. Hartford Reservoir No. 3 Dam is
located at the southern end of the impoundment and consists of an earth embankment,
approximately 500 feet long with a maximum height of 41 feet. The embankment has the
following major features:

1. The upstream face of the embankment is built on a slope of approximately
1.5H:lV and it is protected with small stone riprap from an unknown depth below the
normal pool elevation to about 2 feet above the normal pool surface. The remaining
portion of the upstream face above the riprap protection is covered with grass.

2. The crest of the dam is approximately 24 feet wide and it is 4.8 feet above
the spillway crest elevation. A 15-foot wide paved roadway, lined with large boulders on
both sides, has been constructed along the entire length of the dam crest.

3. The downstream embankment face is grass-covered and built on a slope of
approximately 2.5H:1V.

A section drawing and several photos of the features described above have
been included in Appendix B and Appendix C, respectively.

The primary spillway is located approximately 700 feet north of the dam on
the eastern shore of the reservoir. No control device exists at the spillway inlet;
however, a very shallow weir extends across the 25-foot wide spillway channel,
approximately 100 feet downstream of the reservoir.

Outlet works are available at the site which may be used to lower or drain
* the reservoir or provide a means for discharging water to an open channel for flow to

Hartford Reservoir No. 5. Section 1.3b.1 presents details of the outlet works.

c. Size Classification. Hartford Reservoir No. 3 Dam has a maximum height of
41 feet and a maximum storage capacity of 487 acre-feet. Due to the 41-foot height of
the dam, Hartford Reservoir No. 3 Dam is classified in the "Intermediate" size category
for dams greater than 40 feet high but less than 100 feet high.

d. Hazard Classification. The initial downstream damage area consists of several
homes located approximately 2,000 feet downstream of Hartford Reservoir No. 1 Dam.
The sill elevation of the lowest houses at this location was estimated to be 2 feet above
the channel banks of the stream. The failure analysis indicated that a breach of Hartford
Reservoir No. 3 Dam with the reservoir surface at the top of the dam would result in a
flow depth of 4.1 feet above the channel banks, or 2.1 feet above the sill elevation of the
lowest houses at the downstream damage area. A flood of this magnitude would cause

1-2
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I excessive property damage and the possible loss of more than a few lives at this location.
In addition, several other residential areas are located further downstream and could also
be subjected to damage. The depth of flow at the hazard center immediately prior toI failure was computed to be 1.8 feet below the low sill elevation with the reservoir surface
at the top of the dam. Therefore, a significant increase in hazard to loss of life
downstream would result from a failure of the dam. Due to the conditions described

Iabove, Hartford Reservoir No. 3 Damn is classified in the "High" hazard potential category.

e. Ownership. The dam is owned by the Metropolitan District; 555 Main Street;
P.O. Box 800; Hartford, Connecticut; 06101. Telephone 203-278-7850.

f. Operator. Mr. Richard Allen, purification Engineer for the Hartford
Metropolitan District, is responsible for operation of the West Hartford reservoir system.

9 . Purpose of Dam. The dam was constructed in 1875 to impound water for the
City of Hartford water distribution system. It is still used for water supply purposes as a

i reserve for Hartford Reservoir No. 5. The impounded water also is used at the power
generation facilities located 100 feet downstream of Hartford Reservoir No. 1 Dam.

h. Design and Construction History. The dam was originally constructed in 1875.
Since that time, there have been no major construction modifications of the dam.
However, certain modifications to areas surrounding the reservoir have been made or are
planned.

In 1964, the access road located along the northeastern corner of the reservoir
was raised and a new 20-inch diameter outlet pipe was installed, approximately 6 feet
below spillway crest elevation, to facilitate the transfer of water to Reservoir No. 5. A
drawing, illustrating the dike installation and the installation of the new outlet, has been
included in Appendix B.

Improvements to the primary spillway channel have also been designed and
should be constructed in the near future. To date, only clearing operations have been
performed. A sketch of the proposed widening has been included in Appendix B.

Ii. Normal Operating Procedures. According to Mr. Richard Allen, water from
Reservoir No. 3 is occasionally diverted to Reservoir No. 5 for eventual treatment and
use in the City water distribution system. Discharges are controlled at an outlet

Lchamnber, located at the northeastern corner of the reservoir, by adjusting the elevation of
stop logs and/or operating a 20-inch sluice gate.

