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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154

,/,"- -'.AT TENT; OFo MAY .i :J
NEDED

Honorable Ella T. Grasso
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut ObI15

Dear Governor Grasso;

Inclosed is a copy of the Mad River 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 included 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

4 action is a vitally important part of this program.

S".A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.

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

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

program.

Sincerely, . , .:, I

md~ h. SCRUIDER. '...:Incl MA -----

As stated Colonel, Corps of Engine.rs
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: CT 00030
*Name of Dam: Mad River Dam

* -Town: Waterbury
*County and State: New Haven, Connecticut

Stream: Mad River
*.Date of Inspection: 28 October, 1979

BRIEF ASSESSMENT

Mad River Dam (AKA Homestead Avenue Darn) is a stone fill concrete-

-:faced dam about 300 feet long, with a downstream earth embankment

and a 60-foot long central concrete spillway section. The maxi-
-. mum structural height of this dam is 31 feet. A new 3-foot high

concrete parapet wall has been constructed on top of the existing
dam (1977). An earthen dike was constructed at the same time,
about 190 feet in length, along the right side of the reservoir.

-. Mad River Dam was used to provide an industrial water supply to
- the Mattatuck Manufacturing Company. The reservoir has a storage

volume of 110 acre-feet and the size classification is thus small.
- A breach of the dam could affect the Fairlawn East apartment corn-

plex, about 500 feet downstream of the dam, along with the urban
residential properties (about 50 homes) near the Mad River be-

2 tween Hamilton Avenue and Connecticut Interstate Highway 1-84.
With the possibility of some loss of life and the probability of
excessive econornic losses, the darn has been classified as having
a high hazard potential.

R
The dam was judged to be in fair condition. Possible settlement
of the crest was noted. The horizontal and vertical alignment
of the dam is good. Erosion was noted adjacent to spillway wing
walls. Considerable erosion of the downstream slope on the left
(east) side of the dam was noted, and trespassing on the slopes
was also observed. Boulders and rocks have been placed at the

* . toe and on the downstream slope to the left of the spillway.
Sizeable trees are growing along the downstream toe on the right
(west) side of the dam. The spillway weir is in gener-ally good
condition, with minor spalling noted. The stone masonry train-
ing walls are in good condition.p

The spillway is not adequate to pass the 1/2 PMF test flood out-
flow without overtopping the dam and dike. The test flood would
overtop the dam by about 0.5 feet. The spillway would pass
about 87 percent of the test flood outflow without overtopping
the dam. 0

;'v
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Within one year of receipt of the Phase I Inspection IWaq-ort,
the owner should obtain the services of a .liI-( r,:c>.torr .
engineer to perform the following: 1) investiuJate the vo<ss:1C
existence of seepage underneath the boulders strewn along the
left side of the dam and design corrective measures, i ne-
2) design procedures for repairing the large erosion channels

* on the downstream slope along the left side of the nam; 3) de-
sian procedures for clearing trees and brush 'rom tho c::nr..n nt

section of the dam and the dL-,,nstrjam t, IK; .. rd 4) 17:.
spillway section under "no flow" condition and 5) rt-pair or

replace footbridap, as required; and 6) perform detailed hvdroloeic
• "and hydraulic investigations to determine the need for and means

- .- of increasing project discharge capacity and to provide such moans
as the engineer desions.

The owner should also carry out the following operational and
- -. maintenance procedures: 1) establish grassy vegetation, or
" other erosion-resistant protection, on the downstream slope of

the embankment section at the right side of the dam; 2) main-
tain the area within 30 feet downstream from the toe of the dam

*1 free of trees and brush; 3) remove trees and brush from the down-
stream channel and for a distance of 25 feet on either side of
the channel for a distance of 100 feet downstream of the dam;
4) engage a qualified Registered Professional Engineer to make a
comprehensive inspection of the dam once a year; 5) establish a

formal surveillance program for use during and immediately after
heavy rainfall and also a flood warning plan to follow in case
of floodflow conditions or imminent dam failure; and 6) operate
blow off to ensure the continued ability to regulate the water
surface for maintenance purposes.

9 .*. ivazra,_ PE._
President

Registered, Ct. 7634
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This Phase I Inspection Report on Mad River Dam

.- has been reviewed by the undersigned Review board members. In our
o " .opinion, the reported findingts, conclusions, and recommendations are

consistent with the Recomended Guidelines for Safety Inspection of
Dams, and with good engineering Judgment and practice, and Is hereby
submitted for approval.

ARAMAST MAHTESI.AU, MEMER
Geotechnical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, MB[ER
Design Branch
Engineering Division

RIO" DIE ONO
Water Control Branch
Engineering Division

APPROVAL nUC DED:

" a. AR
SChief* ESgluserifg Division

•~ .1
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PREFACE

S 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 avail-
able data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, *
testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation: however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the re-
ported condition of the dam is based on observations of field con-
ditions 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 other-
wise be detectable if inspected under the normal operating environ-

* - ment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external condi-
tions, 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 hydro-
logic 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 pos-
sible storm runoff), or fractions thereof. Because of the magni-r

- tude and rarity of such a storm event, a finding that a spillway
* will not pass the test flood should not be interpreted as neces-

sarily posing a highly inadequate condition. The test flood pro-
vides a measure of relative spillway capacity and serves as an aide

- in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition
and the downstream damage potential.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-tresp~-ing signs, repairs to exist-

* ing fences and railings and other items which may be needed to
minimize trespass and provide greater security for the facility
and safety to the public. An evaluation of the project for com-
pliance with OSHA rules and regulations is also excluded.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I !NSPECTION REPORT *

.1 MAD RIVER .A4-CT 00030
SECTION 1 -PROJECT INFORMATION

1.1i GENERAL:

* a. Authority. Public Law 92-367, August 8, 1972, author-
ized the Secretary of the Army, through the Corps of Engineers,
to initiate a national program of dam inspection through the

United States. The New England Division of the Corps of Engi- *
neers has been assigned the responsibility of supervising the
inspection of dams within the New England Region. Flaherty
Giavara Associates, P.C. 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 was issued to
Flaherty Giavara Associates, P.C. under a letter of 19 October

* 1979 from William E. Hodgson, Jr., Colonel, Corps of Engineers.
Contract No. DACW33-80-C-000l 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) To update, verify and complete the National Inven-
tory of Dams.

