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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO °
ATTENTION OF:

NEDED

JUL 08 1979

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

I am forwarding to you a copy of the Killingworth Reservor 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. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
Connecticut Water Company, West Main Street, Clinton, Connecticut
06413, ATIN: Mr. Kenneth W. Kells.

Coples 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 yours,

As stated Colonel, Corps of Engineers
Division Engineer
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BRIEF ASSESSMENT
PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: KILLINGWORTH RESERVOIR DAM
Inventory Number: CT 00401

State Located: CONNECTICUT

County Located: MIDDLESEX

Town Located: KILLINGWORTH

Stream: TRIBUTARY TO MENUNKETESUGR RIVER
Owner: CONNECTICUT WATER COMPANY

Date of Inspection: DECEMBER 19, 1978
Inspection Team:
Peter Heynen (Cahn Engineers, Inc.)
Calvin Goldsmith (Cahn Engineers, “Inc.)
Gonzalo Castro (Geotechnical Eng1neers, Inc.)
Charles Osgood (Geotechnical "Engineers, iInc.)
Ken Kells (Connecticut Water_ Company)
Fred Bloom (Connecticut Water Company)
John King (Connectlcut Water Eompan )
John Roberts (Hartford Insurance Group)

The 560 foot long dam is an earth embankment with a
masonry and concrete corewall. The top of the dam is 10 feet
wide and, at elevation 299, is roughly 29 feet above the
streambed of an unnamed tributary to the Menunketesuck
River. Upstream and downstream slopes are at two horizontal
to one vertical and three horizontal to one vertical
inclinations, respectively. A stone filter and underdrain
runs along the downstream toe of the dam on both sides of the
spillway. The 40 foot wide spillway may be described as a
broadcrested concrete weir of trapezoidal cross-section.
The concrete spillway wingwalls were extended vertically and
horizontally by means of gabions when the downstream slope
was flattened in 1973. The channel bottom below the
concrete spillway apron is lined with gabions, as are the
channel sides. There is a 16 inch diameter low level outlet
pipe and a 6 inch diameter low level outlet pipe through the
dam from the concrete intake structure to the downstream
channel. There is also a 16 inch diameter low level outlet
pipe which runs directly from the reservoir through the
intake structure and dam to the downstream channel.
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Downstream of Killingworth Reservoir is Kelseytown
Reservoir and dam, which is immediately upstream of several
residential structures in an area possibly slated for
further development.

Based upon the visual inspection at the site and its
past performance, the dam appears to be in good condition.
No evidence of instability was observed in the dam or its
appur tences, There are some areas of seepage requiring
monitoring. -

Based upon the size {Intermediate) and hazard
classification (High) of the dam in accordance with Corps of
Engineers Guidelines, the test flood will be equivalent to
] the Probable Maximum Flood (PMF). Peak inflow to the
i! reservoir is 3500 cfs; peak outflow (Test Flood) is 2560 cfs .
with the dam overtopped 0.9 feet. Based upon our hydraulics ®
computations, the spillway capacity is 920 cubic feet per
second (cfs), which is equivalent to 36 percent of the
routed Test Flood outflow.

b . It is recommended that further studies be undertaken to .

| perform a more refined hydraulic/hydrologic study to ()
determine the best way to increase the capability of the

spillway to pass a greater percentage of the Test rlood.

The above recommendation is further discussed in Section
7, as are any necessary remedial measures. The -
recommendation and remedial measures should be instituted by _ o
the owner within 2 years of his receipt of this report.
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This Phase I Inspection Report om Killingworth Reservoir Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recormended Gujidelines for Safety Inspection of

Dams, and with good engineering judgment and practice, and {s hereby
submitted for approval.

S"WMU/“%

OSHPH W. NEGAN, JR.
WayYer Contfol Branch
: ngineering Division

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division
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JOSEPH A. MCELROY, CHAIRMAN
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

’F B FR\AR

Chief, Fngineering Divis{ion
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. 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 would necessarily 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 will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
there of. 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 neccessarily 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
general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT

KILLINGWORTH RESERVOIR DAM

SECTION 1
PROJECT INFORMATION
1.1 GENERAL
a. Authority - Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of

Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Cahn Engineers, 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 Cahn Engineers, Inc. under a letter
of November 28, 1978 from Max B. Scheider, Colonel, Corps of
Engineers. Contract No. DACW 33-79-C-0014 has been assigned
by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program ase to:

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

(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.

c. Scope of Inspection Program - The scope of this
Phase I Inspection Report includes:

(1) Gathering, reviewing and presenting all available
data as can be obtained from the owners, previous
owners, the state and other associated parties.

(2) A field inspection of the facility detailing the
visual condition of the dam, embankments and
appurtenant structures.

-
'




(3) Computations concerning the hydraulics and
hydrology of the facility and its relationship to
the calculated flood through the existing spillway.

(4) An assessment of the condition of the facility and
corrective measures required.

It should be noted that this report does not pass
judgement on the safety or stability of the dam other than
on a visual basis. The inspection is to identify those
features on the dam which need corrective action and/or
further study.

1.2 Description of Project

a. Location - The dam is located on a tributary to the
Menunketesuck River in a rural area of the Town of
Killingworth, County of Middlesex, State of Connecticut.
The dam is shown on <;:he Clinton Quadrangleo having
coordinates, latitude N 41 21.5' and longitude W 72~ 32.1°',
Killingworth Reservoir Dam 1is upstream of Kelseytown
Reservoir and dam. Kelseytown Reservoir is immediately
upstream of 2 low lying residences and an area suited to
future development.

b. Description of Dam and Appurtenances The 560 foot
long dam is an earth embankment with a masonry and concrete
corewall,. The top of the dam is 10 feet wide and, at
elevation 299, rises approximately 29 feet above the bed of
an unnamed tributary to the Menunketesuck River, The
upstream slope is inclined to 2 horizontal to 1 vertial and
the downstream slope is inclined to 3 horizontal to 1
vertical. The upstream slope is protected by riprap while
the downstream slope 1is grass covered down to where a
processed stone blanket and underdrain runs along the toe of
the dam. The 40 foot wide spillway may be described as a
broadcrested compound weir of trapezoidal cross-section.
The concrete spillway wingwalls were extended vertically and
horizontally by means of gabions when the downstream slope
of the dam was flattened from its original 2 horizontal to 1
vertical slope to its present 3 horizontal to 1 vertical
inclination in 1973. The channel bottom below the concrete
spillway apron is lined with gabions as are the channel
sides. There are three low level cast iron pipe outlets
through the dam all of which are operable. One 16 inch low
level outlet is at invert elevation 274.4 and the 16 inch
outlet directly from the reservoir is at invert elevation
273.3. The 6 inch mud gate outlet is at invert elevation
273.1. All three outlet pipes flow to the spillway
discharge channel, two of which are shown in Photo 4.
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c. Size Classification - INTERMEDIATE - The dam
impounds approximately 1200 acre feet of water with the
reservoir level at the top of dam elevation 299. According
to the Recommended Guidelines, a dam with storage of between
1000 and 50,000 acre-feet is classified as intermediate in
size.

d. Hazard Classification - HIGH - Kelseytown Reservoir,
located approximately 9300 feet downstream of Killingworth
Reservoir Dam, is also located immediately upstream of 2 low
lying residential structures in the initial impact area. A
breach outflow from Killingworth Reservoir Dam, ,hrouted
through Kelseytown Reservoir without failure of Kelseytown
Reservoir Dam, would create an 11.5 foot wave at the initial
impact area, which would have potential for causing loss of
life.

e. Ownership - Connecticut Water Company
West Main Street
Clinton, Connecticut 06413
Mr. Kenneth W. Kells (203) 669-8636

f. Operator - Frederick Bloom
Division Manager
Connecticut Water Company
(203) 669~-8636 Ext. 40

g. Purpose of Dam - Public Water Supply

h. Design and Construction History - The following
information is believed to be accurate based on the plans
and correspondence available. The dam was originally
constructed in 1895, As a result of flood damage from the
1938 hurricane, the dam was rebuilt and raised. The
original masonry corewall was extended with a concrete wall,
new concrete retaining walls for the approach channel to the
inlet structure were built and a new spillway was
constructed over the original spillway. Also, the earth
embankment was raised, the intake structure was raised, and
a concrete wall 30 inches high was constructed adjacent to
the toe of the masonry core wall to stabilize it where the
core wall was undermined during the 1938 flood.

Raising of the Dam -~ In 1973, to facilitate the
raising of the lower portion of the spillway, the downstream
slope was flattened to a 3 horizontal to 1 vertical
inclination to improve the dam stability, and a toe drain
was installed for the length of the dam.

At the present time, further construction is being
considered in the form of a larger dam to be located
immediately downstream of the present dam.
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i. Normal Operational Procedures - The 16 inch low
level outlet from the intake structure is operable but is
not used. The 16 inch low level outlet directly from the
i. reservoir is used as "the drain valve for the reservoir”,

)

and is usually opened from late June until mid October to
o augment the water supply at Kelseytown Reservoir.
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1.3 Pertinent Data

a. Drainage Area -1.5 sgquare miles of rolling, wooded » o
terrain which 1s sparsely populated.

b. Discharge at Damsite - Discharge from the reservoir
is from 2-16 inch pipes and 1-6 inch pipe, as well as over
the spillway.

