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'. -. NATIONAL DAM INSPECTION PROGRAMPHASE I INSPECTION REPORT

% Identification No. CT 00063 -.

Name of Dam: Margerie Lake Reservoir Dam
Town: Danbury
County and State: Fairfield County, Connecticut

Stream: Tributary of Padanaram Brook
a Date of Inspection: 23 October 1978

BRIEF ASSESSMENT

Margerie Lake Reservoir Dam is an earthfill embankment about 735 ft.
long with a maximum height of about 28.5 ft. and a crest width of
10 ft. It is located at the south end of the reservoir. The dike

'. at the north end is also an earthfill embankment, about 1,104 ft.
long with a maximum height of about 16 ft. The spillway is located
at the right abutment of the main dam, consisting of a 30 ft. wide
channel cut through the abutment, all or mostly in ledge rock, and
a 1.2 ft. high concrete control sill with its crest 6.5 ft. below
the crest of the dam. The outlet tower is located to the right of
center of the dam, near the low point of the valley. The outlet
is a 30 in. dia. pipe through the dam and continued in buried trench

to the filter plant about 600 ft. south of the dam. No bypass or
blowoff from this outlet has been provided.

Margerie Lake Reservoir is utilized as a water storage facility for
the City of Danbury. It is about 8,600 ft. long and has a surface at

* _.** . normal storage of 244 acres. The drainage area is 1.26 square miles,
the normal storage is 4,270 acre-ft., and the maximum storage to top

S.. of dam is 6,100 acre-ft.; the size classification is thus intermediate.

0% Because of the threat to life and property which would result if the
dam or dike were breached, it has been classified as having a high
hazard potential. ,S. _

The dam appears to be in good condition. The spillway is adequate ...

to pass the full PMF test flood without overtopping the dam. The
north dike also appears to be in good condition. Seepage at the
downstream toe of the dam was noted. A toe drain at the north dike

.. ' ,appears to be functioning as intended. The outlet control valves

may not be serviceable.

- Within two years of the receipt of the Phase I Inspection Report,

the owner, the City of Danbury, should retain the services of a .
competent registered professional engineer and implement the results

of his evaluation of the need for provision of additional drawdown

capability. The owner should also implement the following

- .+,. "..4' .V ,-..
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maintenance measures: keep brush growth cut on both embankments and
in the spillway channel; fill small chuckholes on the main dam and
replace missing riprap on the north dike; monitor seepages
periodically at both main dam and north dike during periods of high
reservoir level; check that outlet gates are serviceable; develop

.. * k... a formal flood warning system and emergency operational procedure. .

Peter B. Dyson Frederick Esper
Project anager Vice President
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This Phase I Inspection Report on Margerie Lake Reservoir Dam has been

4. reviewed by the undersigned Review Board members. In our opinion, the

reported findings, conclusions, and recommendations are consistent
with the Recommended Guidelines for Safety Inspection of Dams, and

with good engineering judgment and practice, and is hereby submitted

for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

4,

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

%.. ~., ____ _____ ___.______'____-

SAUL COOPER, Member
Chief, Water Control Branch

Engineering Division .

V APPROVAL RECOMMENDED:

JOE B. FRYAR "
Chief, Engineering Division
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PREFACE

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

4 tions. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for such . g
studies.

In reviewing this report, it should be realized that the reported *

condition of the damn 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 nor-mal 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 damn depends on numer- r 6
ous 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 Guide-

* ~**lines, the Spillway Test Flood is based on the estimated "Probable
* Maximum Flood" for the region (greatest reasonably possible storm

runoff), or fractions thereof. Because of the magnitude and rarity
of such a storm event, a finding that a spillway will not pass the

*% test flood should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of relative
spillway capacity and serves as an 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 4
potential.

V
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PHASE I INSPECTION REPORT

MARGERIE LAKE RESERVOIR DAM CT 00063 O

SECTION 1 - PROJECT INFORMATION

'.. 4 : > :>:

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. Louis
Berger & Associates, Inc. has been retained by the New - - .

England Division to inspect and report on selected dams in ! " Vow.
the State of Connecticut. Authorization and notice to
proceed was issued to Louis Berger & Associates, Inc. under - -

a letter of 24 August 1978 from Ralph T. Garver, Colonel, . . •.