1.2 DESCRIPTION OF PROJECT:

a. Location. The Mad River Dam is located in the City of
Waterbury, Connecticut approximately 4000 feet north of Inter-
state Route 84 off Homestead Avenue. The reservoir is shown on
U.S.G.S. Topographic Map "Waterbury, Connecticut" at a latitude
of 41*32156"~ and a longitude of 73o00'24". The Location Map on
page vi shows the location of the structure.

b. Description of Dam and Appurtenances. The dam is a
*concrete faced stone masonry structure with a downstream earthen

embankment. A concrete spillway 60 feet in length is located near
the center of the dam. To the left (east) of the spillway a 3

d '~ foot high concrete parapet wall has been constructed on top of



the masonry wall and ties into an existing stone wall. On the
right (west) side of the spillway a similar concrete parapet wall
has been constructed extending to an earthen dike located alongr the western side of the reservoir. The maximum structural height
of this dam is 31 feet. The concrete parapet wall elevation is
111.0 feet. The top width is 1.25 feet and the base width is
3.0 feet. These 3 foot high parapet walls have a vertical down-
stream face and an upstream face slope of 1 horizontal to 1.7
vertical. The upstream concrete face of the dam begins at ele-

vation 108 and extends to the reservoir surface at a slope of
1.25 horizontal to 1.0 vertical. The downstream embankment sec-
tion has a grassed slope of 2:1.

Appurtenant structures consist of a spillway, outlet works and a
bank run gravel dike. The concrete spillway has a crest elevation
of 102 feet and is 60 feet in length. The downstream face slopes
from the crest to elevation 80+ feet. The outlet works consists
of an unknown sized conduit which passes under the west side of
the dam. Two valve stems are located on the upstream side of the
dam. The conduit outlets through a masonry structure on the down-

* stream side of the dam. The dike is 192 feet in length located
along the west bank of the reservoir with a north-south orienta-
tion. The top of dike elevation is at 111.0 feet with a top width
of 2 feet and 2 horizontal to 1 vertical side slopes. This dike
joins the concrete parapet wall at the right abutment.

C. Size Classification. Mad River Dam Reservoir has a
storage volume of 110 acre-feet and a dam height of 31 feet.
Storage of less than 1,000 acre-feet and height less than 40 feet
classifies this dam in the "small" category according to guide-
lines established by the Corps of Engineers.

d. Hazard Classification .The dam is classified as having
a "high" hazard potential. A review of the downstream conditions
indicated that the number of dwellings in the probable impact
area is about 50. High value industrial and commercial properties

** -~ are located approximately two miles downstream of the dam and
~ ~. excessive economic loss would result from dam failure.

e. Ownership. The ownership of this dam at present is sub-
ject to dispute. John Errichetti Associates, 34 Prospect Street,
Waterbury, Connecticut, phone no. 756-4685,claims present owner-
ship and has been the recipient of past correspondence from the
Connecticut Department of Environmental Protection (D.E.P.) rela-
tive to dam safety and maintenance. However, contained within
Connecticut DEP files is legal correspondence which claims that

K: the owner of the dam and others along the river is the Mad River
Company.

'. ..*f. O!perator. The previous owner of the dam was Mattatuck
* .4 Manufacturing Company, 20 East Main Street, Waterbury, Connecticut.
* This company has maintained responsibility for the day to day

-1 -2-



operation of this dam. Operator - Gilbert Bouton - 756-4661.

g. Purpose of Dam. Previously the dam was used to provide in
V industrial water supply to the Mattatuck Manufacturing Company. The

dam provides limited flood control but serves no other known purpose

at the present time.

h. Design and Construction History. Information regarding

the original design and construction of this dam is not available.
In July of 1977 dam improvements were implemented by the John

* Errichetti Company of Waterbury, Connecticut. These improvements
included the construction of a concrete parapet wall over the
existing stone masonry dam embankment and an earthen dike.

Construction plans for these imnprovements prepared in February
1974 by Joseph Adam, P.E. are available. In addition the hydrau-
lic spillway criteria were defined in a letter dated February 20,

' 1974, by John Errichetti Company. These documents are included
in Appendix B.

i. Normal Operation Procedure. The original water tap from
the reservoir to the Mattatuck Manufacturing Company via a sub-
surface conduit apparently has ceased. All river flows now pass

directly over the spillway to the downstream river channel.

1.3 PERTINENT DATA:

17.4 a. Drainage Area. The drainage area to Mad River Dam is

17.4 square miles. It is characterized by flat valleys and roll-
, '. ing upland terrain that is well wooded. The watershed is about

7 miles in length and has a maximum width of approximately 3 1/2

miles.

b. Discharge at Dam Site.

unknown !1) The available construction plans show a conduit of
unknown size under the west side of the dam. The conduit outlets

through a masonry structure on the downstream side of the dam.
-I The approximate invert elevation at the outlet is 80.0.

"*' •" 2) There are no known records of past floods or flood
stage heights at the dam.

3) The ungated spillway capacity at the top of dam -
4860 CFS at El. 111.0.

v_-. ~ 4) The ungated spillway capacity at test flood eleva-
tion - 6930 CFS at El. 113.4.

, 4 5) The gated spillway capacity at norial pool elevation
is not applicable at this dam.

-3-



6) The gated spillway capacity at test flood elevation
is not applicable at this dam.

1 ~7) The total spillway capacity at test flood elevation -3

*6930 CFS at El. 113.4.

4860CFS8) The total project discharge at the top of dam-

9) The total project discharge at test flood elevation-
11,200 CF'S at EL. 113.4.

c. Elevation. (Confirmed elevations from construction plans

based on an assumed datum.)

1) Streambed at toe of dam........................... 80.0

2) Bottom of cutoff.................................. N/A

3) Maximum tailwater................................. N/A

4) Recreation pool................................... N/A

5) Full flood control pool........................... N/A

6) Spillway crest................................... 102.0

*7) Design surcharge (Original design).............. 108.5

*8) Top of dam....................................... 111.0

9) Test flood design surcharge..................... 111.5

d. Reservoir. (Length in feet)

*1) Normal pool...................................... 1400

*2) Flood control pool................................ N/A

:~3) Spillway crest pool.............................. 1400

-~4) Top of dam....................................... 1900

5) Test flood pool.................................. 1900

-. e. Storage. (acre-feet)

*.1) Normal pool........................................ 56

2) Flood control pool................................ N/A

3) Spillway crest pool................................ 56

-4-
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4) Top of dam .. . . . . . . . .. . . . . . . . 110

5) Test flood pool............................... 113

f. Reservoir Surface. (acres)

1) Normal pool..................................... 6

2) Flood-control pool............................ N/A

3) Spillway crest.................................. 6

4) Test flood pool................................. 6

5) Top of dam...................................... 6

g. Dam.

1) Type: Concrete faced stone
masonry structure with
downstream earthen em-
bankment and concrete
parapets. Dike along

* west side of reservoir.

2) Length: Dam: 300 feet. Dike:
192 feet.

3) Height: 31 feet

:§- ~.4) Top Width: Masonry embankment: Varies
8 to 13 feet. Parapet:
1.25 feet.

5) Side Slopes: Upstream concrete face:
V..' 1 horizontal to 1.2 ver-

tical. Downstream embank-
ment: Varies 1.5-2.0
horizontal to 1 vertical.

6) Zoning: Unknown

7) Impervious Core: Unknown

8) Cutoff: Unknown

9) Grout Curtain: Unknown

h. Diversion and Regulating Tunnel.