1. Outlet works (conduit): 16 inch outlet pipe at
invert el. 274.4
16 inch outlet pipe at
invert el. 273.3
6 inch outlet pipe at

invert el. 273.1 ® ®
2. Maximum known flood
at damsite: 0.9 ft. over spillway (Jan,
1978)
3. Ungated spillway
capacity @ top of dam: 920 cfs @ 299 el. -
4. Gated spillway capacity ® o
at normal pool elev: N/A
5. Gated spillway capacity
at test flood elev: N/A
6. Total spillway capacity
at test flood elev: N/A .
7. Total project discharge o o
@ test flood elev: 2560 cfs
c. Elevation (ft. above Mean Sea Level, U.S.G.S.
Datum
1. Streambed at centerline 4 L
of dam: 270 (approx.) 1
2. Maximum tailwater: N/A
3. Upstream portal invert
diversion tunnels: N/A
4. Recreation pool: N/A
5. Full flood control pool: N/A ® L 1
6. Spillway crest: 295.5 ]
7. Design surcharge
(Criginal Design): N/A
8. Top Dam: 299
9. Test flood design
surcharge: 299.9 . o




d. Reservoir

‘ Y] 1. Length of maximum pool: 4000+ ft.
} 2. Length of normal pool: 4000 ft.
: 3. Length of flood control
pool: N/A
e. Storage (acre-feet)
Recreation pool: N/A
Flood Control pool: N/A
Spillway crest pool: 1084

Top of dam pool:

1200 (See Appendix

Section D-7)
5. Test flood pool: 1200+

f. Reservoir Surface (acres)

1. Top dam: 86+
2. Test flood pool: N/A
3. Flood-control pool: N/A
4. Recreation pool: N/A
S. Spillway crest: 86
g. Dam
1. Type: Earth embankment with
concrete corewall
2. Length: 560 ft.
3. Height: 29 f¢t.
4., Top Width: 10 ft.

5. Side Slopes: 2H to 1V (Upstream)
3H to 1V (Downstream)
6. Zoning: N/A

7. Impervious Core: Concrete

8. Cutoff: Not Known

9, Grout curtain: N/A
10. Other: None
» °
h. Diversion and Regulating Tunnel - N/A

l. Type

2. Length

3. Closure

4, Access ®

5. Regulating Facilities
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2.
3.
4.

i. Spillway

Type:
Length of weir:
Crest elevation:

Gates:

U/S Channel:
D/S Channel:
General:

j. Regulating Qutlets

Invert and Size:

Description
Control mechanisms
Other:

Broadcrested concrete
weir

40 f¢.

295.5

None

N/A

Lines with gabions

To natural streambed

16 inch pipe at 274.4

16 inch pipe at 273.3

6 inch pipe at 273.1

Cast iron pipes

Valves in Intake Structure
N/A

'
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SECTION 2: ENGINEERING DATA

2.1 Design

a. Available Data - The available data consists of
drawings, correspondence, water level records, and an
operations manual by the State of Connecticut, the owner,
and Metcalf and Eddy, the design engineers for the 1973
alterations performed on the dam.

b. Design Features - The available data indicates the
design features stated previously herein.

c. Design Data -~ There were no engineering values,
assumptions, test results or calculations made available for
the original construction of the dam, the 1938
reconstruction, or the 1973 slope alterations.

2.2 Construction

a. Available Data - An as-built drawing is available
for the 1938 dam reconstruction. A drawing of the intake
structure based upon field measurements is also available.
A proposed plan for the 1973 slope alterations was revised
to show proper revised contours as amended and proposed
during construction (See Section 2.2b). All the above
drawings are available from the owner.

b. Construction Considerations - During the course of
the 1973 slope alterations, a wet area was discovered near
the left downstream toe of the dam. Revised contours were
subsequently provided by the engineer and incorporated into
the construction of the altered downstream slope. These
revisions consisted of installing a berm on the wet area
adjacent to the left downstream toe of the dam to at least
elevation 295. The filter and underdrain comprising the toe
drain were also extended across the filled area to a depth
of three feet below the sur face. The revised
recommendations were presented in a letter dated October 25,
1973 to the Connecticut Water Company from Metcalf and Eddy,
Inc., which is included in Appendix Section B of this
report.

2.3 Operations

Lake level readings are taken daily in the summer and
twice a week in the winter. The spillway capacity has
apparently never been exceeded. A formal operations manual
has been compiled for this dam complete with emergency
procedures in the event of flooding or threatened flooding.
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2.4 Evaluation

a. Availability ~ Existing data was provided by the
State and the owner. The owner made operations available
for visual inspection.

b. Ade%uacz - The limited amount of detailed design
data avalilable made an in-depth assessment of the dam
impossible. The final assessment of this dam is based
primarily on visual inspection, performance history,
hydraulic computations of spillway capacity based upon
approximate hydrologic assumptions, and sound engineering
judgement.

c. Validity - A comparison of record data and visual
observations reveals no observable significant
discrepencies in the record data.




SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The general appearance of the dam is good.
Inspection did reveal some areas requiring monitoring.

b. Dam - The reservoir level was at approximately El.
295.6 at the time of our field inspection.

Crest - The crest is grass covered and in good
condition with no signs of erosion, as shown in Photo 7.

Downstream Slope - The downstream slope is grass
covered with a toe drain covered by processed stone running
along the length of the dam. There are no signs of sloughing
of erosion on the slope, and the toe drain is in good
condition and clear of debris and vegetation, as shown in
Photo 5. The toe drain outlet pipe exits from the left
gabion wall as shown in Photo 6. The owner reported that
water has never been observed flowing from the drain pipe.

Upstream Slope - The upstream slope is protected
with riprap. A few feet of riprap could be ovserved below
the waterline and appeared to be in good condition, while
the upper three feet of riprap above the waterline is
covered with grass and some sod.

Downstream Seepage - There is a wet area about 30
feet by 30 feet in size immediately downstream of a berm
built against the downstream slope of the dam and the left
abutment. The berm was placed in 1973 to cover a seep
observed during construction at Station 3+45, 44 feet
downstream of the dam centerline. Significant seeps within
the wet area were seen at about Station 3+40, 95 feet
downstream of the centerline and at about Station 3+30, 120
feet downstream of the centerline. The flow from the latter
seep is roughly estimated at several gallons per minute
(Photo 8). None of the seeps show evidence of soil
transport. The water contained rust-colored floccules which
became more abundant when shaken loose by the action of
walking just upstream of the seep. The water from the seeps
feeds a stream flowing from the left abutment about 200 feet
downstream of the dam centerline. It is possible th=* the
observed wet area is due to groundwater flow from the
abutment rather than from the reservoir.

A seep was also observed at about Station 1+40, 150
feet downstream of the dam centerline. Flow was small and
does not appear to carry any soil.




Spillway - The spillway is in good condition as
shown in Photo 1. Cracks in the concrete wingwalls have
been sealed with silicone caulking as shown in Photo 3. The
concrete wingwalls were extended by means of gabions which
are presently in good condition although some erosion of the
downstream slope behind the gabions has occured (Photo 2).
There is also a slight tilting of the gabions over the left
wingwall.

c. Appurtenant Structures - The intake structure
housing the gate valves for the low level intakes and
outlets is in good condition. The exterior concrete is well
maintained and the gate valves are all operational.

A series of piezometers exists at the crest and
along the downstream slope at Station 1+40. The piezometers
are standpipes with 3/16 inch I.D. plastic tubes inside
them. Attempts were made to read the piezometers on two
occasions with two different devices, but apparent
obstructions were encountered preventing the instruments
from reaching the water level. 1In some cases, readings were
obtained, but it is not certain whether they correspond to a
water level or an obstruction, and thus are not reported.
In piezometer No. 8, there was ice filling the top of the
pipe containing the piezometer 1lead tube. Piezometer
locations are shown on the plan sheet of Killingworth
Reservoir Dam in Appendix Section B.

d. Downstream Channel - The spillway channel is lined
with gabions i1mmediately downstream of the spillway apron,
and appears to be in good condition.

3.2 Evaluation

Based upon the visual inspection, it was possible to
assess the dam as being generally in good condition. The
following features which «could influence the future
condition and/or stability of the dam were identified.

l. Erosion behind the gabions could increase and
eventually lead to deterioration of the downstream
slope.

2. The seeps observed downstream of the dam indicate
that probably the flow of water occurs through the
foundation soils rather than through the dam.
Piezometer readings taken in 1974 indicate a loss in
head through the core of about 10 feet and a piezometric
surface well below the downstream slope and just below
the drain. The seep at Station 1440 is about 80 feet
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downstream of the toe and at about the same elevation as
the toe. Thus, the origin of the seep is probably a more
pervious layer in the foundation below the piezometers
such as the top portion of bedrock. Because of their
location, the seeps do not present an immediate problem.
However, they should be inspected as part of the owner's
routine inspection program with attention given to
changes in rate of flow or any evidence of soil
transport.

It is our understanding that consideration is being
given to building a new dam to replace the present dam.
The new dam is to be located immediately downstream of
the present dam.

11
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Regulatory Procedures

There are two inlets to the intake chamber. The upper
butterfly valve is no longer used and the low level 16 inch
valve inlet is open continuously. The 16 inch outlet pipe
from the intake chamber is not used. A 16 inch pipe running
directly from the reservoir through the intake chamber is
used to regulate the water being supplied to Kelseytown
Reservoir and is usually opened from late June to mid-
October when the lake level drops to 1.5 feet below the
spillway crest. The 6 inch mud gate valve outlet is usually
operated twice a year to flush it out,.

4.2 Maintenance of the Dam

The dam is inspected monthly by the owner's engineering
technician 10 months of the year and by the owner's engineer
and insurance agent for the other two months. The dam is
patrolled twice a day every day at which time the spillway,
toe drain, and stream are checked for blockage or debris and
the dam is checked for trespassing, animal burrowings, or
other unusual activity. Embankments and foundations are
inspected at regular intervals using a standard inspection
form. Tree growth is prevented from encroaching on filled
area, and the grass is cut at the end of June and August.
Seepage areas are inspected twice a month by the Division
Manager. Any seasonal maintenance is performed on an as
needed basis,

4.3 Maintenance of Operating Facilities

The gate valves are checked periodically. Prior to our
inspection, the 16 inch and 6 inch outlets from the intake
structure were last opened in 1972. The 16 inch low level
outlet not normally used was opened for our inspection.
Maintenance is on an as-needed basis. Equipment for an
aeration system installed on the reservoir bottom is checked
once a week by the pump station attendent and maintained as
needed.