During periods of unusually high runoff, maintenance personnel from the
Metropolitan District open valves on the high and low level discharge pipes to help draw
down the pool elevation. However, due to the relatively small size of the discharge pipes,T the Owner does not feel that such operations accomplish a great deal other than to
exercise the valves.

1.3 Pertinent Data

a. Drainage Area. The area draining to Hartford Reservoir No. 3 encompasses
0.5 square miles of primarily mountainous, forested land to the west of the reservoir. The

watershed topography rages from Elevation 800 along the Talcott Mountain Range to

1 1-3
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I Elevation 391.2 at the reservoir normal pool elevation. There has been no residential
development within the drainage area.

I b. Discharge at Damsite.

1. Outlet Works. Two outlet systems are available for Hartford Reservoir No.
3. The first is a 20-inch pipe, located at the northeastern end of the reservoir, which
diverts water through an open channel to Hartford Reservoir No. 5. The sluice gate for
this 20-inch diameter pipe is only operated during periods of high demand (summer
months). The discharge capacity of this diversion pipe is estimated to be about 30 cfs
with the reservoir surface at normal pool Elev. 391.2. The second is a high and low level
pipe system which passes through the embanKment. The low level pipe is 20 inches in
diameter (reducing to 12 inches in diameter at its discharge point) and has an estimated
discharge capacity of 22 cfs with the reservoir surface at normal pool (Elev. 391.2). The
high level pipe is 16 inches in diameter with an estimated normal pool discharge capacity
of 16 efs. Discharge estimates were obtained from a 1956 Metropolitan District Report
(see page B-9).

2. Maximum Known Flood. The flood of record at Hartford, Connecticut
occurred over a three-day period in August, 1955 during Hurricane Diane. However, no
records of maximum discharges or pool elevations are available for this site.

3. Ungated Spillway Capacity at Top of Darn. The spillway discharge capacity
with the reservoir surface at the top of dain Elevation 396.0 is 946 cfs.

4. Ungated Spillway Capacity at Test Flood Elevation. The spillway discharge
capacity with the reservoir surface at the test flood Elevation 396.2 is 1,006 cfs.

5. Gated Spillway Capacity at Normal Pool Elevation. Not Applicable.

6. Gated Spillway Capacity at Test Flood Elevation. Not Applicable.

17. Total Spillway Capacity at Test Flood Elevation. The spillway discharge
capacity with the reservoir surface at the test flood Elevation 396.2 is 1,006 cfs.

- 8. Total Project Discharge at Top of Dam. The total project discharge with
the reservoir surface at the top of dam Elevation 396.0, including flow through the outlet
works, is approximately 1,020 cfs.

9. Total Project Discharge at Test Flood Elevation. The total project
'- discharge with the reservoir surface at the test flood Elevation 396.2 is approximately

1,310 cfs.

: t1-4
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c. Elevation. (NGVD)

Streambed at Toe of Dam 355
Bottom of Cutoff Unknown
Maximum Tailwater N/A
Recreation Pool 391.2
Full Flood Control Pool N/A
Spillway Crest 391.2
Design Surcharge (Original Design) Unknown
Top of Dam 396.0
Test Flood Surcharge 396.2

d. Reservoir Length. (Feet)

Normal Pool 2620
Flood Control Pool N/A
Spillway Crest Pool 2620
Top of Dam Pool 2700
Test Flood Pool 2720

e. Storage. (Acre-Feet)

Normal Pool 338
Flood Control Pool N/A
Spillway Crest Pool 338
Top of Dam Pool 487
Test Flood Pool 493

f. Reservoir Surface Area. (Acres)

Normal Pool 28
Flood Control Pool N/A
Spillway Crest Pool 28
Top of Dam Pool 34
Test Flood Pool 34

g. Dam Data.

Type Earth Embankment
Length 500 feet
Height 41 feet
Top Width 25 feet
Side Slopes (upstream) 1.5H:1V

(downstream) 2.5H:IV
Zoning Unknown
Impervious Core Unknown
Cutoff Unknown
Grout Curtain Unknown

1r -5
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h. Diversion and Regulating Tunnel. None

i. Spillway.