Corps of Engineers. Contract No. DACW33-78-C-0371 has been

assigned by the Corps of Engineers for this work.

b. Purpose

1. Perform technical inspection and evaluation of non-
Federal dams to identify conditions which threaten the

public safety and thus permit correction in a timely
manner by non-Federal interests.

2. Encourage and assist the States to initiate quickly
effective dam safety programs for non-Federal dams.

3. Update, verify and complete the National Inventory of

* Dams.

1.2 Description of Project

a. Location

Margerie Lake Reservoir is located about 2 miles north of
the City of Danbury in Fairfield County, southwestern

Connecticut. The reservoir is situated in a crest saddle
between two small drainage basins, that of Padanaram Brook
leading to Still River to the south and that of Ball Pond

Brook leading to Lake Candlewood to the north and east.

1 .9'', '"?.9:
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The normal storage level in Margerie Lake Reservoir is at
elevation 626. Where Padanaram Brook meets the Still River, - -
a distance of about 3.4 miles from Margerie Lake Dam, the
elevation is about 385. Where Ball Pond Brook empties into

Lake Candlewood, about 1.6 miles beloxfMargerie Lake
Reservoir north dike, t elevation is 499. The reservoir - -.*
is utilized as a storage facility for the municipal water
supply of the City of Danbury. S

b. Description of Dam and Appurtenances

1. Description of Main Dam and North Dike

The main dam is located at the south end of the reservoir 6
in Danbury, below which the filter plant for the City of

Danbury Water Department is situated. The dam is sited -
where the saddle begins to drop away and where the valley
width pinches to about 750 ft. The dam at this site is
about 28.5 ft. high measured from natural ground level. .-

The Margerie Lake Dam is. a compacted earthfill embankment
having a crest width of approximately 10 ft. and with a
2 to 1 upstream slope and 2 to 1 downstream slope. The
dam is approximately 735 ft. long at the crest and has a
maximum height of 18.5 ft. The upstream slope is covered
with hand-placed rock riprap approximately 18 in. thick. t S-;:9
The downstream slope is covered with sod. The lower
portion of the downstream slope for a slope distance of
10 to 15 ft. measured from the toe is covered with a -
rock facing, apparently for seepage control. This rock . ..

area extends from a point approximately 80 ft. left of
the concrete outlet structure almost to the right abut-

ment. There is no information available on the embank-
ment cross-section in terms of zoning or other details
such as cutoff trench. There is a massive granitic type
bedrock exposed on the right abutment where the spillway -.

is located. Thus, it is probable that at least on the . ,
right abutment side of the dam, the base of the dam is \ .,

in contact with bedrock. However, as stated, no details
are available on cutoff trench or zoning of the embank-
ment.

The closure dike is located about 8,700 ft. to the north
of the main dam in New Fairfield, where the saddle area
begins to drop off towards Ball Pond Brook. The valley
width at this site is about 1,100 ft. The dike varies
in height along its length, to a maximum of about 16 ft.
above natural ground level. The alignment of the dike -
is somewhat irregular, having a slight bow downstream
for about a mid-third of its length.

2
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The dike is a compacted earthfill embankment with a .-

crest width of approximately 10 ft. and somewhat variableU downstream and upstream slopes, generally averaging S
about 2 horizontal to 1 vertical. The dike has a crest
length of approximately 1,100 ft. The upstream slope
is covered with an 18 in. thick layer of rock riprap.
The downstream slope is covered with sod which has been
invaded by light brush growth.

There is a drainage ditch along the toe of the downstream
slope of the dike. This drainage ditch serves to pick
up runoff from the shopping center located immediately
to the north of the dike, and thus would function only
during periods of rainfall and runoff. The only other
apparent feature to the dike is a well with manhole cover ~ '
located at the downstream toe approximately 150 to 200 ft. -

left of the left abutment. There is a pipe outlet
located in the well approximately 13 ft. lower than the
manhole rim, about 10 ft. below the crest of the dike.
This manhole well is believed to be a collecting point
for an internal seepage collecting system within the
downstream portion of the dike. However, no design

drawings or as-built plans showing details are available
to verify this.

Sketch plans and profiles of the dam and dike are

delineated on Figures I. and 2 In Appendix B. 9

2. Spillway

The spillway for Margerie Lake Reservoir is located at
the right abutment of the main dam and consists of a
30 ft. wide channel cut through the abutment. The
channel narrows as it continues down the abutment slope
and daylights some 200 ft. below the dam near stream

level.