991) Type: Not applicable

2) Length: Not applicable

.55



* .3) Closure: Not applicable

4) Access: Not applicable

5) Regulating Facilities: Not applicable

i.Spillway.

1) Type: Concrete-Broad Crested

2) Length of weir: 60 feet

*3) Crest elevation: 102 feet

4) Gates: None

5) U/s Channel: Reservoir

6) D/S Channel: Natural river channel

j.Regulating Outlets.

1) Invert: 80+

2) Size: Unknown

3) Description: Conduit shown on con-
struction plans -

masonry structure at
outlet.

4) Control Mechanism: Valve stem

Ar
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SECTION 2 -ENGINEERING DATA

F~ 2.1 DESIGN:

No engineering data has been found to provide any information
about the design of the Mad River Dam.

2.2 CONSTRUCTION:

A preliminary plan showing alterations and repairs for Homestead
Avenue Dam (AKA Mad River Darn) dated 2-74 prepared by Joseph A.

*Adam, P.E. No. 9019 is the only known construction information
available.

2.3 OPERATION:

ON ~ Formal operational records are not available for this dam.

2.4 EVALUATION:

a. Availability. Only minimal engineering information is
available for this dam.

b. Adequacy. The lack of in-depth engineering data did not
* allow for adefinitive review. Therefore, the adequacy of this

dam could not be assessed from the standpoint of reviewing design
and construction data, but is based primarily on visual inspection,

-, past performance history and sound engineering judgement.

c. Validity. There is no reason to question the validity
of the available data.

7



.° 07

SECTION 3 - VISUAL INSPECTION

S3.1 FINDINGS:

a. General. The dam is a stone fill, concrete faced dam,
with a downstream earth embankment and a 60 foot long central
concrete spillway section. A new concrete parapet wall has been
constructed on top of the existing dam (1977). Possible settle-
ment of the crest was noted in the vicinity of station 0+90. The
horizontal and vertical alignment of the dam is good. Erosion was
noted adjacent to spillway wingwalls. Considerable erosion of the
downstream slope on the left (east) side of the dam was noted, and
trespassing on the slopes was also observed. Sizeable trees are
growing along the downstream toe on the right (west) side of the
dam. The spillway weir is in generally good condition, with minor
spalling noted. The stone masonry training walls are in good con-
dition.

b. Dam.

1) Upstream Face - The upstream face appears to be a
sloping concrete stone faced masonry wall. A new 3-ft-high con-
crete parapet wall has been constructed on top of the masonry wall
along the right side of the dam from the spillway to the right
abutment. On the left side of the spillway, the new concrete
parapet wall is approximately 30 feet long and connects to a pre-
viously existing stone wall on top of the dam. The parapet wall
is in good condition, with only minor spalling observed. Some
efflorescence of the concrete was noted along the upstream face.
(See photo no. 1 and photo no. 4.)

2) Crest - The crest of the dam is covered by an asphalt
sidewalk that connects with a footbridge over the spillway (see
photo no. 2). The asphalt has been patched at many locations
along the downstream edge where erosion had previously undermined
the asphalt.

3) Downstream Face - The downstream face is comprised of
an earth embankment on both sides of the central spillway section
as shown on photo no. 3. On the left side of the dam, the embank-
ment has eroded in many locations as indicated in photo no. 5. On
the left side of the dam, there is a large erosion gully on the
downstream slope which is 8-ft-wide and up to 4-ft-deep in places
and extends from the crest to the toe of the slope as indicated
on photos no. 8 and no. 10. In addition to the extensive erosion
and gullies, the slope is covered with numerous large boulders
up to 4 ft in diameter as shown in photo no. 6. There is no in-
formation available indicating when and for what purpose these
large boulders were placed on the slope. No seepage could be ob-
served between the large boulders at the toe of the slope. Trees

-. are growing on the downstream slope near the right abutment as
indicated in photo no 7. Near station 1+50, there has been

-8-



considerable erosion of the downstream slope near the spillway's
right training wall. Several boulders have been exposed on theU slope as indicated in photo no. 9. At approximately Sta 0+90, a
path has been worn bare on the downstream slope from the crest
of the dam to the downstream toe. The downstream toe of the earth
embankment on the right side of the spillway is covered with brush
and trees as indicated in photo no. 11. There was no evidence of

- wet spots or seepage noted during the visual inspection. Several
stumps up to 14-in.-dia. were observed on the downstream slope in
the vicinity of Stal1+l0. Near the right abutment, trees up to
l8-in.-dia. are growing on the slope and at the downstream toe.

* - 4) Spillway - The downstream face of the concrete spill-
~. way is in good condition with no significant erosion of the concrete

noted. Discharge over the spillway face limited inspection of this
feature. The stone and mortar spillway training walls are also
in good condition. Some deterioration was observed along the top
of the left training wall (east side of dam) adjacent to the foot-
bridge. There is a shallow plunge pool at the toe of the spillway,

.*.*-. which appears to be a natural scour hole. The sides and bottom
are lined with native cobbles and gravel, and are stable. The
approach to the spillway is directly from the reservoir, and was
clear of obstructions and free of debris.

c. Appurtenant Structures. The plans show a conduit of uni-
known size under the west side of the dam. Two valve stems were
observed on the upstream side of the dam, west of the spillway.
The handles had been removed. The outlet is through a masonry
structure on the downstream side of the dam. The structure was
found to be partially full of debris and the outlet pipe could not

*be seen. (See Photo No. 13)

cd. Reservoir Area. The perimeter of the reservoir has mod-
*. erate to steep slopes that are well wooded and stable (see photo

no. 15). There is no evidence of slides or sloughing. The up-
. stream end of the reservoir has significant sediment deposits that

- are projecting above the water level in some areas. The exposed
sediments support reed growth and shrub vegetation. The probable
source of sediment is the continuing urbanization of the lower
watershed, and several recent earth mining projects.

e. Downstream Channel. The channel has a typical width of
. 30 feet and a normal flow depth of about 2 feet. It is a natural

channel with wooded banks as-shown in photo no. 12. The stream
bed is cut into glacial till with stream deposits of sand and
gravel noted. An armored bed of gravel and cobbles is present in
some reaches. The channel is neither aggrading or degrading.

f. Footbridge. The metal truss members are severely deter-
iorated at several locations, most noticeably at the bottom chord

4 LI bearing plates on the southwest and southeast corners of the bridge.
Two diagonal braces between the bottom chords have rusted and failed.
Several bolts at truss joints have nuts missing.

4 ** 9
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3.2 EVALUATION:

Based on visual inspection, Mad River Dam is in fair condition.

Trees are growing on the downstream slopes of the embankment sec-
tion at the right and left ends of the dam and along the down-
pulled out or if a tree dies and its roots rot, seepage and ero-
sion problems may result. The trees and brush growing immediately
downstream of the dam make it difficult to inspect that area ade-
quately.