4.4 Description of Any Formal Warning System In Effect

A very detailed comprehensive system of emergency ®

procedures has been established and is published in the
operations manual which is included in Appendix Section B.
The procedures include handling of emergencies at the dam
itself, notification of the public officials or agencies, in
this case the Civil Defense in Clinton, and notification of

any downstream residents in potential flood areas. ®
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4.5 Evaluation

The operation and maintenance procedures for this dam
- are very good. The only maintenance needed would be to
render the piezometers described in Section 3 operable, if
' n it is possible to do so.

13




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

F n a. General - The reservoir is utilized primarily as a

: storage facility to regulate the water 1levels in the
downstream Kelseytown Reservoir, especially during the
higher-demand summer months. Although the initial impact
area is immediately downstream of Kelseytown Reservoir at 2
- residences, approximately 2 miles further downstream at
- = Bushy Pond there are numerous low lying houses which have

been flooded previously during heavy storms.

b. Design Data - No computations could be found for the
: original dam construction, the 1938 reconstruction, or the
b 1973 slope alterations.

c. Experience Data - No information on serious problem
situations arising at the dam were found, and it does not
appear the dam has been overtopped. The maximum height of
water over the spillway was 0.9 feet during storm Ken in
;* . January of 1978.

{

{ d. Visual Observations - A culvert under an access road
3 just downstream of the dam may be washed out during severe
] flooding, however flow from the spillway would likely not be
affected.

e. Test Flood Analysis - The test flood for this high
hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF).

Based upon "Preliminary Guidance for Estimating Maximum
Probable Discharges", dated March, 1978, peak inflow to the
reservoir is 3500 cfs (Appendix D-8); peak outflow (Test
Flood) is 2560 cfs with the dam overtopped 0.9 feet
(Appendix D-12). Based upon our hydraulics computations,
the spillway capacity is 920 cfs. (Appendix D-10). The
spillway will pass approximately 36 percent of the 2560 cfs
Test Flood at elevation 299 (top of dam elevation). If a
smaller storm equivalent to one-half the PMF if considered,
the reservoir storage capability is such that the peak
inflow of 1750 cfs would result in a peak outflow of
approximately 980 cfs, of which the spillway will pass 94
percent.

f. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance Ffor Estimating Downstream Dam
Failure Hydrographs", the peak failure outflow from the dam
breaching would be 24,500 cubic feet per second, which, ]
after being routed through Kelseytown Reservoir by assuming ]
no failure of its dam, would result in an 9.7 foot wave
immediately downstream at the 2 residences in the initial °* . &
impact area.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

i a. Visual Observations - The visual observations did -
not disclose any evidence of instability in the dam or its
appurtenances. The gabions over the left spillway wing wall
are tilted slightly.

b. Design and Construction Data - The design and
construction data indicates that concern for the stability -
of the dam led, in 1973, to the flattening of the downstream
slope and the installation of a toe drain. Stability compu-
tations which may have been made at the time were not avail-
able for review, and thus the evaluation of stability is
based on visual inspection and on a review of available
records, such as the piezometer readings which are included
in Appendix Section B,

c. Operating Records - There were no available
operating records 1indicating any instability of the dam or
its appurtenances since the 1938 reconstruction.

d. Post Construction Changes ~The 1973 flattening of
the downstream embankment slope represents a significant im-
provement in the stability of the dam. No other post-
construction changes since the 1938 reconstruction are
known.

e. Seismic Stability - The dam is located in Seismic
Zone 1 and 1n accordance with the Recommended Guidelines,
need not be evaluated for seismic stability.

15
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES
7.1 Dam Assessment
3
' a. Condition - Based upon the visual inspection of the
site and its past performance, the dam appears to be in good
condition. No evidence of structural instability was
- observed in the dam or its appurtenances. There are some
areas of seepage requiring monitoring.

Based wupon "Preliminary Guidance for Estimating

Maximum Probable Discharges" dated March, 1978, peak inflow

to the reservoir is 3500 cubic feet per second; peak outflow

I (Test Flood) is 2560 cubic feet per second with the dam
over topped approximately 0.9 feet.

Based upon our hydraulics computations, the spillway
capacity is 920 cubic feet per second, which is equivalent
to approximately 36 percent of the routed Test Flood out-

: flow.
‘p

4 b. Adequacy of Information - The information available
! is such that an assessment of the condition and stability of
the dam must be based on the visual inspection and the past
per formance of the dam, and sound engineering judgement.

c. Urgency - The recommendations and remedial measures
presented in Sections 7.2 and 7.3 should be implemented
within 2 years of the owner's receipt of this report.

d. Need for Additional Investigation - There is a need
for additional investigation as recommended in Section 7.2

7.2 Recommendations

l. Based upon the rough computations in Appendix
Section D, the dam spillway capacity will be exceeded by
the Test Flood. More sophisticated flood routing should
be undertaken by hydrologists/hydraulics engineers to
refine the Test Flood figures. A study should be
undertaken and recommendations made to increase the
spillway capacity based upon the refined Test Flood
figures.

16
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7.3 Remedial Measures

a. Operation and Maintenance Procedures - The owner
should incorporate the following measures into the operation
and maintenance plan for the dam.

l. The areas of seepage described in Section 3
should continue to be monitored twice a month. A record of
seepage, complete with photographic evidence, should be kept
with specific attention to be focused on changes in rates of
flow and soil transport.

2. The piezometers should be rendered operable if
possible, and read on a periodic basis, Records of readings
should be kept.

3. The present system of monthly inspection of the
facility is good and should be continued. Future
inspections should include the operation of all gates and/or
valves at least twice a year.

4. The surface erosion of the downstream slope
behind the spillway channel gabions should be repaired and
steps should be taken to preclude future erosion.

7.4 Alternatives

This study has identified no alternatives to the above
recommendations and remedial measures, short of the con-
struction of the presently proposed new dam designed to
replace the existing dam.

17
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KILLINGWORTH RESERVOIR DAM
LIST OF EXISTING PLANS

"Repairs to Upper Dam"
Guilford-Chester Water Co.
Town of Killingworth, Conn.
Chandler and Palmer, Engineers
Norwich, Conn.

Sept. 1938

"Killingworth Gatehouse"

Killingworth, Connecticut

The Connecticut Water Company

Sept. 20, 1972

(revisions-10/18/72, 10/20/72, 1/12/73, 12/11/78)

"Alterations to Killingworth Reservoir Dam"
Metcalf and Eddy, Inc., Engineers

Boston, Mass.

July 3, 1973

(revised to as-built condition 4/11/78 and 12/6/78)
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LR SUPFRVISION OT DAMS e
- Inventoried C .» INVENTORY DATA slel
N By wy's S ' :
Date 5 gune “"’3 | S A
© Name of Dam or Pond‘ K\LLwcwomru RESERVOIR ™", |
n } 31. -'-n.-_‘ ﬁ R .
Code No. ME ‘1 3 v o5
1 L

D ]

Nearest Street Locatiou ROUTE * 8o

Town k\L\-WG-worLTH

LIS

U.S.G.S. Quad.*  CLINTON .

Name of Stream".

Owner THL C’ONULCTICOT \A)A'n-'fl COMPA”‘I
SRS MIMN K

Addr‘essm' CLinTOV - ' '

e

‘Pond Used For NATE“- Suepey

bimensions of Pond: ,’
\

TC.
Wn.dth tovo Feet  Length 4000 FeeT Area —w#—Acmb

Total Length of Dam """":90 FeeT "/DO Length of Spillway X5TREET 40 » e

mAE L .
Locatlon of Splllway ' WE.$T END oF DAm

He1;,ht of Pond Above St;fearn Bed Q, a¥* FeeT

Height of I:mbankment Above Spillway 4 Feev :
Type of Splllway Con-s.FI‘uQ_tlon»ﬁ ConereTe '
Type of Dike Construction EARTH ."-;
Downstream Conditions: __Woods Rouw 8o Y
. * L . . Lt . - s ‘ “ \.
e ‘ ) . ' N "\ '
Summary of File Data Iﬂ‘e 0//g/ﬂ .57(/ S5C oo gfded 1922 -
3
Remarks : o
. . "E."‘- 3
£ E A
Wm.x'l:(l Fai .l.ul;e C.nuse" Doamage? _Yf\s i Class ._B_ ————
e L o ¢ o ] L ® [ (] ® ® [
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DEPARTMENT OF ENVIRONMENTAL PROTECTION _
. WATER AND RELATED RESOURCES o o
r. State Office Building
Hartford, Connecticut 06115

APPLICATION FOR CONSTRUCTION PERMIT FOR DAM

Owner_The Connecticut Water Company Date  June 28, 1973

P.O. Address West Mailn Strect Tel. No. 669-4t 36

Clinton, Connecticut 06413

-
|
.\
o

Location of structure:

Town_Killingworth Shown on USGS Quadrangle Clinton, Conn.

moxth
and 1 inches ©ast of Long. 72°32'30Q"

k Name of Stream None at 2 inches south of Lat,.}431°22'30" ° °

! Directions for reaching site from nearest village or route intersection:

L , From intersection of Rt. 80 and Rt. 81 in Killingworth, proceed East -

on Rt. 80.

This is an application for: (Mew:Qonstxugkion) (Alteration) Repaix) O(Rexmyxk)
(check one or more of above)

This pond is to be used for: Drinking water supply e o

(max.)
Dimensions of Pond: width_ 2,000 ft. (max.)lengthl,000 ft. area_ 86A.

Maximum depth of water immediately above dam: 21 ft.