Except for a retaining and guide wall on the left side

of the channel where the spillway abuts the dam embank- 6 6

ment, the channel is unlined. The right side of the
spillway opposite the main dam section is exposed ledge
rock, and it is believed that most if not all of the

A-I bottom across the channel is also ledge rock. The
channel is cut to a depth of 1.2 ft. below normal
reservoir storage level elevation 626, and a concrete
sill 2 ft. wide by 1.2 ft. high is built across the
channel as a control.

3
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The concrete guide wall on the left side of the channel
extends about 75 ft. downstream from the concrete

sill block. The excavated channel for this distance
is about 1.2 ft. lower than the top of the sill block

and is lined with hand-placed riprap. - Beyond this
level section, the channel slopes and converges, .. '.
narrowing to about 18 ft. in a distance of 60 ft. The ..
channel bottom for this length is also riprapped.

3. Outlets

The reservoir outlet is located to the right of the
center length of the main dam, near the low point of
the valley. The outlet is a 30 in. dia. pipe placed

through the dam and continued in buried trench to the
filter plant about 1,000 ft. south of the dam. No

bypass or blowoff from this outlet pipe has been provided.

Valves to control outlet releases from the reservoir are

located at an intake tower on the upstream face of the .
dam. The inlet to the intake tower is trashracked to
exclude large debris, and a 6 ft. by 6 ft. bulkhead gate
is provided to bulkhead off the intake tower. Two gate
valves in tandem are provided for regulating releases

into the outlet pipe. These valves are presumably 30 in.
dia., the same as the outlet pipe. Control valves are .
also located at the filter plant; and during normal plant
operation, these valves are used to regulate withdrawals

from the reservoir. The gate and valves at the dam are
now left open, and whether they are readily operable
is questionable. " %

c. Size Classification

The Margerie Dam is about 28.5 ft. high, impounding a

maximum storage of about 4,200 acre-ft. to spillway crest . .- :
level and about 6,100 acre-ft. to top of dam.
In accordance with size and capacity criteria given in .
Recommended Guidelines for Safety Inspection of Dams,. -

storage governs and therefore the project is classified as
intermediate in size.

d. Hazard Classification

A breach failure at the main dam at Margerie Lake Reservoir
would release water down to Padanaram Brook and thence into
Still River which traverses the City of Danbury. The main
filter plant for Danbury water supply lies directly below
the dam and would be inundated by a breach flow from the

4
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. reservoir. At least 25 homes, a number of roadside
commercial establishments, part of the Abbott Technical

I• School and Route 37 could be affected by a flood depth
of the order of 15 ft. South of Interstate Route 85 it

is probable that more densely populated areas of Danbury

would also be affected.

A breach failure of the north dike would spill flows
directly onto the several commercial establishments

constructed practically at the toe of the dike.

It therefore appears that a sudden breach of the dam would
probably cause some loss of life and appreciable economic

loss. Consequently, Margerie Lake Reservoir Dam has been
classified as having high hazard potential in accordance

. with the Recommended Guidelines for the Safety Inspection
-~ " of Dams.

- e. Ownership

S The Margerie Lake Reservoir dam and dike are owned by the
City of Danbury.

f. Operator

Mr. Ralph Welch
Superintendent of Public Utilities I S
Danbury City Hall
155 Deer Street
Danbury, CT 06810

Telephone: (203) 797-4537

g. Purpose of Dam

The Margerie Lake Reservoir is operated in conjunction with
East Lake Reservoir, West Lake Reservoir, and other water
storage facilities to supply municipal water to the City of
Danbury. Surplus waters from East Lake Reservoir are 'v.
transported into Margerie Lake Reservoir by gravity pipe
for holdover storage.

h. Design and Construction History

__ No information was recovered regarding the design or con- * -
struction of the main dam and dike. To the recollection of
City of Danbury Utilities Department personnel, the project
was constructed about 1933 as a Federal WPA project. It . .*,

is therefore possible that detailed design drawings and -"

specifications for the facility were never prepared.