Extensive erosion and sloughing of the downstream slope has oc-
curred on both sides of the spillway. This continued erosion
could lead to future stability problems if not corrected. Bould-
ers and rocks have been placed at the toe and on the downstream
slope to the left of the spillway. These boulders prevent de-
tection of seepage if it is occurring in this area. Also erosion
of the slope as a result of surface runoff will be obscured by

* '. the presence of the stone cover.

1b
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SECTION 4 -OPERATIONAL AND MAINTENANCE PROCEDURES

I4.1 OPERATIONAL PROCEDURES:

a. General. Since the outlet structure for the dam is
not operable, the water level impounded by Mad River Dam is
not controlled and no formal operational procedures are fol-
lowed.

b. Description of any warning system in effect. There
* ~. is no warning system of any kind in effect at the dam. There

are no formal emergency operation plans in effect for lowering
the water level in anticipation of severe storms.

4.2 MAINTENANCE PROCEDURES:

a. General. Maintenance of the dam appears to be gener-
ally lacking.

b. Operating facilities. There are no formal mainten-
Sance procedures followed for the operating facilities.

4.3 EVALUATION:

Regular operational maintenance for this dam and its appur-
tenances have not been developed or implemented. In view of
the apparent lack of drawdown capability at the dam, it is im-
portant that the owner make arrangements to have the handles
for the valve stems brought to the dam and operate the valves
to ensure that the blow-off is operational.

An emergency action plan should be prepared to prevent or mini-
mize the impact of failure. This plan should list the expedi-
ent action to be taken and authorities to be contacted.



-SECTION 5 -EVALUATION OF HYDRAUTLIC/11YDROLOGIC I~1'i,'ti ES

I 5.1 GENERAL:

The Mad River Darn is a stone fill, concrete faced dam with a down-
* stream earth embankment and a concrete parapet wall. It has a

60 foot wide centrally located spillway. The spillway acts as a
broad crested weir, and has a rounded approach face with a crest

IL sl.oping in the downstream direction, A steel truss footbridge
crosses the dam above the spillway, leaving a clear opening of
9.5 feet between the spillway crest and the bottom chord member.
At stages above 9.0 feet, the damn would be overtopped.

*The watershed area is 17.4 square miles, and is characterized by
flat valleys and rolling upland terrain that is well wooded. The

* land use within the watershed is rural residential in the head-
-, water areas, and mixed commercial and urban residential in the
* watershed areas near the dam.

The watershed includes 5 significant man-made impoundments in the
headwater areas, with a total of 415 acres of water surface area.
Approximately 44 percent of the watershed drains through one or
more of these impoundments, and they are presumed to store a por-
tion of the storm runoff during floods.

5.2 DESIGN DATA:

* . There is no available information on the hydraulic design criteria
* -. for this dam and appurtenances. The Connecticut Department of

Environmental Protection retained a consultant to analyze the
hydraulic capacity of the dam (see Appendix-B, letter from Mozzochi
Associates dated February 23, 1972). At that time, the dam was
analyzed for a storm with an average return frequency of 100 years,

* due to a 6 hour duration rainfall of 5.1 inches. The storm run-
* 7' off was routed through the upstream impoundments, and resulted in

a peak inflow of 1680 CFS. The dam would (before alterations)
pass this flow with 2 feet of free board. The dam was also ana-

* lyzed for a 6 hour rainfall of 7.5 inches and found to pass this
* flow of 3300 CFS (no free board).

- In February 1974, plans were prepared by Joseph Adams, P.E. to
* indicate proposed revisions to the dam, and the hydraulic criteria

were defined in a letter dated February 20, 1974, by John Errichettip
Company (see Appendix-B). Based on these plans, a reinforced con-
crete parapet wall was constructed along the crest of the dam, and
an earth dike constructed on the right (west) abutment to increase
the allowable head at the spillway to 9.0 feet.

-12-



5.3 EXPERIENCE DATA:

No information is available on past flood experience and flood
stages at the dam.

5.4 TEST FLOOD ANALYSIS:

The test flood for determining the spillway adequacy is based upon
OCE guidelines. The size classification of the dam is "small,"
based upon a height of 31 feet and storage volume of 110 acre-feet.
The hazard potential is "high," due to intense land use downstream
of the dam. The spillway test flood required by OCE guidelines
for this size dam and hazard potential can range from the 1/2
probable maximum flood to the probable maximum flood.

The spillway test flood selected for this project is the 1/2 PMF, due
to the possibility of some loss of life and the probability of ex-
cessive economic loss due to dam failure.

The magnitude of the PMF (and 1/2 PMF spillway test flood) is
based upon "Preliminary Guidance for Estimating PMF Discharges"
by the New England Division, Corps of Engineers, dated December,
1977. The watershed is flat to rolling, and has significant flood-
water storage areas in impoundments and on the Mad River Flood-

" plain north of Stillson Road. The flood magnitude was based on
the "flat" watershed curve. The 1/2 PMF (spillway test flood) is
5,655 CFS.

The spillway test flood was formed into a triangular hydrograph
with a peak inflow of 5,655 CFS and a duration of 37.5 hours.
The duration was selected so that the triangular hydrograph would
contain the same volume of water as the estimated storm runoff.

The hydrograph was routed through the reservoir using a computer
program based on stage-storage and stage-discharge data. The

* .reservoir was assumed to be full and level with the spillway prior
to the storm event. The discharge flows are based upon a spillway
coefficient of 3.0 and a length of 60 feet.

The maximum spillway capacity is 4860 CFS at a stage of 9 feet
(just prior to overtopping). The results of the flood routing
procedure indicate that the spillway test flood outflow would be
reduced to 5,610 CFS at flood stage of elevation 111.5 (0.5 feet

@1 above the crest of the dam). The spillway can pass 87 percent of
. ; the spillway test flood outflow.

5.5 DAM FAILURE ANALYSIS:

-* The downstream impact of a dam failure was analyzed using the COE
."Rule of Thumb Guidance for Estimating Downstream Dam Failure
Hydrographs" dated April, 1978.

- 13 -



Based upon an assumed breach width equal to 40% of the dam's
width at mid-height, the peak flood flow leaving the dam would be
18,250 CFS, with an initial depth of 12.5 feet downstream of theS dam. The flood flow rate and flow depth decreases rapidly as the
flood moves downstream, due to a broad valley and the low storage

* volume in the reservoir.

The probable impact areas, which would experience damage, include
* the Fairlawn East, apartment complex, 500 feet downstream of the

dam where approximately 15 units would be flooded to depths
* of 1 to 3 feet (above first floor level) and 15 units would be

subjected to 3 to 6 feet of flooding (see photo No. 14) and
urban residential properties (about 20 dwellings) near the
Mad River between Hamilton Avenue and Connecticut Interstate
1-84 where flooding would be about 3 feet.

.V Industrial and commercial properties are located approximately
two miles downstream of the dam. Both Hamilton Avenue and
Interstate Route 84 could experience flooding and accompanying
economic loss.