Type Open channel with concrete weir
Length of Weir 25 feet
Crest Elevation 391.2
Gates None
Upstream Channel None
Downstream Channel To be improved per Drawings

I B-2 and B-3, Appendix B

j. Regulating Outlets._____
1. Low Level Outlet

Invert Elevation 354.6
Size 20-inch diameter reducing

to 12-inch diameter
at discharge point

Description Cast Iron Pipe
Control Mechanisim Gate Valve

2. High Level Outlet
Invert Elevation 382.5
Size 16-inch diameter
Description Cast Iron Pipe
Control Mechanisim Gate Valve

1 3. Diversion Outlet
Invert Elevation 378 +

Size 20-inch diameter
Description Cast Iron Pipe
Control Mechanism Sluice Gate

1-6
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SECTION 2

ENGINEERING DATA

1
2.1 Design

According to Mr. Peter Revill, Chief Design Engineer for the Hartford
Metropolitan District, none of the original design information with respect to the
construction of Hartford Reservoir No. 3 Dam is available. Design information for the
construction of dikes and installation of the 20-inch outlet at the northeastern corner of
the reservoir (1964), is available from the Metropolitan District. A drawing of the
modifications is included in Appendix B.

2.2 Construction

According to Mr. Revill, original construction information for Hartford
Reservoir No. 3 Dam is not available.

2.3 Operation

Under normal operating conditions, the pool elevation is at the spillway crest.
During periods of high demand, water may be diverted to reservior No. 5 for eventual
treatment and pumping to the City of Hartford water distribution system. Spillway
overflow is routed to Reservoir No. 1 to be used for the generation of hydroelectric
power. In anticipation of heavy precipitation and/or sustained snowmelt, valves at the

Sdam may be opened to help lower the pool elevation. Further operating information is
presented in Section 4.

2.4 Evaluation

a. Availability. Information obtained from the Metropolitan District has beenIincluded in Appendix B.

b. Adequacy. Sufficient information has been obtained during the field
Iinvestigation, from available drawings, and through telephone conversations with
, Metropolitan District personnel, to conduct a Phase I dam evaluation.

c. Validity. It appears that the information obtained from the Metropolitan
District is valid except for the 2.1-foot elevation difference between Hartford
Metropolitan District datum and NGVD.

,I
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Hartford Reservoir No. 3 Dam was inspected on November 13, 1979.
At the time of the inspection, the pool was at the spillway crest elevation, approximately
4.8 feet below the top of the dam. Underwater areas were not inspected. A checklist of
observations and comments made during the field inspection is included as Appendix A of
this report.

b. Dam. The dam consists of an earth embankment, approximately 50)0 feet long
with a maximum height of 41 feet. The upstream face of the dam is on a slope of
approximately 1.5H:IV. Riprap has been displaced in several locations above the pool
surface. In addition, a few small trees are growing from the upstream face and the
abutments.

A soft, wet area extends along the downstream toe of the dam for a distance of
about 50 feet in the vicinity of the longitudinal center of the embankment. A one-foot
vertical drop in the downstream face of the dam was observed about 6 feet above this
saturated portion of the toe. A number of animal burrow holes were also observed in the
downstream face of the dam.

Photos of conditions observed at the site have been included in Appendix C.

c. Appurtenant Structures. The spillway section appears to be in satisfactory
condition, Improvements to the spillway outlet channel have been proposed which would
widen and straighten the channel for a distance of 630 feet downstream of the weir.

Service boxes, which provide access to the high and low level outlet valves, are
visible on the downstream face of the dam. The high level outlet valve is located near the
left abutment, while the low level outlet valve is located approximately 180 feet to the
right of the left abutment. The valves appear to be in good condition.

An outlet chamber houses the sluice gate for the diversion pipe which transfers
water from Reservoir No. 3 to Reservoir No. 5. Access to this chamber is provided
through two metal hinged doors as pictured on page C-3. The gate and outlet chamber
appear to be in good condition.

wes oftReservoir Ae. Nosins reservoir oe are heavily wooded and mountainous to the
Westof he esevoi. N sins f rseroirslope instability or excessive siltation were

observed on the date of the inspection.

i T-e. Downstream Channel. The spillway oul let channel directs discharge for an
approximate distance of 6,000 feet to Hartford Reservoir No. I. Discharge from the high
and low level outlet pipes is also directed into the channel and flows into Reservoir No. I.
This downstream channel has recently been cleared of major obstructions to flow, and
plans have been made to improve the channel by widening it and removing high spots along
the channel invert.
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13.2 Evaluation

The wet area at the downstream toe of the dam appears to be a result of
seepage through the embankment. In addition, the vertical drop in the downstream face
of the dam appears to be a slope failure through the toe of the slope. Both of these
conditions could potentially deteriorate into serious structural problems and should be
remedied.