5
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i. Normal Operating Procedure

There are no written operating procedures. Operators are
on duty around the clock at the filter plant near the

reservoir and are available to periodically check the
'reservoir conditions. Outlet gate and valves at the dam
are normally open and operation would not be a day-to-day
procedure, if they are now operable (see Section 3). ""S

1.3 Pertinent Data

a. Drainage Area

The drainage area contributing to the Margerie Reservoir is O
principally the area of the hillsides to each side and the
reservoir area proper, which encompass a total of 806 acres
or 1.26 sq. mi. The surface area of the lake at normal
storage level is 244 acres or 30 percent of the total basin.
The hillside rims of the drainage area rise to 200 ft. above
the reservoir level in distances of from 1,000 to 2,000 ft. :
from the shoreline. Runoff from rainfall on the area
adjoining the lake would be rapid, with but little surface .

infiltration. Disregarding spillway outflow, for a 19 in.

PMP rainfall, if the lake level was full to spillway level
at the start of the flood, the surcharge storage space
would fill only to about a 5 ft. depth. - .

b. Discharge at Damsite

I 1. Outlet Works Conduit

Discharge at Margerie Reservoir is provided by a single '

30-in. dia. pipe leading directly into the filter plant

"". below the dam. No bypass is provided and releases
cannot be made to the stream below the reservoir.
Because of this, a drawdown of the reservoir below
spillway level is not possible, except for that which

can be passed through the plant. The intake was .
submerged during inspection and the invert elevation
could not be determined.

2. Maximum Flood at Damsite -"

Since the Margerie Reservoir is constructed as an
off-stream facility in an area which has a small inflow,

no flows of consequence have been recorded.
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3. Ungated Spillway Capacity

The spillway at Margerie Reservoir is an ungated chute
with concrete sill control. The discharge capacity at .-

head to top of dam is about 1,600 cfs. The capacity

at estimated maximum flood surcharge level of 3.9 ft. - -

is about 740 cfs.

c. Elevation (ft. above MSL)

1 . Top of dam- 632.5
2. Maximum pool-design surcharge- 629.9
3. Spillway crest - 626.0
4. Diversion tunnel - none
5. Streambed at centerline of dam - 604

d. Reservoir

1. Length of pool - 8,600 ft.
2. Average width of pool - 1,200 ft. 6 - O

e. Storage (acre-ft.)

1. At normal storage pool - 4,270
2. At design surcharge - 5,350

3. At top of dam - 6,100

f. Reservoir Surface (acres)

1. Top of dam- 308
2. Maximum surcharge pool - 290

3. Spillway crest - 244
40e

g. Main Dam

1. Type - compacted earth embankment .

2. Length - 735 ft.
3. Height - 28.5 ft.
4. Top width - 10 ft. O :4O
5. Side slopes 2 to 1 upstream; 2 to 1 downstream
6. Zoning - unknown
7. Cutoff - unknown ."-'".

8. Grout curtain - none (assumed), . ~~~isi '-'i ..

7
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h. North Dike -

1. Type - compacted earth embankment
2. Length - 1,104 ft.

t."" 3. Height - 16 ft.

4. Top width - 10 ft.
5. Side slopes - 2 to 1 upstream and downstream
6. Zoning - unknown

7. Cutoff - unknown
8. Grout curtain - unknown

i. Spillway

1. Type - unlined channel

. 2. Length of weir - 30.5 ft.
3. Crest elevation- 626.0
4. Ungated
5. Upstream channel - unlined, partly in rock cut, riprapped
6. Downstream channel - unlined, partly in rock cut,

riprapped ."""

7. General - 1.2 ft. high control sill at elevation 626.0

j. Regulating Outlets

I . Invert -not ascertained
2. Size - 30 in. dia. pipe
3. Control mechanism - 30" guard valve; 30" control valve
4. Other - control at filter plant by outlet valves, size

not determined; releases not controlled by 30" valves at
dam; no bypass outlet from 30" pipe

.;'. %
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SECTION 2 - ENGINEERING DATA

2.1 Design.v-.-

1No data on the design of the dam or appurtenances has been

recovered and probably none exist. In 1967, however, the
City of Danbury had topographic maps at 100 ft. to the inch . .
prepared by photogrametric methods of the Margerie Lake area,
which delineate the location and elevations of the dam and
dike. In the course of the inspection, measurements were also
taken of the structures and a plan and profile layout of
Margerie Dam, dike and appurtenances has been prepared. These * .
plans are shown on Figures 1 and 2 in Appendix B.

2.2 Construction

The project is said to have been constructed as a Federal WPA
project about 1933. No records or correspondence regardingBconstruction have been found.

**"..* 2.3 Operation

The dam is operated by the City of Danbury, Department of -.

Public Utilities. There appear to be no formal records other - "
- than reservoir levels.