-14-



SECTION 6 -EVALUATION OF STRUCTURAL STABILITY

T 6.1 VISUAL OBSERVATIONS:

The visual inspection indicates the following areas of potential
problems.

a. Seepage and erosion of the downstream slope may be occur-
ring beneath the large boulders which are located to the left of
the spillway section.

b. Trees growing on the downstream slopes of the embankment
section and along the toe at both the left and right ends of the
dam. In addition, trees and brush overhang the discharge channel

* . and are growing in the channel in some places.

6.2 DESIGN AND CONSTRUCTION DATA:

original design and construction data are lacking and are not
sufficient to access the stability of the dam and the safety must
be judged primarily from visual observations.

6.3 OPERATING RECORDS:

No operating records pertinent to the structural stability of the
dam are available.

6.4 POST-CONSTRUCTION CHANGES:

A plan indicating repairs and alterations to the Mad River Dam
(AKA Homestead Avenue Dam) prepared for John Errichetti Co.
dated 2/74 shows repairs to the bitumen concrete walkway, con-
struction of a 3-ft-high reinforced concrete parapet wall and
construction of an earth embankment (dike). The changes con-
structed in 1977 have not adversely affected stability or struc-
tural integrity of the dam. No other record of post-construction
changes is available.

6.5 SEISMIC STABILITY:

Mad River Dam is in Seismic Zone 1 and, in accordance with recoin-
mended Phase I guidelines of the Corps of Engineers, does not

* warrant seismic analysis.

-15-



SECTION 7 -ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

F 7.1 DAM ASSESSMENT:

a. Condition. The visual examination indicates that Mad
River Dam is in fair condition and functioning adequately. The
major concerns with respect to the long-term performance of the
damn are:

1) Erosion of the downstream slopes on the right and
left sides of the dam.

2) Presence of large boulders on the downstream slope
of the darn to the left of the spillway training wall which ob-
scures seepage that may be occurring.

3) Trees growing on the downstream face of the damn.

The capacity of the spillway is inadequate to pass the
* P14F test flood Outflow of 11,200 CES without overtopping the dam and

dike. The test flood would overtop the dam by about 2.4 ft. The
spillway is adequate to pass about 43 percent of the test flood outflow
without overtopping the dam and dike.

b. Adequacy of Information. The information available was
very limited, and thus the assessment of the condition of the dam
is based primarily on the visual inspection, past operational per-
formance of the structure and sound engineering judgement.

c. Urgency. The recommendations and remedial measures ipre-
sented in Section 7.2 and 7.3 should be implemented within on,
year of receipt of this Phase I inspection report by the Owner.

7.2 RECOMMENDATIONS:

The following should be performed under the direction of a quali-
fied registered engineer:

a. Investigate the possible existence of seepage underneath
the boulders strewn along the left side of the dam and design cor-
rective measures, if needed.

* b. Design procedures for repairing the large erosion channels
on the downstream slope along the left side of the dam.

C. Design procedures for clearing trees and brush from the
embankment secti-on of the dam and the downstream toe area.

* d. Inspect spillway section under "no flow" condition.

e. Repair and/or replace footbridge as required.

-16-
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f. Perform detailed hydrologic and hydraulic investigationsto determine the need for and means of increasing project discharue

*capacity and to provide such means as the engineer desiqns.

" 7.3 REMEDIAL MEASURES:

"-" a. Operating and Maintenance Procedures. The Owner should:

. 1) Establish grassy vegetation, or other erosion-resistant
protection, on the downstream slope of the embankment section at
the right side of the dam.

2) Maintain the area within 30 feet downstream from the

toe of the dam free of trees and brush.

3) Remove trees and brush from the downstream channel

and for a distance of 25 feet on either side of the channel for a
distance of 100 feet downstream of the dam.

4) Engage a Qualified Registered Engineer to make a
comprehensive inspection of the dam once a year.

5) Establish a formal surveillance program for use dur-
ing and immediately after heavy rainfall and also a flood warning
plan to follow in case of floodflow conditions or imminent dam
failure.

6) Operate blow-off to ensure the continued ability to
regulate the water surface for maintenance purposes.

7.4 ALTERNATIVES:

.There are no practical alternatives to the recommendations contained
in Sections 7.2 and 7.3.

.5.
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INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT Mad River Dam DATE Oct. 23, 1979
Homeste-ad Avenue
Waterbury, CT TIME 1300

WEATHER Clear, 60OF

W.S. ELEV. 4 4 0t U.S. __DN.S.

PARTY:

SR. Smith, FGA -Project Manager

2J. MacBroom, FGA -Hydraulics/Hydrology

R. Murdock, GEI - Geotechnical

'9-. .,4.

* 5.

PROJECT FEATURE INSPECTED BY REMARKS

4.

.

96.

7.

8.

10.

%%*
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PERIODIC INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Mad River Dam DATE: Oct. 23, 1979

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation 111 (449+ MSL)

Current Pool Elevation 102 (440+ MSL)

Maximum Impoundment to
Date Unknown.

Surface Cracks None.

Pavement Condition Asphalt and grass, in fair condition.

Movement or Settlement Possible settlement of crest in vicinity of
of Crest Sta 0+90.

Lateral Movement None observed.

Vertical Alignment Good.

Horizontal Alignment Good.

Condition at Abutment and
at Concrete Structures Erosion adjacent to spillway wingwalls.

Indications of Movementof Structural Items on

Slopes None.

Trespassing on Slopes Several worn paths.

Sloughing or Erosion of Considerable erosion of slopes along left
Slopes or Abutments side of dam.

Rock Slope Protection -
Riprap Failures Concrete upstream face.

Unusual Movement or
Cracking at or near Toes None observed.

*Unusual Embankment or
Downstream Seepage None observed.

" Piping or Boils None.

Foundation Drainage

Features None.

Toe Drains None.

Instrumentation System None.

V '! Vegetation Sizeable-trees along downstream toe on right
side of dam. ,

-. ' A-2 -



PERIODIC INSPECTION CHECK LIST
'; NATIONAL DAM INSPECTION PROGRAM

DAM:Mad River Dam DAEot23, 1979

AREA EVALUATED CONDITIONS

DIKE EMBANKMENT

Crest Elevation 111 (449t MSL)

Current Pool Elevation 102 (440± MSL)

Maximum Impoundment to
Date Unknown

* Surface Cracks

Pavement Condition

Movement or Settlement
of Crest Some settlement noted

*Lateral Movement None observed

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and Some erosion and settlement in vicinity
at Concrete Structures of junction with right parapet wall.