The upstream slope is relatively steep and the stability of the slope should be
investigated. The root systems of the trees growing from the upstream face of the dam
and in the vicinity of the downstream toe also present hazards to the structural integrity
of the embankment. High winds could uproot the trees and dislodge portions of the
embankment while the roots create potential seepage paths through the dam.

The control mechanisms for the high and low level outlet pipes are located at
the downstream toe of the darn. Therefore, the pipes through the embankmyent are

constantly under pressure and represent a potential danger to the dam.

Rec ommenda tions and remedial measures are discu~ssed in Section 7.
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SECTION 4

OPERATION AND MAINTENANCE PROCEDURES

f 4.1 Operational Procedures

a. General. Mor. Richard Allen, Purification Engineer for the Hartford
Metropolitan District, is responsible for operation of the West Hartford reservoir system.
According to Mr. Allen, Reservoir No. 3 is a reserve water supply reservoir and is
generally used for water supply only during the summer months when demand exceeds the
downstream supply. When such a demand exists, a sluice gate located at the northeasternI corner of the reservoir is opened anid water flows through the 20-inch diameter diversion
pipe and through an open channel to Reservoir No. 5. Ultimately, the water is transferred
to the filtration plant, treated, and pumped to the City of Hartford water distribution
system.

Normally, surplus water overflows the spillway crest anid is routed through the
outlet chaniel to Reservoir No. 1 for use in the generation of hydroelectric power. In
anticipation of large quantities of runoff, maintenance personnel will open two outlet

valves to help lower the pool elevation.

b. Description of Any Warning System In effect. Currently, no formal
warning system is in effect at this site. According to the Owner's representative, Mr.
Peter Revill, a maintenance foreman monitors pool levels during periods of unusually high
runoff.

4.2 Maintenance Procedures

a. General. According to the Owner's representative, the Metropolitan
District employs a maintenance crew, headed by Mr. Rudy Wegscherder, who operate and
maintain the West Hartford reservoir system. Maintenance of the grounds is performed
on a routine basis.

b. Operating Facilities. According to the Owner's representative, gate valves
at the dam and the sluice gate located at the northeastern corner of the reservoir, are
kept in good operating condition. The outlet valves were last operated in April, 1979.

4.3 Evaluation

In general, maintenance of the dam and appurtenant structures is considered
adequate. However, periodic technical inspections should be performed in order to detect
such deficiencies as displaced riprap, slope failures at the toe, animal burrows, and
seepage. Also, trees and brush should not be permitted to grow on the face of the

F embankment.
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I SECTION 5

I EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

The drainage area for Hartford Reservoir No. 3 encompasses 0.5 square miles
of primarily mountainous, forested land to the west of the reservoir. The watershed
topography ranges from Elevation 800 along the Talcott Mountain Range to Elevation

j 391.2 at the reservoir normal pool elevation. There has been no residential development
within the drainage area.

5.2 Design Data

According to the Owner's representative, hydraulic and hydrologic data from
the original design of the dam is not available. Proposed improvements to the spillway
outlet channel have been designed based upon the peak rate of runoff anticipated during a
34-hour, 18.25-inch rainfall.

5.3 Experience Data

The flood of record in Hartford occurred in August, 1955, as a result of rain
which fell over a three-day period during Hurricane Diane. According to the Owner's
representative, corresponding pool level records for Reservoir No. 3 are not available.

5.4 Test Flood Analysis

I The recommended test flood for an "Intermediate" size, "High" hazard dam is

the full Probable Maximum Flood (PMF). Hydraulic and hydrologic calculations were
performed with the assistance of the HLC-1-DB computer program. The flood
hydrographs were constructed from Snyder unit hydrographs using average coefficients, an
initial infiltration of zero, and a constrant loss rate of 0.05 inches per hour. The Hop

Brook Adjustment Factor was used to reduce the Probable Maximum Precipitation based
upon the size of the drainage area.