2.4 Evaluation

a. Availability

Since no engineering data is available, it is not possible O S
to make an assessment of the safety of the embankment. The
basis of the information presented in this report is
principally the visual observations of the inspection team.

b. Adequacy

Without any engineering data, a definitive review and assess-
ment of this dam is impossible. The evaluation is based
primarily on visual inspection and engineering judgment.

c. Validity

Not applicable.

9
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SECTION 3 -VISUAL INSPECTION

3 So

3.1 Findings

a. General

The visual inspection of Margerie Lake Reservoir Dam took-e
place on 23 October 1978. The dam appears to be in a
generally good condition. The north dike was observed and
also appears to be in a generally good condition. There

-, are a number of seepage points along the downstream toe of
the dam embankment. Light brush covers the downstream slope
and there is minor brush on the upstream slope. The gate
valves in the outlet structure are left open permanently

Sand may not be readily operable. There is no provision

for a blowoff on the pipe between the outlet structure and
the filter plant about 1,000 ft. south of the dam, where
valves control the outflow from the reservoir.

b. Main Dam and North Dike

1. Main Dam

Margerie Lake Reservoir Dam has an embankment about

-- I 735 ft. long with a maximum height of 28.5 ft. and
a crest width of 10 ft. The horizontal and vertical
alignment of the embankment is good. The upstream

,: slope protection is hand-placed rock riprap, which is
in generally good condition (Appendix C, Photo No. 1).
Some minor erosion in the area where the bridge from
the intake structure intersects the crest of the dam
has recently been filled with trap rock having a maximum
size of 2 in. There is some minor brush growth above
what appears to be normal storage level. At the right "
abutment, there is a large outcrop of granitic rock
through which the spillway channel has been cut. .-

The downstream toe of the dam where the embankment
slope intersects natural ground has a rock facing for

a distance of about 10 ft. to 15 ft. along the slope,
which extends eastwards from the right abutment for about .-... *

270 ft. The downstream slope appears to be quite stable
with no evidence of bulges or slides, but there is a 9 14
considerable amount of light brush growing on it
(Appendix C, Photo No. 2). At the lowest point in the

.. downstream toe, there is a wet area with some minor

10
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seepage estimated at 1 to 2 gpm. Another wet area was
noted 81 ft. left of the left wall of the outlet -,

structure and about 50 ft. downstream of the centerline
of the dam. This wet area is about 10 ft. by 20 ft.

- .* There appears to be a rock toe between the right abutment
and this point, but it does not extend further towards
the left abutment, as far as could be determined. The
entire downstream toe is somewhat obscured by light tree
and brush growth, which should be cleared to facilitate -.

observations in the future. A third wet area was
-- 4observed; however, this appears to be an accumulation of

seepage rather than a single, well defined spring or
boil. This area is about 15 ft. by 30 ft., beginning
about 100 ft. to the right of the right wall of the
outlet structure (Appendix B, Figure 1). Two small
chuck holes (less than 12 in. dia.) were noted on the
downstream slope about 40 ft. to the left of the spillway
outlet channel training wall, 2 ft. and 4 ft. respec-
tively from the crest of the dam, vertically. A
motorcycle path was noted on the downstream slope of the , *
dam, up to a foot deep, located about 100 ft. to the right
of where the left end of the embankment intersects natural
ground.

2. North Dike

The north dike has an embankment about 1,100 ft. long . .
with a maximum height of about 16 ft. and a crest
width of about 10 ft. There are no evidences of
bulges, or horizontal or vertical movement, although
the horizontal alignment is irregular (Appendix B,
Figure 2). The upstream slope protection consists of _ ,',U
dumped and hand-placed riprap (Appendix C, Photo No. 3).
Some riprap is missing in an area adjacent to an
earth ramp near the center of the dike.