Total length of dam: 420 ft. . ¢

Length of spillway: 4o ft.,

Height of abutments above spillway: varies

Type of spillway construction: concrete ¢ ¢

Type of dike construction: Earthwork with masonry corewall

Spillway section will be set on: (Bedrmak) (Gravel) (Obawy (Rkkb
(check one of above)

Remarks: Work consists of flattening downstream face of dam to 3:1 SLlor..

b

raising lower portion of spillway, and appurtenant work.

rd

B-5

Signed:. 7

P alla

(owner)

Name of Engineer, if any: Metcalf & Eddy
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Metcalf & Eddy, Inc.|Engineers |
Statler Building/Boston, Massachusetts 02116 (617)423-5600 TWX 710 321-6365 Cable METEDD -505TON

July 3, 1973
J-2695

Mr. William F. Guillaume

Vice President - Operations
The Connecticut Water Company
West Main Street

Clinton, Connecticut 06413

Dear Mr. Guillaume:

Enclosed are gradation data pertalning to the
suitability of on-site materials for use in flattening
the siope of the Killingworth Reservoir Dam.

Sieve analyses were run on soil samples taken
from the dam and from potential borrow sites at the
north end of the reservoir. The analyses indicate
that this borrow site area contains material suitable
for use on dam.

Very truly yours,

METCALF & EDDY, INC.

O A

Edward Morrison
Project Engineer

EM:bjs

New York Palo Alto Chicago New Haven
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- Metcalf & Eddy, Inc.l Engineers ¢
Statler Building/Boston, Massachusetts 02116 (617)423-5600 TWX 710 321-6365 Cable METEDD~BOSTON

October 25, 1973

CSD-2857" K

(SRR L

Mr. William F. Guillaume

Vice President - Operations

The Connectilicut Water Company _
93 West Main Street )
Clinton, Connecticut 06413

Dear Mr, Guillaume:

During the work of flattening the downstream face of the -
Killingworth Reservolr Dam to a 3:1 slope, a soft area was en- ®
countered at Station 3+U45, 44 feet right (downstream) of the
dam centerline., Excavation of the soft area was attempted
carefully noting the entrance of any water. At about 3-1/2 feet
deep, water started entering the excavation from the dam side. ‘
Rather than risk any loss of materlal, the excavation was imme- o e
diately backfilled and compacted using the same granular material :
being used for the slope filling.

After field review of the situation on October 18 and 19,
1973, we recommended that:

1. Fill be placed over the entire soft area to a -
ninimum elevation of 295 ft., and
2. The fillter and underdrain pipe be extended
across the filled area at a depth of 3 feet
below the surface, ° o
By filling the 295, a sufficient weight of material is
added to resist any tendency to 1ift the embankment by pressure
because of blocking off a path of free drainage., By extending
the underdrain across the fill, we ensure that seepage will not
reach the surface, thereby, creating a wet or spongy area. ® o
© ‘1
[ {
-] X
e . 9
New York Palo Alto Chicago New Haven
® ®
e © 6 o o o e o o o o o o o o
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..

Mr. William F, Guillaume
October 25, 1973 -2

The attached sketch shows the revised configuration
at the east end of the dam,

Very truly yours,
METCALF & EDDY, INC.
é,
% /1,
Arthur Moody

Project Manager
EBM:ayg

Enc,
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e - 4
‘v STATE OF CONNECT) UT ¢ e
' D 2d o ¢ a3 ol - . . otl:\ ]
CEPARTAAENT OF ENVIRONMENTAL o ey E ]
i Srair OFFICE BiirninG FARTFOLL, CONNE. o0 o} isn %‘ J
! . —
| i) HATER A!D RELATED RESCURCES ) )
CERTIFICATE OF APPNOVAL
| The Connecticut Water Company 7 Decesbez 1973 i ;
- vest Main Street ® ®
Clinton, Connecticut 06412
T0'4: K41lingworth
i - RIVER: Menmunketesuck River .
TRIBUTARY : Unnsmed ® o
Gentlemen: CODE i0: K2 :
i AMD LOCATIGHN OF STRUCTURE: Killingworth Resexvoir Dam locsted on an unnamed
tributszy to the Menunketesuck River in the town of Killingworth.
’ ‘ ° o
CESCRIPTION OF STRUCTURE AMD HORK PERFORMED: Work consisted of flattening the
downstream face of the existing dam to & 3;1 slope and raising the lower
portion of the spillwey sccording to plans prepsred by Metcalf L Eddy, dated
- — e e
] [ 3 July 1973, ¥ e
CONSTRUCTION PERMIT ISSUED UNDER DATE OF: 27 July 1973
1m . . c . . ® °
This certifies that the work and construction included in the plans =
submitted, for the structure described above, has been completed to the
satisfaction of this department and that this structure is hereby approvzd
in accordance with Section 25-114 of the 1971 Supplement to the General
Statutes.
» L4 ®

The owner is required by law to record this Certificate in the land
racords of the town or towns in which the structure is located.

| W:‘" ceodar é‘% e ’ o

Deputy Commissioner ]
Preservation and Conservstion

B-11
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»
Metcalf & Eddy, Inc.|Engineers & Planners |
Statler Building/Boston, Massachusetts 02116 (617/423-5600 TWX 710 321-6365 Cable METEDD- BOSTON

K March 24, 1975 »
J-2161

Mr. William F. Guillaume

Vice President - Operations »
The Connecticut Water Company

West Main Street

Clinton, Connecticut 06413

Subject: Phreatic Surface N
Killingworth Reservoir ®

Dear Mr. Guillaume:

Based upon the periodic piezometer readings obtained at
the Killingworth Reservoir, phreatic surfaces, at different .
dates and reservoir stages, have been plotted on a typical °
cross section of the dam at the plezometer locations.

Examination of these plots indicates that the phreatic
surface is beling well contained within the reconstructed

;- downstream slope. The maximum level shown is on January 31, 1974 e
l K and December 13, 1974, when the reservoir level was 295.7 fecet »
or, about 0.2 feet above the spillway. With additional increas<
in height it would appear that the phreatlc surface would be
intercepted by the toe drain.
i N Very truly yours, »
METCALF & EDDY, INC. | : .
B % P . ) ]
E' ,/ .~ // + /', R -—/.- -
| £ i SR
» (/. ’y’,&—“’b/ / Lol ~
: Arthur D. {Mobdy '/ Y e e
J Project Manager ‘ o 1
EBM:1le
Enclosures
® ® y
n;;v“ ) . '. . veon ’ . . - -
LT :
New York Palo Alto Chicago
° e o o ° e o e o ® o o °® [ o ° 3
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OPERATIONS AND MAINTENANCE MANUAL
KILLINGWORTH RESERVOIR

B-18
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Fatrolman - Walter Albrecht

Division Manager - Fred Bloom

Standby (Clinton Answering Service)
Chief Englneer - Williém Guillaume
Construction Engineer - Kenneth Kells
Quality Engineer - James McQueen
Killingworth Police

Clinton Police

DEP - Spill
° e o ° e o
oo,

office
home

—

663-1535

669-8636 ext. 4o
669-7383

669-5338
669-5463
767-0535
388-3914
346-6616
911

566-3338

B-19
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Unnalaiuno o MNLNIHANUE isnynb

- KILIIRGWOLTH RESERVOIR

Killingworth Reservolr is a walevr storage restervoir for the Guilford-Chestev
Divicion of The Connccilcut Water Company. It 1s located approximately 1,000 feet
n nortn of Route 80 and 10,000 feet cast of Route 81 in Killingworth, Connccticut. ) ®
Vi siorage capaclty of the reservoir is 220,625,500 gallons. The flow over the
sollluay or through the gatchouse feeds a tvibutsey of the Fenunketesuck Hiver

vitien leads to Kelscytown Rescrvoir. 'The purposc of this reservolr is to muintain

the level of water at Xelseytown.

Ynen the level of Kelseytown: drops Lo 1% fecetl below upilling, the valve marked

gl

167 blouoff gate valve in the gatchouse of Killingworth Rezervolr is opened seven

~—vv

full turns to augment Kelseytown. This is the normal flow out of the reservoir ard )
ejquals approximately 2.0 MGD. It usually takes about 2l hours for this flow of ’ o
vater Lo have an effect at Kelscylown., As more or less wafer is need:d at Kelsaytoun,

the jate lc adjusted accordingly. This is accomplished by the Division Manager

and 1s based on weather conditions and the level of water at Kelseytown. In general,

the valve 1s opened from late Junn to mid October. The average summer drawdown

is about four feet. During the droughtof 1964, the level of the reservoir was down

10.5 feet. See attached graphs. vlood flows have been read as high as 16,90 feet

(0.9 feet) over the spilluay. This occur-ed during storm "Een™ in Jonuary 1973. - 3

Generad iy the reservole is down whon harricanes com2 which allow for coume storuge. f
Your other gates are present in the gatehouse of Killingworth. Lue CWC dravwing

GC-81. They are labeled on the floor of the galchousc as follows:

16" lower inlet
16" wpper Inlet ‘ ]
16" louer outlet
6" mul gate
It iz Important to realive thatl the acreens in the gpatchowse have been v oamoved
rni the augmenting low through the 16" blowoff is actually the drvain valve for the
recervolir., All gatevalves were last operated in 192,
The entrance to Killingworil: has been fenced and the accens gate 1is locked at
all times. The reservoir is patrolled twlce a day at various hours. His patrol
of the arca includes:

a.) A check of the spillway for debrls and obstocles

B-20

b.} A cheelt of the streum dounstrean of the spillusy

¢.) A cheelh of the drainage fron Lhe too draln, and » ®
d. )} Apy unusuanl actlvitles, c.y. moloreyceles, borseback riders, dead .

animals, o burrown, etc.




Trespassing is not allowed on Watlcr Company lands., All problems and violations

J

f are reported to the Division Manager as soon as possible. 1In addition to the
I ‘1 patrolman, once a week the pump station attendent inspects and malntalns the
r acratlion cquipment at the reservoir.