Stage-discharge and stage-storage relationships were developed for Hartford
Reservoir No. 3 Dam and input to the computer for the purpose of routing the test flood
through the reservoir. The water surface elevation of the reservoir was assumed to be at
the spillway crest at the beginning of the hypothetical storm event. The peak inflow and

outflow rates for the test flood at Hartford Reservoir No. 3 Dam were computed to be
1,370 cfs and 1,235 cfs, respectively. The peak outflow corresponds to a reservoir stage
of 5.0 feet above the spillway crest, or 0.2 feet above the top of the dam. The spillway

discharge capacity is 946 cfs, which is about 77 percent of the routed test flood outflow.
The spillway is capable of discharging one-half of the PMF with approximately 1.7 feet of

± -'freeboard.

5-1
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5.5 Dam Failure Analysis

Failure of the embankment was simulated by the HI C-I-Dli computer program
assuming a 200-foot wide by 36-foot deep breach with vertical side slopes developing
within 2 hours. Two failure conditions were assumed; with. the reservoir surface at the
top of darn elevation and with the reservoir surface at the spillway crest elevation. The
resulting outflow for each condition was ro, ted through Hiartford Reservoir No. 1 and
dov.nstream to the potential damage crnter, located 2,000 feet downstream of Hartford
Reservoir No. 1 Dam. The flow at the damage center immediately prior to failure of the
embankment was 1.) computed by routing the spillway discharge downstream for the
reservoir surface at top of dam case and 2.) was assumed to be equivalent to the flow
observed during the visual inspection for the reservoir surface at spillway crest case.
These flows were compared to the breach flows to a; sess thme increase in hazard that
would result from a failure of the embankment. The approxitii;0te c ,mnnel cross-section at
this point is shown on page D-5.

The failure analysis indicatud that a breching of the dam with the reservoir
surface at the top of the damn would rewult in a stream depth of 6.1 feet, or 4.1 feet above
the channel banks, with a corresporIdilg flow of 3,550 efs at the damage area. The
estimated sill elevation of the lowest houses in this area is 2 feet above the channel
banks. Therefore, the breach flood would inundate the houses with 2.1 feet of water
causing excessive property damage and the possible loss of more than a few lives. With
the reservoir surface at the spillway crest, a breach flood would result in a stream depth
of 4.8 feet and a corresponding flow of 2,100 cfs. This flood would also cause major
property damage, but it is unlikely that any lives would be lost. The stream depth and
quantity of flow at the hazard center immediately prior to failure of the dam were
computed to be 2.2 feet and 360 cfs, respectively, with the reservoir surface at the top of
the dam. A stream depth of 0.5 feet and flow of 35 cfc were estimated with the reservoir
surface at the spillway crest. Therefore, a breach of the dam would result in a significant
increase in downstream damage in both cases and in hazard to loss of life for the reservoir
surface at top of dam case.

The maximum breach discharge from Hartford Reservoir No. 3 is approximately
5,600 cfs with the reservoir surface at the top of the darn and 4,650 cfs with the reservoir
surface at the spillway crest elevation. The resulting peak discharge from Hartford
Reservoir No. 1 for the two eases was computed to be 3,550 cfs and 2,110 cfs,
respectively. The spillway system at Hartford Reservoir No. I is clpable of discharging
the maximum breach flood for both cases without overtopping of the dam.
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SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

During the visual inspection, several indications of structural deficiencies
were observed. The saturated toe of the downstream face of the dam appears to be
the result of a seepage problem which has already caused a limited failure of the
slope. The steepness of the upstream slope and the displaced riprap are conditions
which indicate that the upstream face of the darn may not be stable. The tree roots
and the animal burrow holes also pose potential hazards to the stability of the
structure by creating seepage paths through the embankment. Photos of the dam are
included in Appendix C.

6.2 Design and Construction Data

Accordliig to the Owner's representative, no design or construction data is
available for Hartford Reservoir No. 35 Dam.

6.3 Post Construction Changes

No structural modifications have been performed subsequent to the original
construction of the dam in 1875. However, spillway outlet channel improvements have
been proposed.