The upper part of the upstream slope, crest and down-
stream slope are all covered with light brush growth
(Appendix C, Photo No. 4). There is a drainage ditch

along the downstream toe of the dike which takes runoff
from the shopping center development immediately
downstream from the dike, which was dry at the time
of the inspection. There is a manhole on the downstream

slope located about 150 ft. to 200 ft. right of the
left abutment. The water level was measured at 13 ft.

below the rim, or about 13 ft. below the reservoir
level, indicating that the water is probably seepage and
the manhole is probably connected to a toe drain.
There is an outlet pipe on the north side of High-
way 39 located immediately north of the dike and

• ° .°.. "
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across the street from the Post Office. At the time
of the inspection the flow was about 100 gpm with
the water running clear. It is assumed that this was

.3 discharge from a toe drain.
c. Appurtenant Structures

1. Spillway

The spillway at the right abutment consists of a 30 ft. O
wide channel cut through the rock, across which a

-' .'-" concrete control sill has been built (Appendix C,
Photo No. 5). The unlined channel cut to a depth of

" . 1.2 ft. below spillway level was found to be in generally
good condition, with hand-placed rock riprap in the

bottom and side slopes. A 75 ft. long concrete retaining " '
and guide wall has been built on the left side of the
spillway outlet channel. The concrete appears to be in
good condition with some superficial spalling. There

is some minor tree and brush growth in the outlet

channel about 200 ft. downstream from the spillway,
including one tree 12 in. in circumference (Appendix C,
Photo No. 6). A wet area was noted at the junction of

the spillway outlet channel and natural ground, about
250 ft. downstream from the spillway crest. This wet
spot probably results from seepage from the reservoir

into the spillway outlet channel.

2. Outlet Structure

The outlet structure is a 30 in. dia. pipe. A concrete
shaft, located about 20 ft. upstream of the dam crest

I - and about 270 ft. from the left side of the spillway,
contains the two control gate valves. The concrete is
in generally good condition, with some hairline cracks
and minor spalling noted. The inlet could not be
observed and the outlet is a buried pipe. Both gates

• '. are left in the open position on a more or less permanent
basis and it is doubtful whether they could be closed
without difficulty. I'- .- O

d. Reservoir Area

An inspection of the reservoir shoreline revealed no evidence
of sloughing or erosion.

e. Downstream Channel

The downstream channel is wooded and overgrown. There is a

culvert under the access road which crosses the channel.
There was no evidence that water has ever discharged over the .'.
spillway, but water stains on the outlet tower indicate that

at times the water has reached normal storage level.

".:.. 12
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3.2 Evaluation

The visual inspection of the dam revealed sufficient information 2
to permit an assessment of those features affecting the safety
and stability of the structure to be made. The dam and
appurtenant works are judged to I-e in good condition.-
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

The Margerie Lake Reservoir facility is operated by personnel
of the Danbury Public Utilities Department, who are stationed

at the filter plant about 1,000 ft. below the dam. Reservoir
operation entails mainly the release of stored water from the " " -

.

reservoir as water supply needs warrant. The outlet from the
reservoir to the filter plant is a pressure pipe with valves ..-

at the outlet of the pipe, such that day-to-day regulation of
the outlet valves is not required and, indeed, they are left

"- open permanently. No documented operating procedures have , .
been prepared.

4.2 Maintenance of Dam and Dike

At the main dam and north dike, little maintenance is required
except for periodic cutting of brush growth on the embankments.
No documented maintenance instructions have been prepared.

4.3 Maintenance of Operating Facilities

The gate valve operating mechanisms require periodic maintenance
to keep them serviceable.

4.4 Warning System

" ..* No warning system is in effect at this dam.

4.5 Evaluation

Although little is known about the construction of the facility,
it has simple operating devices and, as such, requires no
detailed operating procedures. Maintenance involves periodic
growth removal from the embankments and surveillance regarding
seeps, slope damage, animal burrows, etc. Outlet operating
valves require checking for serviceability. A formal warning O

and emergency evacuation system should be developed.

14
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

1. Area-Capacity Curves for Reservoir

It is believed that the Margerie Lake Reservoir is
an enlargement of a small lake which formerly occupied
the area, such that some inactive storage below the
level of the foundatior, of the dam is contained in the
lake. The reported active capacity of the reservoir is - "
4,297 acre-ft. to the level of the spillway crest.

Surcharge capacity above the normal storage has been
computed from planimetered areas of the contours
delineated on the USGS 7.5 minute series quadrangle
sheets. A reservoir area-capacity curve is shown on
Figure 3 in Appendix D, page D-1.

2. Test Flood

The test flood chosen to evaluate the hydrologic and
hydraulic capacity of Margerie Lake Reservoir Dam was

selected in accordance with the criteria presented in
the Recommended Guidelines for Safety Inspection of Dams.
Since this dam is classified as intermediate in size

with a high hazard potential, a test flood of a magni-
tude corresponding to the full Probable Maximum Flood

was selected for the evaluation.