7 Inspections of cmbarkments and foundations are inspected at regular intervals
' using form CWC E-19. A copy of a typical inspection report is attached. ‘ree
i - growth along the artificial fill arca 1s closely monitored and should not encroach
upon ill area. Visual inspections of scepage arcas are done twice a month by the
L Division Manager., Seasonal maintenance is done as required.
. The stream crossing downstream of the spillway is maintained by the Water
é Company. Water quality of the Killingworth Reservolr is monitcred and sampled
regulzarly. Water Company lands near the reservoir are managed by Connwood of

Rockfall, Comnecticut. The long range plan for Killingwortii Reservoir includes

increasing the storage capacity. Preliminary plans have been developed.
Coples of this manual are distributed to the Division !lanager, Patrolman,
and Engineering Department.

Additlonal refercnce for Killingworth FReservolr

1.) Reservoir & Dam Inspection Reports, G-C Division
2.) Surface Water Book

3.) Flood Levels

4.) CAG 1140, 1239 and 1729

&
e ® L 1
[ I 1
o |
° ° ° ° ° S o o ° ° ° ° ° ° ° T
M
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EMERGENCY PROCEDURES
FLOODING OR THREATENED FIOODIG

Vhen the weather or weather forecaut indlcates a potentlal for flooding,

the following procedurcs shall be Initiated by the Division Manager and malntained

throughout the flooding or threatened flooding perlod. These procedures apply to
_ - the Killingworth Reservolir.

1.) Alert sufficient men and officers to standby status so available when necded.

Maintain a log of incldents, actions taken and uvioher pertinent data,

)
.) Check inlet screens more frcquently to make sure not plugged or damaged.

) Open blowoffs and drop rescrvolr levels where applicable. Be careful that
opened blowoffs don't aggravate a flooding or eroslon problem dounstrean.
. ) Doublecheck spillways to make sure clear of all debris and other obstacles.

) Check drainageway upstream and downstream from our source to make sure that
all culverts, bridges, narrow channels, ctc., are clear of obstructions.
Tne upstream check 1s to prevent temporary log jamming or culvert blocking
that might later be released and cause swamping of the source. The downstream
check 1s to prevent backwater flooding. Any potentlal obstructions noted
shall be reported to the state, town highway or other responsible officlal.
If unavailable or no action is taken, the D.M. shall arrange for its removal
if the flood threat 1s serilous.
An accurate and current watershed map must be avallable to aid in selecting Q
sites to check. (See Surface Water Book)
7.) Sandbag materials should be arranged for prlor to actual usage when sunnlierc
are avallable. Life jackets should be availlable for won working in or over
flood waters.

§.) Sea serpents and other oll containment facilities shiould be arranged for in '
case of vehilcular or non-vehicular oil spills on watersheds. A list of : ]
pollution control companles should be avallable wilth names, addresses, N

telephone numbers and other pertinent data. (Scec catalog file: Oil Sp111¢$ 4 4
Cleanup)

b

9.) Report any oll spill to the State Department of Environmental Protection, 1

telephone 566-3338, Hartford, during normal office hours. At other hours,
call State Police, ® ® 1




L 11,)

h' 12.)

13.)

14, )

15,)

16.)

17.)

-2 -

After heavy winds or heavy rainfall, but before flooding, doublechecl
drainageways, spillways, culverts and bridge again, Check entire dam for
beglnnings of possible washout. If any questilonable areas, repair or contuct
Engineering Department for immediate inspection.

Check all facilities for effects of crosion or other water damage. Include
clevated storage tanks, standpipes, concrete basing, diverslon works, wells,
pumping stations, dam, dikes, offices, storage sheds and storage areas,

Take the necessary corrective or precautionary measures to prevent or
ninimize loss. For structures like elevated storage tarks and pumping
statlons, pay particular attention teo erosion near the foundations.

Where necessary, gel power company to cut off power to statlons subject to
flooding. Remove chemicals, especially fluoride and chlorine, to prevent
safety hazards when entering building later.

When high water occurs, maintain a watch at the sources, sandbégging vherce
nccessary to contain overflow in spillway or other location safe from serious
erosion. Check downstream of dam on dam face and below, for active or
potential water bolls and sandbag around them as needed.

Where unusually high flow over the spilllway of one of our resexrvolrs may
affect downstream flooding, sct up a reporting system with the local Civil
Defense, police, fire or other responsible agency and give them data on flow
over the spillway. This may aid them in deciding when to evacuate downstream
dvellings.

Get from these local agencies, reports on actual or potential road or bridge
washouts and be prepared to shut doun gections of mains that are affe:ted.
Valve boxes should be located well in advance and chocked to see that rod
will operate the valve,

If any dam shows signs of falling, be prepared to notify downstream residents
that may be affected. The Frngincering Depariment will prepare a map showing .
potential flood areas in case a dam fails. Although the primary method of ZE
damage control shall be proper design, construction and maintenance of all
dams, fallure must be considered a possibility because of changing runoff
patterns and unpredictable extremely heavy ralnfall such as during 2 hurricane.
After the flooding, restore each station and source to normal service as soon
as practical. Expecct high water usage from pcople cleaning up damage such as
hosing down flooded basements, ctc, Dry out clectrlcal facilitles and where
necessary, get Englincering or elcctrical contractor to doublecheck faucilitics

before running.
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VISUAL INSPECTION CHECKLIST FOR DAMS
The Connecticut Water Company

/,/_' . . L .. // . ,/
Dam Mame: < - . »/5 20 Inspection Date: ~ v -
Present at Inspection: ";,./,( PP v s o {/ e
o e
Reservoir Level: 2 . .0n” <

General condition of slopesS or dam faces: .2 i-r2iTi £ AN

Any evidence of erosion on upstream face? &

. _ On downstream face? 277

Any unwanted tree growth? s " T £ oo/

Any animal burrows in slopes? 227 _ »

. Any notable earth movements? //(J

_Any spongy spots or noticeable seepage? < .Flr Ay z%{/,’gv,_r.x;z;l(,;;z)- ;e'/‘;;D o

AN KT LA D T SIHEEE @50 oM
L Er I Tk e A s AL

 Spillway comdition: _<Sircnsu AT

Spillway Obstructions: At
Tail Race Conditions: iz AAN 7/
Downstream obstructions or undermining of spillway or splash pad: A-@A‘::’

Comments or recommendations:

---——';» ) 7] / 2/‘ ,235-/-31:‘ ;7// .»44;’.3:»"."‘ .g/':z,‘/ .-,24‘:.‘/" 7/.':3”12’»- O s

L —— . L4

= AT °.',-;'- o

B-28

a
- /—J / . /-’,/'/. -
Pl"epared bY/ //I//I !//:)/’_/ date "',' "(:_/;.
Reviewed by date
® o @ N J e o ® o o ® . o ® ([ ®

F —
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SECTION C: DETAIL PHOTOGRAPHS
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Pii0TC 1 - Downstream face of spillway.

and bottom of channnel.

d Wé‘ Par B ocd

Note gahions on sides !

Close-up of gabions and
erosion behind them.

PHOTO 2
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PACTO 3 - Intudu structure aad right spillway wingwall. Note

PHOTO 4 - 16 inch and 6 inch diameter cast iron low lcvel outlet
pipes from intake structure. 16 inch blowoff pipe not

shown.
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PHOTC 5 -

Downstream face

of dam with toe drain.

8 e o

C o e Tam

. -3

way channcl gabion wal

PHOTO € - Toe drain outlet pipc in spill-
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b i PHOTO 7 - View of crest and upstream face of dam embankment. :
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PHOTO & -~ Close~up of seep at left downstream toe of dam.
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APPENDIX 2

SECTION D: HYDRAULIC/HYDROLOGIC COMPUTATIONS
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PRELIMINARY GUIDANCE
FOR ESTIMATING
MAXIMUM PROBABLE DISCHARGES
IN
PHASE 1 DAM SAFETY

INVESTIGATIONS *

New England Division
Corps of Engineers

March 1978

D-i

(A RN

1A

ok,




MAXIMUM PROBABLE FLOOD INFLOWS
NED RESERVOIRS

Project Q D.A. MPF
(=fs) (sq. mi.) cfs/sq. mi.
1. Hall Meadow Brook 26,600 17.2 1,546
2. East Branch 15,500 9.25 1,675
3. Thomaston 158,000 97.2 1,625
4. Northfield Brook 9,000 5.7 1,580
S. Black Rock 35,000 20.4 1,715
6. Hancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940N
9. Barre Falls 61,000 55.0 1,109
10. Conant Brook 11,900 7.8 1,525
11. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13, Colebrook River 165,000 118.0 1,400
14. Mad Kiver 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895
16. Union Village 110,000 126.0 873
17. North Hartland 199,000 220.0 . 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1,105
20. Townshend 228,000 106.0(278 total) 820
21. Surry Mountain 63,000 100.0 | 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505
24. EBast Brimfield 73,900 67.5 1,095
23. Westville 38,400 99.5(32 net) 1,200
26. West Thompson 85,000 173.5(74 net) 1,150
27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1,377
29. Manefield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928
31. PFranklin Palls 210,000 1000.0 210
32. Blackwater 66,500 128.0 520
33. Hopkinton 135,000 426.0 316
34. Everett 68,000 64.0 1,062
35. MacDowell 36,300 44 .0 825
[ ] ®
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MAXIMUM PROBABLE FLOWS
BASED ON TWICE THE
STANDARD PROJECT FLOCD
(Flat and Coastal Areas)

h
(cfs) (sq. »i.) (cfs/sq. mi.)
1. Pawtuxet River 19,000 200 190
- 2. M1l River (R.I.) 8,500 34 500
3. Peters River (r.1.) 3,200 13 490
4. Kettle Brook 8,000 30 530
| 5. Sudbury River. 11,700 86 270
| 6. Indtan Brook (Hopk.) 1,000 5.9 340
I 7. Charles River. 6,000 184 65
8. Blackstone River. 43,000 416 200
9. Quinebaug River 55,000 331 330
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ESTIMATING EFFECT OF SURCHARGE STORAGE
: ON_MAXIMUM PROBABLE DISCHARGES

[ [
INFLOW
. .
Q
OUTFLOW- h * * |
1 1 e o |
STEP 1: Determine Peak Inflow (Qp1) from Guide ]
K Curves. A
STEP 2: a. Determine Surcharge Height To Pass
..Qp1.'. -
b. Determine Volume of Surcharge ° o
(STOR1) In Inches of Runoff.
c. Maximum Probable Flood Runoff In New
England equals Approx. 19'', Therefore ,
Qpz = Qp1 X (1 — STOR‘)
19
STEP 3: a. Determine Surcharge Height and o o
"'STOR2'' To Pass '"Qp2"’
b. Average '"'STOR:"' and ''STOR2"' and
Determine Average Surcharge and SR
Resulting Peak Outftlow ""Qp3°*’. i
e © o o o © o o o o o o o o O e °




"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

-
H
STEP I : D0eTeRMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.
L STEP 2 oevervine PeAK FAILURE OUTFLOW (Qp).
_ 8 — 3
Wy = BREACH KIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM
LENGTH ACROSS RIVER AT MID HEIGHT.
Y, = TOVAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: usING usgs TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: estimre Reach oUTFLOW (Q,,) USING FOLLONING ITERATION.