6.4 Seismic Stability

Hartford Reservoir No. 3 Dam is located in Seismic Zone 1 on the Seismic
Zone Map of ContiguJous States. A dam located in Seismic Zone 1 need not be evalu-
ated for seismic stability, according to the Recommended Guidelines for Phase I Dam
Inspections.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Based upon the visual inspection, Hartford Reservoir No. 3
Dam generally appears to be in fair condition. However, due to seepage and stabilityIproblems which appear to exist in the vicinity of the downstream toe, the dam is
considered to be in poor condition. The upstream face of the dam appears to be in fair
condition. However, the steepness of the slope and the displaced riprap indicate that the
stability of the slope may not be adequate and should be investigated. Trees on the
upstream face and near the downstream toe and animal burrow holes in the downstream
face also pose potential hazards to the structure. These conditions are discussed in
further detail in Sections 3 and 6.

b. Adequacy of Information. Sufficient information has been obtained through
field observations, from data supplied by the Metropolitan District, and through telephone
conversations with Metropolitan District personnel to conduct a Phase I Darn Evaluation.

c. Urgency. The recorriiendat ions and remedial measures described in
Sections 7.2 and 7.3 should be implemented within one year from the date of receipt of
this report, except as noted below.

7.2 R ecommendat ions

It is recommended that the Owner retain the services of a qualified registered

professional engineer for the following purposes:

recmmnd1. To investigate the source of the seepage at the downstream toe and
recomenda method of seepage control.

2. To perform slope stability analyses to assess the need for stabilizing the
embankment.

3. To direct the rem-oval of trees from the upstream face of the dam and from
the vicinity of the downstream toe.

4. To design and direct the installation of upstream controls for the high and
low level outlet pipes.

7.3 Remedial Measures

a. Operation and Maintenance Procedures. The following operation and
maintenance procedures should be implemented by the Owner:

I. Replace the missing riprap on the upstream face of the embankment as
required.

2. Backfill the animal burrows in the downstream face of the dam.
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1 3. Develop a formal surveillance and flood warning plan.

4. Institute a program of annual periodic technical inspection.

5. Operate the gates periodically throughout the year.

6. Within 90 days, the Owner should begin to monitor the area of slope
failure at the downstream toe for further movement and continue monitoring until the
condition is corrected.

7.4 Alternatives

No valid alternatives to the recommendations and remedial measures
described above are considered feasible for this site.

I

I
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VISUAL INSPECTION CHECK LIST

INSPECTION TEAM ORGANIZATION

Project: .,-,-' ;- /  , - .

,I National l.D. #" : <

Location: 71'4 ~ ,~

Type of Dam: - l , 'e,'z --

Inspection Date(s): _ ,-/. ,'979

Weather: - . . o, 6

Pool Elevation: &,91. 2 MSL

Inspection Team

Leonard Beck O'Brien & Gere Structures
Steven Snider O'Brien & Gere Fotindations & Materials
Alan Hanscom O'Brien & Gere Structures
Rodney Ceorges Bryant & Assnciates Hydrology/Hydraulics

*Mr. John J. Williams, Vice-President, O'Brien & (-ere has visited the site but not
necessarily in conjunction with the inspection team.

Owner's Representative
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VISUAL INSPECTION CHECK LIST

Project: 14F.. t-r-ke'o/' /'. -& Z /:?

National I.D. #: 6 7 oeD

I Date(s): e 73. ,'/Z9

AREA EVALUATED CONDITIONS

I DAM EMBANKMENT

Crest Elevation .I[
Current Pool Elevation 07/. ? --2-

Maximum Impoundment to Date -,

Surface Cracks 4 e' "-#-'

Pavement Condition

Movement or Settlement of Crest q" z- -- , '

Lateral Movement

Vertical Alignment 44) all6..," ,.5 ,;-x/

Horizontal Alignment

Condition at Abutment and at Concrete - r,
Structures

Indications of Movements of Structural '/'ze? 7-k-e, "

Items on Slopes

, - Trespassing on Slopes zA, /

* Vegetation on Slopes

Sloughing or Erosion of Slopes or Abutments

Rock Slope Protection - Riprap Failures . "A-



I VISUAL INSPECTION CHECK LIST

I Project: ,'-%ZkP-~ /-- ,44o. 3

National I.D. #/: C& 0

I Date(s): /-_ € - . . /979

AREA EVALUATED CONDITIONS

DAM EMBANKMENT (Con't)

Unusual Movement or Cracking at or near Toes . -" 7 _

Unusual Embankment or Downstream Seepage ,/< -

Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

iM

I

.a
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I VISLJAL INSPECTION CHECK LIST