.... .'. Indications of Movement
of Structural Items on
Slopes None

*Trespassing on Slopes None

Sloughing or Erosion of
Slopes or Abutments None observed

Rock Slope Protection-
Riprap Failures No slope protection

Unusual Movement or
Cracking at or near Toes None observed

* Unusual Embankment or
*Downstream Seepage None

Piping or Boils None

Foundation Drainage
VFeatures None

Toe Drains None

Instrumentation System None

Vegetation Grass on U.S. and D.S. slopes A-3



-:PERIODIC INSPECTiON CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DA Ma Mad River Damn DATE-Oct. 23, 1979

rAREA EVALUATED CONDITIONS
OUTLET WORKS - INTAKE Not applicable.

CHANNEL AND INTAKE

S TRUC TURE

a. Approach Channel

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete
Lining

Drains or Weep Holes

b. Intake Structure

Condition of Concrete

Stop Logs and Slots

NA
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PERIODIC INSPECTION CHECK LIST
'- NATIONAL DAM INSPECTION PROGRAM

DAM: Mad River Dam DATE: Oct. 23, 1979

AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER None.

a. Concrete and Structural

General Condition

Condition of Joints

Spalling

Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or
Efflorescence

Joint Alignment

Unusual Seepage or Leaks
in Gate Chamber

Cracks

"i'* .* "Rusting or Corrosion of
Steel

b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

.. Emergency Gates

• "Lightning Protection
@. "! System

Emergency Power System

Wiring and Lighting
System in Gate Chamber

." . . . . . . . . . .
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PERIODIC INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Mad River Dam DATE: Oct. 23, 1979

AREA EVALUATED CONDITIONSar
OUTLET WORKS - TRANSITION None.

AND CONDUIT

General Condition of
Concrete

Rust or Staining on
Concrete

Spalling

*Erosion or Cavitation

Cracking

Alignment of Monoliths

Alignment of Joints

Numbering of Monoliths

-'A-

.K

w5,- "4.
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PERIODIC INSPECTION CHECK LISTNATIONAL DAM INSPECTION PROGRAM

*
"- .. DAM: Mad River Dam DATE:Oct. 23, 1979

" OUTLET WORKS - OUTLET Not applicable.
STRUCTURE AND OUTLET

~. CHANNEL

General Condition of
* Concrete

- Rust or Staining

p- %

Spalling

. Erosion or Cavitation

Visible Reinforcing

'" -Any Seepage or
Efflorescence

- Condition at Joints

Drain Holes

Channel

. .Loose Rock or Trees

Overhanging Channel

Condition of Discharge
* Channel

-7S

A-74
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PERIODIC INSPECTION CHECK LIST
'4NATIONAL DAM INSPECTION PROGRAM

DAM: Mad River Dam DATE: Oct. 23, 1979

AREA EVALUATED CONDITIONS
T'

OUTLET WORKS - SPILLWAY WEIR
APPROACH AND DISCHARGE
CHANNELS

a. Approach Channel Underwater.

General Condition

Loose Rock Overhanging
Channel

Trees Overhanging
Channel

Floor of Approach
Channel

b. Weir and Training Walls

General Condition of Weir in generally good condition, some
Concrete spalling noted. Stone training walls in

good condition.
Rust or Staining

- Spalling

" "Any Visible Reinforcing None.

FAny Seepage or
Efflorescence

Drain Holes None noted.

c. Discharge Channel

General Condition Fair.

Loose Rock Overhanging
Channel t'one.

Trees Overhanging Trees on banks on both sides of
Channel channel.

Floor of Channel Natural channel bottom.

Other Obstructions Channel contains downed trees, brush and
some tires.

". A-"



i < < % - -  -, - I . .. . ....... . . ' ' •' ' . .

PERIODIC INSPECTION CHECK LIST
I' NATIONAL DAM INSPECTION PROGRAM

DAM: Mad River Dam DATE:Oct. 23, 1979

AREA EVALUATED CONDITIONS

OUTLET WORKS - SERVICE
BRIDGE

a. Superstructure
- Bearings Poor condition.

Anchor Bolts Some nuts missing.

Bridge Seat

Longitudinal Members Rusting.

Under Side of Deck

Secondary Bracing Bottom braces broken, east side.

Deck Lumber and plywood, w/3" bituminous
concrete, some deterioration noted.

Drainage System

Railings

Expansion Joints

Paint

b. Abutment & Piers

General Condition of
Concrete Good.

Alignment of Abutment

Approach to Bridge

Condition of Seat and
Backwall

°off
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l" '-: 5:.RY OF DEP FILE DA.TA

Name: Homestead Avenue Dam

Location: Homestead Avenue, Waterbury

-Owner: John Errichetti Associates, Waterbury

Date: May 5, 1977

-m 2/23/7Z - Consultant inspection report indicates need for
-' "minor maintenance and increased spillway capacity.

3/20/72 - Letter from O'Brien to John Errichetti Associates
requesting plans be submitted for additional
spillway capacity.

3/28/74 - Construction permit issued by Bampton. Work to
be completed withon one year.

10/16/75- Construction permit renewed by Gill. Work to be
completed within one year.

10/16/75 - Letter from Galgowski to Errichetti stating the
.' "construction work approved must be completed

within one year or matter will be referred to the
Attorney General.

10/30/75 - Letter from Attorney Peterson stating repairs should
be made by a Loretta Boutin since she has water
rights. He agrees, however, that Errichetti does
have title to the dam.

11/04/76 - Letter to Errichetti renewing permit for one
year. Work must be completed by November 4, 1977.

Homestead Avenue Dam is located on Mad River In the south
central portion of the City of Waterbury. It creates a pond of
7.4 acres with a contributing drainage area of 7.1 square miles.
The dam is nade of concrete with earth fill downstream. It is
approximately 300' In length with a 60' concrete spillway that
Is 25' atove stream bed.

Our concern is that the dam would overtop during the
design flood. Additional spillway capacity must be provided
and some minor "dressing up" of the embankment perforned.

Failure of this dam could affect roadways and a number
of dwellings downstream.

0 4

'.4I4 (

1 -.." .
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- ?-GLASTONBURY. CONN..06033

MOZZOCHI ASSOCIATES GAONBUR.CONNAVNU6033

CIVIL ENGINEERS PHONE 633-9401

PROVIDENCE. R. I. 02903
189 WZYBOSSEV STREET

F PARTNERS 
POEA102

. JOHN LUCHS. -.. February 23, 1972
STUART J. "ECKERMAN

REPLY TO: Glastonbury

William H. O'Brien, III - Civil Engineer
? Department of Environmental Protection

Water & Related Resources
State Office Building WATER RELATED
Hartford, Connecticut 06115 Ft"eoudRCE S

R~CLIVED Re: HomesteadAve. Dam
(John Errichetti Assoc.)FEB 231872Waterbury

AHSWERLD___,Our File No. 57-73-94
REFERRZO

b ~~~FILED_______
Dear Mr. O'Brien:

As authorized in your letter of January 27, 1972, we have inspected and evaluated
- the spillway capacity allowing for the storage of four large reservoirs in the up-stream

S.. drainage area.