— A. APPLY Qp] TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING
VOLUME (V1) IN REACH IN AC-FT. (NOTE: IF V, EXCEEDS 1/2 OF S,
SELECT SHORTER REACH.)
B. DETERMINE TRIAL sz.

- Qp, (TRIAL) = Qp, (1= ¢)
C. COMPUTE V, USING Qn, (TRIAL). L *
AVERAGE V; AND V, AND COMPUTE Q5.

Qp, = Op, (1~ “4#)

STEP 5: ror SUCCEEDING REACHES REPEAT STEPS 3 AND 4.
APRIL 1978 e

Ry A




R —

Sahn Engineers Inc. Consuiting Engineers
 awer JHATTN S Nod - Tit M Ercand oot o 12
_omputed By WL{_ Checked By__ (~A2.5 Date Z//‘-”/;?

Eld Book Ref.___ Other Refs. 6’5’/}7—_57@,{’/ Revisions

I5peac o ) M LU o A 704

~ TLINGWOETH KULECrPIE Lidde, Kleesn’s somIH, CF

) FERfoRAINCE 47 TEIT 7200l (oxo/T704lS
1) Marints/e! f oLl ELE Flows

@) Yur meo (Cesmrren Ar “Rocerwve

G Marensmen Adga - D= /& 4
NOTE . CHanolEn €IRmEe ﬁ/cm Lu7E0 SEwT 1727P Swowis D A.=) S0
YS.S., MRTFORD .CT, Do 3141 B CE, Ftow USLS, Havpusth Corron, O
Bomotanies;/ 24000 P4 =/ 51 50%e)
K C)Flouy NVED-ACE CPEECIUti iRy SOI0AICE DR ES7744 704 Mg .
PROCAELE LNCHIRGES - G108 Comt /D2 [HF - Foe Fad 7B
EXTHAPILA7708) D DAdss 2 Sp 4t

. P F g 2300 o ni T I

A) e Tumeod :  PUF 2 2300 x LS £ I5p0 L

2) SFrvcamy Desize) Roop (SOF): S
@) LLaS11 50 A 7700 FE D47 ArLou DI o NP A AL bt AR (oL OEL/ 67T -

E)oS12e ™ Srowacs aee) F 1200 4T (1000 £ S SO0 ) L @
Heresr =29’ (5 <H <« 207)

® . .

STONRGE o Fioms L5, IV Jory oF Leaes 4 2R, PATED F/I7 78, Sondse A7 o)
AnE 1088 T arstee Poc: (187 T CE Fivcw Curie Buseo alnes fiv s
A0 ERAPH EC ETERIDLAT 108 OF LUrd I (OwN. #MTR LD . DPER Y7008 € Aldr T AN/ b

Sune £ 1250777, HEGHT : Erinr. Teow Eleuc. Ty drare Dulg. By Mercacr ¢ Evy,
PATED 2/3/73  ALTERAII S PO bt s won 1 it KEEuv vt (B2 Note P&) D~
° e o e o e o e o ° ° ° ° ' ° ° °




—ahn Engineers Inc. Consulting Engineers = °

opect NON - FEDERAL Ltres SHPEi704) sneet & of /2
Computed By_\& Checked By . 'A¢7 Date 2//3]7f _ -
Eold Book R;r Other Refs. Cgf 7-L - ~A4 Revisions o g
| e
Gceniniorrn deirerone Posy | | L —
- ) ‘o ]

2,a - Goltl) Ceasoir/ca7ar) -

LAty=pe- P PR e g e e e cwa o s e

o)k SRTENTHC 27% Dart I3 Locqrep (2) EmMuss Y oF
HECSEr 700 RETEC IR ND () H 40068 Gb-0F Businsy 1oW. o o
ATHO K THE CHaMKE EEILIEOM  Klie /WG oRIH. A0 MEREY Toly
LELERVARS I SEUCTELY INMAEWTED AND PUTENTY WAS VO S8uct,
TUEC L08R THIN (215 Fr ABerk TRE Svrbont Fed, STRUCTIHE, Mty
* NEW, ALoNe THE cHanwn/Ee B Frsw LECSEY o0y BES, 70 THE Lest/ © o
DEUELOPHENT AT BUSky Pond) #IELEL AW ELY Lo%) AN HolE
NAMEROUS. Jeoo0ury OF AmbS Jnene Mawry Soaenis I Tris Beacn X Hssds

K l)casssrrcaron) s L | o e

SIEE g

HAZAED. HIGH | * o
8) SOF =puF = 3500 % lpmuy = 1A
_ 3) echness A7 7ok LirLonS : o o o

@) S Wreow . Cp - I500% Qs P IR0

- Q) Sy (Perrian) ) Barrne a’/;erf : o o

b rmmeitmn ey et et e i e v v w pes

() Shrerisy. | | :
; e .S‘//zzm?n‘ Cosirr1ED AS A ShaD CRELTED . c:om?wa .
:. =04 aﬁqummma rczep. (ke Serv £ 3).| o e
THe U fack w0 VRokE oM A Bi7evic oF Z' reen 7HE
CRIT AND. Wm:mtq«lfaa,wxm/ Va2V
THE Y6 TEPTR OF THE SPULY. JSQ) P=#'. 788 B fact I an 2 °re [ vap




mv g ——

, i .

Cahn Englneer‘s Inc. Consulting Engineers

¢ sect _AON-FEDERAL LS NEHEC oo sheat T of /2

Computed By_ﬁﬂe Checked By_ /28 Date Z//,?/?? . ]

'd Book Ref Other Refs. CE& # 27 AR~ FA Revisions ) °
et o e e e e e+ e e w

! ' co b :
- ! S Yooo. ...,_ e x ‘- 4
LN TRIOETH /@'{fe/ﬂﬂ.iﬂa‘&/. ; C U S ; ]

' | ., ‘ " Te e

- 3,4 - Cal8) Derrzon) Mmma (ens.. - |
M PUY, THE LENeon fm.mw” CRET IS L=40" mw/aér
BETHEEN IHC AR CLET (8. 20 4ise) a0 THE 107 oF 7He€ e o
U -.-,“JMZ_ 277 ed) T MRS
ket 2 . /M Fro Cwnoien & A L,
o — ..e_.i‘f"‘“.’“" | Abthicy, (R Duic. Derd, 557 (9565

I . MercusT 2 Eony, AIC, Jamoﬁm 3 o o
e L -._égff 20 2/3/ 73 o O Freeo
OstERVaIIUS )

~a

Yyse 5!_6:' By Comyserer Vooe . (ﬁ.zﬂ.‘fz'ng) "o e

u 1
s‘p/za/dy ﬂ/fcmm fﬂf/ﬁdfflﬁ' mwe e
" USING THE CLETT FZEM7700) LS p,gzz/g{ _/fzm Ikt )  7BE ‘o o ;
SPLLWAY MCAREE K AL YR EF, . |
@y 5 10K

_ ! ° o
(L) EXTENS70m) OF ANTING (iR E 728, MML‘AE’&EA@V&"WN ;
Da«r - ]

. THE Doty Lo W, EQeTH 79ic Doty oF 10 ' Rrstorh ; 20l Y6 e e

PRGE. SE A AMD. T ‘l@/ Y b Fee SoRE. THE [qamc!a//' i

LENGTH , 4\’4&1/01'4/( THE SPILLIAY FS () 478 ‘s (ores. 29’&)

ARD, (D 4570, THE €I oY) RISING ARAOVLCLY T0 (x)ﬁrﬂ 30k ‘Ms¢.

77/5 Tevesn) 7o 7% Krewror 7 L ”,,ﬁl,rf.f /2 'an 4 ﬂ/f/d%&'a‘(Z:r 5 _® °
Y TO THE <EZT oF Y& L2494, 4 "Tnt 4 PrITqwce oF Gike!

GOTH SIS AEE LHporsn [(PELE Kvekiltien covin )




ahn Engineers inc. . Consulting Engineers

oj + NOW - FELEWAC V8L TN EC TN Sheet & of /2
omputed By \NC_U' Checked By __ 45 Doate Z//.f/?f
oliaook Ref._~— Other Refs. CE # ~-LPS A Revisions
KL 7 T ECIE Lyey
- 3,6-Comt) currmeon) o Cpere . .