3. Flood Hydrology

For the purpose of determining potential runoff from
. ,*, the 806 acre drainage area, an inflow flood hydrograph

was prepared to serve as the test flood for evaluating
the hydraulic criteria of the design. Precipitation .- ---
data was obtained from Hydrometeorological Report No. 33,
which for the Connecticut area approximates 24.3 in.
of point rainfall over a 10 sq. mile area. This value
was reduced by 20 percent to allow for basin size,
shape and fit factor. The 6 hour rainfall-duration
curve of 19.2 in. was then distributed and rearranged P "
as suggested in Design of Small Dams, from which an
inflow hydrograph was prepared, assuming only a short
lag period unitgraph because of the rapid runoff in the

M 15
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, .* confined basin. The inflow hydrograph shows an inflow -
peak of about 11,000 cfs. occurring about 3 hours
after the start of the flood event. The hydrograph

is shown on Figure 4 in Appendix D, page D-4.

Routing the above PMP hydrograph inflow flood through -

the reservoir and spillway results in a maximum spillway
outflow of about 740 cfs. at reservoir elevation 629.9U or with a remaining freeboard of 2.6 ft. to top of dam.
It is thus apparent that overtopping the dam from a PMP
flood event would not be possible (Appendix D,
Figure 4, page D-4).

b. Experience Data

No information is available with respect to past operation of . *

the reservoir nor are there any records of the occurrence
of spills.

c. Visual Observations

From a cursory examination for scouring at the unlined
chute of the spillway, no evidences that the spillway
had operated were observed. The reservoir at the time of
the inspection was at about elevation 622.5; stain marks on S
the dam riprap and outlet tower show that the reservoir has -

been at times up to normal storage level.
.--. [ .-- *

d. Overtopping Potential -.

As noted in Section 5.1a, the maximum surcharge head result-
ing from a routing of a PMF would reach 3.9 ft., leaving a
freeboard to top of dam and dike of about 2.6 ft. On this

basis, the threat of an overtopping of the dam owing to a
Probable Maximum Flood event would not materialize. .:

. ~e. Drawdown Capacity :Z..

There is no provision for drawdown of the reservoir except
by means of withdrawals through the filter plant. These

4. withdrawals are small compared to the amount of storage
below spillway crest level and would have but very little .

S effect if need for a rapid evacuation of the reservoir was .•. p "
required. Rapid drawdown could be carried out only by a
controlled breaching of the spillway or of the dam. , +

-n ~ . k"..* -. =
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f. Downstream Hazard Potential

Breaching of the dam or dike by overtopping is not a
likelihood, as noted in Section 5.1a, but a breach
because of structural failure of the dam or dike by piping
or sloughing could conceivably occur. A breach from that

.. cause would be similar to that from an overtopping and the
"rule of thumb" criteria suggested in the NED March 1978

A* Guidance Report would be applicable, except that the . .
reservoir at such a time would be somewhat lower than to.--
the top of the dam. Since such weaknesses usually show up

.1 . after prolonged periods of precipitation when the embankment .'-
4 'slopes would become saturated or when somewhat higher than

normal loadings from reservoir storage raise the phreatic
line in the dam, it could be assumed that failure might . .
occur at about half the surcharge head for a PMF. In this
instance a reservoir surface at about 627.5 at breach
failure time might be considered applicable for analysis
purposes.

Assuming a 100 ft. breach width at the main dam, a flood

surge of about 12,000 cfs. could be released from the
reservoir. On this basis, plotted on Figure 5 are curves

.- " showing discharges and reservoir elevations versus emptying
time (Appendix D, page D-5).

At the north dike, although the downstream toe of the embank-
ment is as much as 10 ft. below normal storage level, the
area downstream from the dike where the highway is located
is much higher, being at a level above average storage in
the reservoir for a good portion of the area. As indicated

on the profile on Figure 2, only for about 300 ft. along
the highway is the level below elevation 626, where the
highway profile dips to about elevation 624. If this

highway reach forms a control, only about 1,000 cfs. could
be released if the dike failed, assuming the reservoir was

, at normal storage level when the breach occurred. The Post

Office below the dike and about five homes across the
road below the athletic field would be the main facilities " -
affected.

There are now a number of homes and commercial establishments .-..

along State Highway 37 which follow Padanaram Brook below .'