.. The total watershed area for this structure is 17.4 - sq. miles, with four (4)
major reservoirs upstream. The storages and releases from these independent structures,
will affect the inflow of the subject dam. It was therefore necessary to determine the
routed discharges from the upstream reservoirs to evaluate the inflow hydrograph. The

.. flow pattern is as follows:

Cedar Swamp _ Scovill Reservoir Scovill Reservoir
Pond (Upper) (Lower)

" Chestnut Hill Reservoir Homestead
...... "" Ave. Dam

.. Hitchcock Lake

Drainage Area Water Surface Area
Cedar Swamp Pond 0.9 Sq. Miles .130 - Acres

Scovill Reservoir (Upper) 7.4 Sq. Miles 115±k Acres
Scovill Reservoir (Lower) 0.0 Sq. Miles 5 ± Acres
Chestnut Hill Reservoir 1.7 Sq. Miles 65 - Acres

S Hitchcock Lake 0.3 Sq. Miles 100 t Acres
Homestead Ave. Dam 7.1 Sq. Miles 6 t Acres

Total ..... 17.4 Sq. Miles

"Z'2
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This analysis shows the Homestead Ave. Dam can pass a 100 yr. storm
-- (5. 1"/6 hr storm) with the desirable minimum of 2' of freeboard. Checking with a

SCS "B" classification (7.5"/6 hr storm), no freeboard remains. (The SCS Class"B"
closely approximates 35% of the probable maximum precipitation for Zone. 1). The danger
factor is further intensified because our calculations have assumed the 40" sluice gate
is open and discharging.

Listed below are my recommendations for this dam as observed by field inspection
and office calculations:

1. Provide an emergency spillway to prevent possible overtopping. It appears that
the area west of the structure can be utilized for this purpose.

2. Remove all trees and growth from downstream embankment.

3. Repair wash-out of downstream embankment west of spillway and "dress-up"
* <entire downstream embankment.

4. Divert surface run-off from streets easterly of the structure off of embankment
onto natural ground.

- "A further recommendation is that obstructions should be placed to prevent automobiles from
crossing the bridge across the spillway.

If you have any questions, please call.

Very truly yours,

ozzochiAsso iates

JLJr:hk ohn Luchs, Jr.
p/

-. - - - --. ,. e C "r



L"__" JOHN ERRICHETTI COMPANY

'r 'i. prospect towers p o box 825 waterbury conn 06720 tel 7564685
-m'. ","r , real estate development & management

wiliam f bragg vice president property management

February 20, 1974

Janice B. Goldfrank
Planning & Research
Department of Environmental Protection
State Office Building
Room 117

* Hartford, Connecticut 06115

Re: Project No. 017-35053-LD WAH
BROOKFIELD II
Waterbury, Connecticut

Dear Ms. Goldfrank:

In response to your recent request to Fred Rispoli of HUD, enclosed please
find the engineering design to provide additional spillway capacity for the
Homestead Avenue Dam in connection with the above-captioned project.

Additional capacity was based on a design flood of 7.511/6 hour storm and aC maximum outflow of 3300 CFS as determined in the report by Mozzochi Associates
dated February 23, 1972 (copy enclosed).

.. .This additional capacity was achieved through the use of reinforced concrete
parapet walls which have raised the spillway depth from the crest to the top to

" 9"1'. This additional capacity will provide more than two feet of freeboard dur-
ing a design flood of 3300 CFS as indicated below:

Resevoir - Homestead Avenue Dam
"Spillway Dimensions -60' wide x 9'0" depth
Sluice Gate - 40"

"% Maximum Water Sur-
face above crest
(P-.75"/6 hour) - 6'7"
Freeboard - 2'5"
Maximum Outflow
Q FS - 3300

This design has also included provisions to remove all trees and growth from
the downstream embankment, to repair the eroded areas of the downstream embankment,

". and to divert surface runoff off the embankment and on to natural ground.

• , I.
h..

"-p "-

" °< '''..,' ' ,. . .' "'.. . .' ' -.' . . . -". .''' .'' ,' ' .""" ". '''- -V '' '.- .'" " . . '" ''," ' . .. '"''', . ,.'''-., ',. . """-de" ""



Janice B. Goldfrank,
S planning & Research -2- February 20, 1974

Thanking you for your prompt attention to this matter so we can receive the
* . necessary environmental clearance; if further information is required, please

Slet me know.

Yours very truly,

'ilam F. Bragg 77
Vice president

WFB/cMm

* enclosures

cc: Fred Rispoli

James Sakonchick
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PHOTO #1: Upstream face of dam from right abutment.
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PHOTO #2: Crest and downstream slope from left

abutment.
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UPHOTO #3: Spillway and downstream slope from right
(West) side of dam.
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PHOTO #9: Rock fill on the downstream slope of the

* embankment.
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p.Photo #13: Blow-Off Outlet Structure
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Photo #14: Apairtm~ent Buildincjs in Downstream
Impact- Area
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-.. -.- Q .J- W DAW
-ROJ-T HAD i'tF DAf1 FLAHERTY-GIAVARA ASSOCIATES SHEET NO.- OF__7

* 4-. ,I TekX"J. Ty, cf7- ENVIRONMENTAL DESIGN CONSULTANTS BY -Gn) DATEL- " i 72
-'.f 11 ONE COLUMBUS PLAZA. NEW HAVEN. CONN 0610/2031789-1260 CHK'D.BY P, DATE -L

Pd DETERMINATION OF SPILLWAY TEST FLOOD*

'.

A. SIZE CLASSIFICATION

Storage Volume (Ac.-Ft.) hO
Height of Dam (Ft.) 31

Size Classification SMALL

B. HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life Economic Loss

LOW None expected Minimal

" Significant Few Appreciable

High han fewe s ive

Hazard Classification 4IGH

"d.. C. HYDROLOGIC EVALUATION GUIDELINES

Hazard Size Spillway Design Flood

Low Small 50 vo 100-Year Frequency
Intermediate 100-Year Frequency to 1/2 PMF
Large 1/2 PMF to PMF

- Significant Small 100-Year Frequency to 1/2 PMF
Intermediate 1/2 PMF to PMF
Large PMF

-i ( to PMF
Ii iemediate PMF
Large PMF

.5-

• -. , ,- Spillway Test Flood __,_____F

*Based upon "Recommended Guidelines for Safety Inspection of
Dams" Department of the Army, Office of the Chief of Engineers,

4 November 1976.
-, . • .



FLAHERTY-GIAVARA ASSOCIATES SHEET NO. -  OF /7
-W .' V ArFw.!.e -Y cr" ~ENVIRONMENTAL DESIGN CONSULTANTS BY. 'i DATE

_____________ _ ONE COLUMBUS PLAZA. NEW HAVEN. CONN 065101203/789-1260 CHKD.BY .,- DATE .4.LJ42:

-1 -,.~V48

DETERMINATION OF THE

MAXIMUM PROBABLE FLOOD (MPF)

A. Drainage Area in Square Miles 17.+

B. Watershed Characteristic: C& coastal

Rolling

Moutainous

C. M.P.F. in CFS/Square Mile,* r050

M.P.F. = (CFS/Square Mile) x (Area in Square Miles)

, i.~/ x _1//31)0 CF.S

... ,,..