)
H

ASGUUE 3.0 72 THE ERRZTH ErrCAmpitent7™ MO

BIYLE, HC50, ERLPviail T LENKIME 7R THE L2OPIAN PORT on)
O THE ERICHAKEACNT AD JOE STOE S OF IHE DAt 4 Foccou

= 204N n=3) = o (W55,
Lg = 24)(//-(.J') = /3(6(-(:')
L L R j ‘P")(/f .3{),,»‘__ 7/[1/-34')

THE To74¢ OFEC/LoN) )&mw&‘ merf Cral BE 4FPR0 I ATED L&

. Ny
. @z o % + feo (n-as) et 4¢ (h-35) %, 2¢ (h-¢.8)%
JHE QUTEZsa) AATING Contvl dL PRo7720 Ox Hev s fRee
= d &(1£@47M€/¢+..E,.ﬁQi;&d e e

Heguo’ :2}, 720 et (26K 0 Gp 5 mw”aww |
dJWl/tm /Esz,l&zc&ﬁ,..__-_.,_._.' L
£) @ &y =P =250 Kz 425

a)@@é:;@;.-/zra‘“m H =406

| C=2.0 Fok T ERAPU AT THE, TDE 2V THE A4 (#0005)

. @




m —p—

—ahn Engineers Inc. Consulting Engineers
' -oject _YON - FEOFRAE Dangs Z/V(/’fé"?ﬂd Sheet 5 /of /2
Computed By SHQ.( Checked By__~AZS bate_2/ 4/ 79

}‘. Elld Book Ref.___ Other Refs. C' - 7 27 R A Revisions

~— e PO e e cte swamcae re o ia

Kiec/niglorry £aeenone Iu«

- .
3 (onte) Jvyikens XONG [ygvE
e 7 -
Jozo- L 1
{4 Ve - \
~ L»‘ .
- - !
B W ,
4 l; 8 5
| Zo00 4L ¥ 1 |
_&1.-_9,4,_. L e
. f-rop oF .mq (zn.eu zq‘t ‘usL)
—g V) e~ ———— - —— . - . - [ -
1= ©3 v
2980 -wg 5 1
4=,
w g
12 & 1
; a1 -
29¢6.0 N :
29s.S o +—r—m4—r— 4t rr-r——r—71T——1T—J7 :
o | 2 3 4 5 ¢ 7 8 3 o W ]
DisScrkisie -(\oop FS) ? :
ﬁ ‘ o o |
4) ey oF Sl mﬂ' a( #re. /3@4'4&! Ssc AR S
ovrreow ) : e e S | |
' x, ey X J °
) rererore /ijdgfqeﬂméad;w Ha f'f‘ ! ‘

* ‘ L ' |
Tosy Loy LEP -Wipan. & HecaZed LFIpiRee s - Tmyrody o w7 (1963)
LE Cweck Heasee (A5G0 ) 24000): AT 834 (€. 292) ; A=/of * foc.300)

. -y
.- e o s : 1
'\ AQuie AIE., Laws aa Y (mwfo Suacuide, / 3% ’
e o/
L J o ® [ ] ® [ ® ® ® ® ® ® ® ® ® ® ®




Gahn Engineers Inc. Consulting Engineers

oisct_ NON  FEOERNC LYsnc NFECT704) sheet_ 6ot /2
Computed By% Checked By 2 Date Z// 4/ Z7
Eld Book Ref. Other Refs. 4'5 2-d - A Revisions

e we i e e - - -.._.{-—o-v-___,_.w.-...._ g m e ————a e s ame o et e

Rlgril s 0lIK RETECYOIL L4A

£ -t ) EFFET o Sokchanil aam«‘f o /EE ATFLow
8 Aerome Horouc /5%. Aevee /f{»?/caf/frr 5?5!7 /!ms 2P ke )
Cﬂ%ﬁz’aw @Jg ﬁd, = [ 5 Oe (J’ee g ! )

a) Mcwseie / &p) AT /woax J,}mfg«: quwow

:6 4 f(d)‘g‘;r ;_n_...._..cp..—-:: . > "
pe&' Ve oxis R Tl
Hez' 2279 T ;;3‘47‘

. TRomt APPLOX/tegrE S wf{/@m; WP AE Supeomies //f 4]
R«»&m: £0. 2v NGid EnGetred )

" ‘?g"@ﬁ("/q) o Foc /5{4{»‘:‘ 4,; 4’/ / )

. Eﬂ J— ‘.,,.

- | He3' dp=zwo ™ 0T
&) Fere drread (%)

s WED -ACE GnaeLimer. " Sveemanse Srornce Lovrimk
ACTERNGTE HETH (fee p. S )

Ze v 25¢0 ™" /{:34‘(, P &Y = SHE
/ - ”f i s ’ o . — e e e 14-
@ 3 7po  Hyz36 | e G s lrwE

o D~12




i

Fid Book Ref.

.ahn Engineer's Inc. Consulting Engineers
P ject /Vd(/' f%”_ﬂc Mﬁ Wf&‘c’ﬂo&) Sheet 7 of /2
Computed By_% Checked By Yoy /e Date 2//4177

Other Refs. 6’5 # 27 - SR~ AA Revisions

B v @ g A————— . ——r s awm b s —— e R

i

]
h

KNG kol TR ,ér/fgm//z Dnd | ?
/-t ) Errecr of diechstie aatE ,eg,éz« Grreae). .
#) Svecaay LHErrY 'égr/o o yread:.
Snuuny. Cpecry. 72 _7efw4*_’§_ﬁ4_q,,;__{%; Zé’a“f e

" Sprcuiey Cepacrry T () 36 % rmE JurFzen) @ PuF gwo
() Pg & 78& ccr¥on @ . z}flﬂ"' |

5) Svsteeer:

- -q..—-—m-..u.---

@) s Tircow :  Gy= HE 3500 Gy =t 2 /20T

~

D feoe rrenw: . Gz

¥

256p°7S @5 ——m

&) Sy Hee . Lptaerry ﬁ{%, ?‘Zoo" o /*)3{7 oF A?,o
4&/124&@49‘,: S VS

f

THEQ EFORE, /7“ SOF = PUF, 7#E 4” & OvenrorrED (K09 /4(5‘ & 2??7.«/4)
OR, 70 N 4JE. SMCHARGE ABoVE m SWielwny Cowtr oF (L) A E’

ar J‘ﬂf—‘—’ Pur, The Auf s .ﬁ/;f /kf’/zrpf/fo (Y 0. (s 294 )
Vv At/wz Jere s Aborve 74@ Prccway er oF (D561

T y—




Gahn Engineers Inc. Consuiting Engineers

oject Now - 7ZOERAC D4y IVJPC’C”OJ Sheet__ & of /<2
Computed ay__@( Checked By__ (X7 dare_ Z/72/72
'Id Book Ref. Other Refs. 6'51#27"{74"’M Revisions

T Y men armenanans cem L e meme b eendse———

AT INGWoRTE AETERYOIR Loyt
) Dowwirerany Zigves Mzadd .

Y PEsk Froop wnlp Faec Fuesonreesy U Aeoy Jos.

2) Secacn Lork - .. .

) M- Herewr (2) feer. 288 e ( 2?7-%?:24"4.:— Sty 288 s )
! CApoho M- Hoent Kevew €z 220! (<& Reom MR E ptawidi)
), &Ex(a/ o (fe’?//ﬂ—&’ % ﬂd-/fékm(&/arqw) .

L Wzogx2ie =92 . Misims Y =T’
: —

) Fese Fyene Ovrkesd (B, ).

ASUHE UGt TP 70£ oF pame ;. JHELEFIKE,
L) Heliny AT TIMIE GF Fityieds . %-279'
le) SHrepony Geemeds - & 7207

al) Beeacy Arvow (8, )-

i

.@zé&@iﬁ?‘:?&gg@fﬁ L
orE ﬁaﬂ Hercqer & &y, /Jarﬂgp' %zqz@»»&’ 70 kreesns; wein Lgevord” K
Lar€d Y3/ 23 . Lowxeyy Fewv pff R o€ oF Dast - Et. 270*4C; 1op . dway
Ecev 27T kuse. .. Hewwr (hsx) 2 29! . Lo DER - lurry & L cars s Bsnty
NvEdaey Gives Koy <2d.") -1’

4
y
ha . . . 1




v -

ahn Engineel‘s Inc. Consulting Engineers *

oject NN '7?95144 )ﬂw @fﬂ’c‘ﬂaa) Shest ? ot 12
Computed By ey Checked By__ L5 Date Z//4/ y

SM Book Ref. Other Rofu.ﬁﬁz 2-NTFI~KA Revisions ‘° o

KILINCRICTIF KETERVOM Lo
L4~ Gnld ) FEte 72000 40 Sraae Ltz puibgy U Fttond Lart.
0 )fere e rrow (By): Gy =G+ 8 = 720 + 23600 7 24520
&) oo Uhor Mein? Jabopreey K.of 2om . . . . e
ootz (3 ,
Z)Errimaré oF A ptne FRILE. _cte»f.azzéw A7 ZuralF Agce

(Sc6 Nep-HeE srvecoes foe Emmunmus I sy e vier Koeoiisss)
o e

E - ;
ASTE  CELERIOIE s, 1B TP F L0t AT TIHE GF FreeMe. ..
Q) Lesenrom. Somucs 47 Tine oF Farcoks S /200 € Y Al)
n Tz £ 6007 e e

B rwneac % mcc&z?gﬂ_é’emk&)m,. i

( oy 45 75, &w;@d,é}; 44«0444«2( HETET, fHo70LEr. /770, SUHE [ 20080 )

~So' SEcr % FRoM o . ® ®
A . NEsE TN } - e S
J‘ SECT. U PRo#t KELIFyTomot)

T~ JIN ‘ '/Ié—)'/%\\ .,
//,// ° °

lapp' 0o’

oo’ 00!
AsswtE . () V=0.080 . . i
: . ) ) i ]
U )S20pe Gz G0 (Fa) 5. Seore Spl=065¢% (H wairrma)
(Peors jor! 24(21 7204) | (PRors 30 dis g700")




‘:ahn Engineer's Inc. Consuiting Engineers *

' oisct __NON - FEDERAC L28AS - INIFeci70d) Sheet 70 of /2

Computed By i-‘@(_ Checked By __L.65 Date 2/d77 i

ild Book Ref. Other Refs. & # 27-JP(~ kA Revisions o
e e s it e s s o e reme o e ﬂ"....._....._,‘-..._....u Uy U

t

I NER BN AESE VO Lo

- ®
Z2-Colll) % Doy Faricas Coworronls A4 Jerpacr Hr.
¢) larmwe cimves (# Cesss !é’c;?au/
i .
. ®
(VY- Vorvue (4e-¥r/1000" Reack) '
e .o g
PR WY T N SN SR SO S D . L1 jl__
R0 - — "/C@’_c’/:l'm(:zrmwaﬂ
[~ // : f
jp - '
B 3 ] .
A~ .. -
3
0 T T T — T T T ] L\ R L T 1§ t T L4 ] LA -
] & \O 20 , 3o 40 _ o

(@) -Foow O_°.e>.cz£s‘;§.)