Margerie Lake Reservoir. Stage-discharge computations show
that a flood depth of up to 15 ft. would prevail for an I
11,000 cfs. discharge down the brook. From Figure 5 it can
be seen that a 100 ft. wide breach at Margerie Lake Dam

. -could release that magnitude discharge, and that only

17
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15 minutes of outflow would be needed to fill the entire - O
reach of the Padanaram Brook valley to the 15 ft. stage.
At least 25 homes, a number of roadside commercial
establishments, part of the Abbott Technical School and
Route 37 itself would be affected. It is probable that
more densely populated areas of Danbury south of Interstate
Route 84 would also be affected. During the inspection
it was noted that foundations for a number of new homes in - "
a housing development were being built practically at
stream level on both banks of the stream along Highway 37 " "
and Padanaram Road below the Margerie Lake Reservoir.
These and any future new homes in the vicinity would also "
be affected. Delineated on Figure 6 (quad sheet graphic) ' O
are the areas which could be flooded by a breach failure
of either the main dam or the north dike (Appendix D, . -"
page D-8). ..
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SECTION 6 -STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

ORThe field investigations of the main dam earth embankment and0
north dike revealed no significant displacements or distress
which would warrant the preparation of slope stability
computations based on assumed soil properties and engineering
factors. Data on the design and construction of the south
dam and north dike could not be obtained. Both the main dam
embankment and the north dike appear to be in good condition.

b. Design and Construction Data

"As built" plans for the dam and dike are not available.
Since shear strength data of the embankment material and
foundation were not available, and since details of dike
and dam construction are not available, a detailed stability

* analysis is not deemed worthwhile.

c. Operating Records

The level of water in the reservoir is recorded by the
operators of the filter plant.

d. Post Construction Changes

The results of the field inspection and a check of the
available records produced no evidence of changes which
might impair stability of the dam or dike. However, as
stated, no design or construction drawings were available.

e. Seismic Stability

The dam is located in Seismic Zone No. 2 and, in accordance
with recommended Phase I guidelines, does not warrant
seismic analyses. -

.4 tr. Dt.ntedsg n ontuto ftesuh- ""
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

On the basis of the Phase I visual examination, the main _ .
dam and north dike appear to be in good condition and

-* functioning adequately. The deficiencies revealed are
not of major concern, but tend to indicate that a small
amount of additional routine maintenance is required.

• The two outlet control gates are left open permanently and
their serviceability is doubtful. The reservoir cannot
be drawn down rapidly because there is no blowoff on the

30 in. dia. outlet pipe to the filter plant. The spillway
capacity is adequate to pass the test flood outflow without
overtopping the dam.

8 b. Adequacy of Information ''

The information recovered is considered adequate for the -. ..

"- purpose of making an assessment of the performance of the .. •.....
dam.

i U c. Urgency U""S

The recommendations and remedial measures enumerated below

, .3 should be implemented by the owner within two years after
receipt of the Phase I Inspection Report.

d. Need for Additional Investigation

• The visual inspection identified two potential problems
which require additional investigation. These are:
1) lack of means for rapid drawdown of the reservoir, and,

2) outlet control gates which may be difficult to operate.

7.2 Recommendations

It is recommended that the owner should retain the services of a

competent registered professional engineer to make investigations,

studies and, if proved necessary, design a suitable means of
rapid drawdown for the reservoir. Two possibilities are: g
1) provision of a blowoff on the existing 30 in. dia. outlet
pipe, or 2) provision of a separate new outlet facility.

20
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7.3 Remedial Measures

a. Operation and Maintenance Procedures

1. Brush growth on both the main dam and north dike should
be cut on a regular basis.

2. Seepage at the downstream toe of the main dam should be
monitored for quantity and clarity periodically during
periods of high reservoir level and at least once a year.
Seepage entering the toe drain manhole located on the
downstream slope of the north dike should also be moni-
tored on the same basis.

3. Two small chuckholes in the main dam approximately
40 ft. left of the spillway left training wall should
be filled.

4. Riprap missing on the upstream slope of the north dike
should be replaced in the area adjacent to the earth
ramp near the center of the dike.

5. The 30 in. dia. outlet gate valves should be tested to
determine whether they function properly and, if neces-
sary, put into good working order.

6. The owner should develop a formal flood warning system. "
An operational procedure to follow in the event of an
emergency should also be adopted.

7.4 Alternatives

There are no practical alternatives to the above recommendations. -

, ' . *1.
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