.

.

*Based upon the figure "Maximum Probable Flood Peak Flow Rates"
U.S. Army Corps of Engineers, December 1977.
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MAD RIVER DAM WTBY JGM 11/28/79

F=C; F=L-C3CO ,C, FZOLrrI-I

APPROXIMATE FLOOD WAVE ROUTING BASED UPON U.S. ARMY CORPS
OF ENGINEERS' "RtLE OF THUMB GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS" DATED APRIL5 1978.

,- INITIAL STATION = 0 +0
INITIAL WAVE HEIGTH = 32.0 FT
ASSUMED BREACH WIDTH = 60.0 FT

INITIAL RESERVOIR STORAGE = 110 ACRE-FT
COMPUTED FLOOD WAVE PEAK FLOW = 185,249 CFS

•ar - " u"A T) ON- CEO +'
... -

OFFSET ELEV. OFFSET ELEV. OFFSET ELEV.

N = 0.070
.i - -190.0 FT 450.0 FT -120.0 FT 430.0 FT -15.0 FT 425.0 FT

- N = 0.040
_ -15.0 FT 425.0 FT -10.0 FT 420.0 FT 10.0 FT 420.0 FT

15.0 FT 425.0 FT

.

N = 0.070
15.0 FT 425.0 FT 90.0 FT 430.0 FT 190.0 FT 450.0 FT

-. -' .- 420.0 FT 480.0 FT 650.0 FT 500.0 FT

- AREA WETTED PERIMETER N VELOCITY FLOW

577.4 SF 115.5 FT 0.070 8.7 FPS 5,O68CFS
360.8 SF 34.1 FT 0.040 2S.3 FPS 9,132CFS
422.7 SF 89.7 FT 0.070 8.4 FPS 3,S6SCFS

INVERT DEPTH W. SURFACE AREA VELOCITY FLOW SLOPE

420.0 FT 12.8 FT 432.8 FT 1,361 SF 13.0 FPS 17,766 CFS 0.0200

" -V "



:..r-ST I CDN 1 A C0

OFFSET ELEV. OFFSET ELEV. OFFSET ELEV.

- N = 0.070
-260.0 FT 430.0 FT -220.0 FT 420.0 FT -50.0 FT 410.0 FT

-15.0 FT 410.0 FT

N 0.040
-* -15.0 FT 410.0 FT -10.0 FT 405.0 FT 10.0 FT 405.0 FT

15.0 FT 410.0 FT

N = 0.070
15.0 FT 410.0 FT 180.0 FT 410.0 FT 310.0 FT 430.0 FT

" 470.0 FT 440.0 FT 490.0 FT 450.0 FT 520.0 FT 460.0 FT

AREA WETTED PERIMETER N VELOCITY FLOW

368.0 SF 117.3 FT 0.070 S.S FPS 2,O49CFS
270.0 SF 34.1 FT 0.040 18.0 FPS 4,878CFS

; 873.8 SF 196.8 FT 0.070 7.0 FPS Sv318CFS

- INVERT DEPTH W. SLJRFACE AREA VELOCITY FLOW SLOPE

' 405.0 FT 9.8 FT 414.8 FT 1,511 SF 8.6 FPS l3,066 CFS 0.0150

,..

..

, -i
* .. ~ - ..--S
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I.

OFFSET ELEV. OFFSET ELEV. OFFSET ELEV.

N = 0.070
*,.. -700.0 FT 430.0 FT -430.0 FT 410.0 FT -10.0 FT 400.0 FT

0.t

U':" N = 0.040
-10.0 FT 400.0 FT 0.0 FT 397.0 FT 20.0 FT 397.0 FT
25.0 FT 400.0 FT

N = 0.00
25.0 FT 400.0 FT 60.0 FT 400.0 FT 200.0 FT 450.0 FT

400.0 FT 460.0 FT

AREA WETTED PER IMETER N VELOCITY FLOW

857.1 SF 268.4 FT 0.070 4.6 FPS 3,946CFS

4. 306.1 SF 36.2 FT 0.040 15.3 FPS 4,713CFS
: 280.7 SF 53.9 FT 0.080 S.S FPS 1,S6SCFS

INVERT DEPTH W. SURFACE AREA VELOCITY FLOW SLOPE

397.0 FT. 9.3 FT 406.3 FT 1,444 SF 7.0 FPS 10,22S CFS 0.0100

-' '
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". UT F7

~-1-r I tJE-4 i=-: -0

OFFSET ELEV. OFFSET ELEV. OFFSET ELEV.

"a %

.. -8.F 40N = 0.050
"-480.0 FT 400.0 FT -10.0 FT 390.0 FT

N = 0.040
. -10.0 FT 390.0 FT 0.0 FT 387.0 FT 10.0 FT 390.0 FT

N = 0.070
10.0 FT 390.0 FT 50.0 FT 400.0 FT 300.0 FT 410.0 FT

480.0 FT 450.0 FT 830.0 FT 500.0 FT

AREA WETTED PER IMETER N VELOC ITY FLOW

894.5 SF 290.0 FT 0.050 6.2 FPS 5,633CFS
153.3 SF 20.8 FT 0.040 14.0 FPS 2,1S3CFS
76.1 SF 2S.4 FT 0.070 4.4 FPS 335CFS

INVERT DEPTH W. SURFACE AREA VELOCITY FLOW SLOPE

3..1"-" 387.0 FT 9.1 FT 396.1 FT 1, 124 SF 7.2 FPS 8, 122 CFS 0.0100.

' .°

*



'.

i. ]" i T~ar I (2N 3 1 +iO

OFFSET ELEV. OFFSET ELEV. OFFSET ELEV.

p N = 0.070
__ -1120.0 FT 400.0 FT -590.0 FT 390.0 FT -480.0 FT 380.0 FT

-15.0 FT 380.0 FT
N = 0.040

-15.0 FT 380.0 FT -10.0 FT 375.0 FT 10.0 FT 375.0 FT
15.0 FT 380.0 FT

N = 0.070
* 15.0 FT 380.0 FT 350.0 FT 380.0 FT 430.0 FT 400.0 FT

570.0 FT 450.0 FT

AREA WETTED PERIMETER N VELOCITY FLOW

783. 9= 483.2 FT 0.070 2.9 FPS 2,297CFS
174.6 SF 34.1 FT 0.040 11.0 FPS 1,925CFS

,- "T 559.4 SF 341.8 FT 0.070 2.9 FPS 1,649CFS

INVERT DEPTH W. SURFACE AREA VELOCITY FLOW SLOPE

375.0 FT 6.6 FT 381.6 FT 1,518 SF 3.8 FPS 5,872 CFS 0.0100
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