) Crucn Qvrmon /&4 )

— . ' .' e
L Marunts. Kergy Afweny. 4= 200! (trnionry 1o tFcissramnl B3 )
i) @ &y = 24500 . Yz T
| ‘ ‘ “
o Yo T e F at (Ff g0
) o o an /s B)a s I . pgn AEET
i) & - 454/4 f); 14700 .y -j0s’ Rpiio o
. . . S . A ‘ Ve
O HE Vocomg T Megc - _taagz 08T |
v . A4 w‘ = :/ i 7
") § /6200 4 zH0" (Gwious Igzrtrmwlaazrho:gl)/’ |
° e o o o o o e o ° ® ° ° ° ° °




rl. . ———

—ahn Engineer‘s Inc. Consuiting Engineers ¢ °
roject éé_ﬁ_‘ ;ML JM - INLPECI7ON) Sheet___/" ; }f /2

Computed By_uﬂ‘i Checked By <5 Date__ S/ /7% i

Bieie Boox Ref Other Refs. C& £Z 2 -9 AA Revisions ° PY

PR o — v g

i

AILINGHORTH RELERIE LAt

- ’ - o o )
2-Cath) % 204 Hrcons fawx@d,&ﬂzwgez Aecs i
&) E/FECT o ,{/ﬂfmw [ﬁf&cm av /r&./cw /szmd (4 4’/) ‘ U
. . 4
C) wFian) Floap 17 BEET Y 2L S ]
&) 6‘54/«.%44 2474 v #fszrrpw A’Efm vork /ﬁu« émv zw:m'é ) ]
® o

RN OF ol 4= /24 [awyw:zf...&:zb.»s 7&:@&:)
HE(CHT 70 TP oF past: H =ér s
HTH 2K 4Y) ECKTING 4OX/LIaty swwr T gvtonmn) (AT 2[00 SaneElr k

i HEEQ 87 SLowniohE . AS /J""“ (CE Foar L.5.65 1:2G000) ";.1
TEREAM) AT VTHE St &S OF fo b pl ot 4 7o (€4R) ,
oF (z)700' :

a - ASfyMé’ C IS o Twg SHonys | e e ]

L= ? < eteL.‘.f_ieE é’e«s 1
%’wme:dr 5‘(05 S Wzy [’ ?/ 7"")(/4-2 &) =3/ (h-ox ) ’
® ®

B L Jhe &‘Z{frmw &r‘zvoz&ﬁz[fzm) Cotw Be #opnac. By

@— YVEL //’V + PO /A‘ -2:)
° °
’9 kfz:fmm mﬂ/_eﬁ(*ﬂaﬂ‘-{e&- . ]
£) @&+ /5200"" .S‘amm_a{ 2 h 8y ’;N’
) °

&) b= 10477 5? &,E_—/AZL[/— /"’) /4 £00 -

az)@@é.-/ﬂo/ff /’é_i“?.é. =120 """/”’2”,7 i




|
—ahn Engineers Inc. Consulting Engineers L
. vojecr VOV - FZOE@AL DoAkS - INGPETION) sheat__ /2 ot /&
Computed By M Checked By Date 21/“—/ 77 :
Bois soox Rt Other Roh.ﬁ;?'ﬁﬁa Revisions e ® :
e A S RS e :
RILNGWORIN K Eevore Dau i
- / ] . . ‘ : o o
S -Gold ) brrie s romes Kicnroce Gptowd . . .
lir) Eosnpome Arices - c&'f;/‘ffaoml Ky z &b apove Swy,
b e o
g) GrrEcr & Heemiguioery K, ,@;L_euwﬂitog AEuEpeinl
&rﬁtrmcv— : _ : :
: ﬁl&fﬂ/tzfltfc .ZZr efwr % }{etw “Mm&) | e e
TY et Esannise Geox fmﬂ_"{%ﬂ«f«f Z Mp Cuemstre.
AATInG Creve Abov7r &= /faoo""-’;:r f,waw a f 10 (aswep
ey o -
] _ ' i S . o e
L) Pcves Tdoad AT 7T lapacy deca i G s (4500 |
&) Ecrremiso Waren' DEPTH : | fai 77’
] o o
3) Svunaey S
) ) e Phrcons Qrramd ﬁq .-24;'00 L smze 7 =/3’ o o
- Dleacw . /rfﬁmf) (% W&fafn#wwq.f ): }’4& = ji2oo A%
| | _ STHE Yy SO
[ ®
dkiae‘mwr/&r darfwu 6354 /ﬂaa
SURCHILGE A7 Mizs ey | Hz 546 Woore Sy /} ] ‘vERrSOrm)
(
. d) kpewms wokry M. Drsy Frcver ;’Zow & &‘lfr&f/xf/ﬁfl @, = 000" o o
e e e STRGE & = 77’
S H N Uy - £ 3
® L J ® o ® o e [ o [ [ [ ® ® ® ® ®




SECTION E:

APPENDIX

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

- B -
W e g e



RD-A144 668

UNCLASSIFIED

NATIONAL PROGRAM FOR INSPECTIDN OF NON-FEDERAL DAMS
KILLINGWORTH RESERVOI.. (U)> CORPS OF ENGINEERS WALTHAM
MA NEW ENGLAND DIV MAR 79

F/G 13713

2/2

NL




\

.
'y

Eht il < e

PRSI .t b A

[hetd

Logat

A

D)
g

DANERANAINLIN NI I

e aden L e e

oo PR .
dbmidiemedoandie A A S A2 o .

o

FEEEERE B

EEEE

-—
.
——
1 4

F

FE

@

=
K
O
=
=
li>

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

. e e e e e e

O S T S WO SR W VR Y



_ﬁ o Y T v T
. | \
o o L e
; i
. {
b
®: [ ] 4 ( B
1. N t
! »
] - oy
: dor © 1 g «-ﬂﬂa NOLLINMLISNUD e afol Hud=LlT
’ uononpor 190 om 0D - - - ’
: pu secp DLLA o qopan. & SNUVIIY ) _
,, . @ . -
‘ L9E=26d QL4061 PEREE N R CAR BRELY [
NO1234SNI O3 ALIBOHINY im ::?3 >uzo_5w&z.l T !
* 31v0 NOILI3dSNI
® w ® » -
T -
Auuaacw._a ¥Ipv~ 4 Mwuzacwwu 53i7v 42 420089 yav~ .Jd [0 3 REERV TIPS B A L.
JINVNILNIVA NOLLYH3d0 NOILINYISNOD "N9IS30
AINIDV AHOLIVINDIY »
@® ® ® ® .
NP ONWND FEERLEEE R RIS [ 03 ddLiv~ 721134, o
! A2 NOILINYLSNOD A8 ONI¥IINIONI HINMO ’
) ® D]
! véo wn 3 “ L9y l# i q » .
v T AR (PR R YR PR P " R I B P P 8 27 %mui " ]
$¥201 NOLLVOIAVN ALIJV4VD HIMOd Icnoa | whwixen AVMIIS  i8/0)] . ]
® ® ®_©® 9 ® ® ®» © ® ® ® B w . ® W »
fLol SnlavedLv “arel G:ilumistulisToc
4
- 1
SHUVN3Y .
_ - A |
@ ®
. i T _
ALMVASC N N N N LERTLETRS T::: 62 62 S |senmt gy~ dn !
— -TTIs B —_—
: TRl | THEnIYRR | ke | aeblin G 13m0 »
JLVO/HIA v SIS 134/AMd ¥ Q434 N Sl $3119vav) SHIONNCAM .:.& ” W.Ww* $350<¢4nd WYIA V0 40 AL
' @ ) @ ® ‘@ @ D)
2 . _T i i g~ . T _‘
’ 10982 " ! WM LA3SI3AN LRV P I LRI L LY B A ®
k- : =
; LW IGVINA-NMOL=-ALID
4 M. lzfﬁs im.:_%..uk AVI4SHMOO 1STHVIN % WY3YLS HO §3NY Na«mzoal_
w_ v T W 0] e
w mlurgdS 1y H1aGaf 1 ]y ; '...,
. U i .
-—— . — _— - rlA
¢ _ﬂ ANINONNOSN 40 JAVN INYN BYINIOd _ .
. . TR o @ !
. aLEvnsd 1°2520 %% idin va afuaeasdn wimargn i ] Mﬂji | PP O B
: - . — - - S R T T i
, VATOW] AVO | (153M0 : H1uOM I o - | e
: 21V0 1408y | JONLINGY; 30M111V nwn g A3 108 LG, AN03 SUvis NORADS g I »
.. q @ @ @ @ 6 @ 6 6 - f\-»y - @ :U [— .
3 S31V1S GILINN 3HL NI SWVG 30 AHOINIANI YR 0 |
|
. :
A