I Project: __- / Z. <_ ,-,5--- A 4 . -3 ,Z)2-,i

National I.D. #: 7- 0000V e

IDate(s): / 5 /97

AREA EVALUATED CONDITIONS

I OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

j a. Approach Channel

I General Condition 4 z-" 7- A-/5

Loose Rock Overhanging Channel

Trees Overhanging Channel

Floor of Approach Channel 6 a -

b. Weir and Training Walls e,

General Condition of Concrete 464

Rust or Staining 414

Spalling ,i4'

J Any Visible Reinforcing

Any Seepage or Efflorescence

Drain Hales

c. Discharge Channel

Ceneral Condition e, " .4 ' , 0 r G'

d4-e



VI5LJAI INSPLCl ION CHECK LIST

I ~~Pruj-c t: , -,-yZ~
National I.D. #: C7T &0_0_ _ _

Date(s):_ e, . /-.$ /79

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS- Con

Loose Rock Overhanging Channel - - , ,

Trees Overhanging Channel A-/

Floor of Channel ,

Other Obstructions , ._ & -, e-

'4- _ ___ __ __



.1 VISUAL INSPECTION CHECK LIST

National l.D. #/: &~'~

Dat ~ss): Z&, 9Z

AREA EVALUATED CONDITIONS

I OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE - r ,z-~

a. Approach Channel

Slope Conditions -i-a

Bottom Conditions /

Rock Slides or Falls

Log Boom

Debris ~&s -

Condition of Concrete Lining -zc,-e

* f Drains or Weep Holes '~e- ~~j~e

*b. Intake Structure

Condition of Concrete

- ~~Stop Logs and Slots ~~co ~ ~ ~ '
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APPENDIX C
SELECTED PHOTOGRAPHS OF PROJECT

Page
LOCATION PLAN -No.

Site Plan A

Regional Plan B

PHOTOGRAPHS
Page

No. -No.

1. Trees and vegetative cover on the upstream face I
of dam.

2. Sloughing along downstream face of the dam. I
3. Typical rodent hole in the downstream face of 2

the dam.
4. Seepage at the downstream toe of the dam. 2
5. Bridge over spillway for Reservoir 3. 3
6. Enclosure for gate system which controls diver- 3

sion discharge to Reservoir 5.
7. Potential damage area about 2 miles downstream 4

from the dam.
8. Potential damage area about 2.5 miles downstream

from the dam. 4
9. Potential damage area about 3.4 miles downstream 5

from the dam.
10. Potential damage area about 3.6 miles downstream 5

from the dam.
11. Potential damage area about 3.6 miles downstream 6

from the dam.
12. Potential damage area about 3.6 miles downstream 6

from the dam.
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1. TREES AND VEGETATIVE COVER ON THE UPSTREAM FACE OF DAM.
(11/13/79)
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3. TYPICAL RODENT HOLE IN THE DOWNSTREAM FACE OF THE DAM.
(11/13/79)

4. SEEPAGE AT THE DOWNSTREAM TOE OF THE DAM.
(11/13/79)
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5. BRIDGE OVER SPILLWAY FOR RESERVOIR 3.
(11/13/79)

AI
6. ENCLOSURE FOR GATE SYSTEM WHICH CONTROLS DIVERSION DISCHARGE

TO RESERVOIR 5.
(11/13/79)
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7. POTENTIAL DAMAGE AREA ABOUT 2 MILES DOWNSTREAM FROM THE DAM.
(11/13/79)

8. POTENTIAL DAMAGE AREA ABOUT 2.5 MILES DOWNSTREAM FROM THE DAM.

(11/13/79)
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9. POTENTIAL DAMAGE AREA ABOUT 3.4 MILES DOWNSTREAM FROM THE DAM.
1%11 /13/79)

10. POTENTIAL DAMAGE AREA ABOUT 3.6 MILES DOWNSTREAM FROM THE DAM.
(11/13/79)
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11. POTENTIAL DAMAGE AREA ABOUT 3.6 MILES DOWNSTREAM FROM THE DAM.
(11/13/ 79)

12. POTENTIAL DAMAGE AREA ABOUT 3.6 MILES DOWNSTREAM FROM THE DAM.

(11/13/79)
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APPENDIX D

- HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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APPENDIX E

INFORMATION AS CONTAINED IN THE NATIONAL INVENTORY OF DAMS
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