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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED-E

-4

Honorable Ella T. Grasso
Governor of the State of Connecticut
! State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

I am forwarding for your use a copv of the Hanover Pond Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. The report is based upon a visual
inspection, a review of past performance, and a preliminary hydro-
logical analysis. A brief assessment which emphasizes the inadequacy
of the project spillway under test flood conditions 1is included at the
beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Hanover Pond Dam would likely be exceeded by floods
greater than 6 percent of the Probable Maximum Flood (PMF), the test
flood for spillway adequacy. Screening criteria for initial review of
spillway adequacy specifies that this class of dam, having insuffi-
cient spillway capacity to discharge fifty (50) percent of the PMF,
should be adjudged as having a seriously inadequate spillway and the
dam assessed as unsafe, non-emergency, until more detailed studies
prove otherwise or corrective measures are completed.

The classification of "unsafe"” applied to a dam because of a seriously

inadequate spillway is not meant to indicate the same degree of

emergency as would be associated with "unsafe™ classification applied

for a structural deficiency. It does mean, however, that based on an

initial screening and preliminary computations there appears to be a

. serious deficiency in spillway capacity. This could render the dam

' unsafe Iin the event of assevere storm which would likely cause
overtopping and possible failure of the dam, significantly increasing

the hazard potential for loss of life downstream from the dam.
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NEDED-E
Honorable Ella T. Grasso

It is recommended that withln twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitfigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
preciptiation, round-the-clock surveillance should be provided.

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. I
request that you keep me informed of the actions taken to implement
these recommendations since this follow~up is an important part of the
non—-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Znviron-
mental Protection, the cooperating agency for the State of Connect-
icut. This report has also been furnished to the owner of the
project, Mr. Bruce Marks, Director of Public Works, City of Meriden,
Meriden Town Hall, Meriden, Connecticut 06450.

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

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

Sincerely yours,

ision Engineer
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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: HANOVER POND DAM
Inventory Number: CT 00134

State Located: CONNECTICUT
County Located: NEW HAVEN

Town Located: MERIDEN 4ZL
Stream: QUINNIPIAC RIVER
Owner: CITY OF MERIDEN
Date of Inspection: DECEMBER 7, 1978
Inspection Team: PETER HEYNEN

CALVIN GOLDSMITH
TED STEVENS
GONZALO CASTRO
THOMAS KELLER

The dam is roughly 430 feet long consisting of a stone
and concrete outlet structure abutment 53 feet in length, a
curved spillway 147 feet long, and an 80 foot long auxiliary
spillway, the crest of which is 0.4 feet above that of the
main spillway. To the right of the auxiliary spillway is an
earth dike embankment which is approximately 150 feet in
length and has a core wall cutoff consisting of steel sheet
piling driven to refusal with a 12 foot wide clayey silt
core placed upstream of the sheeting. The maximum height of
the dam is about 27 feet above the bed of the Quinnipiac
River. The downstream slope of the earth dike is inclined -
approximately 4 horizontal to 1 vertical. Both the main and "
auxiliary spillways are broad-crested concrete weirs with a
vertical downstream face and inclined reinforced@ concrete .
aprons leading to the streambed. The low level sluice gates
are 3 feet by 4 feet in dimension and are located in the left
abutment structure. All four floor stands to the sluice
gates are well maintained and presently operable.
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Based on the visual inspection at the site and its past
performance, the dam appears to be in fair condition. No
evidence of instability was observed in the earth dike,
either of the spillways, or in the left abutment outlet
structure. There are some areas requiring attention,
including the spillway aprons, which are badly deteriorated.

Based upon the size (Intermediate) and the hazard
classification (High) of this dam in accordance with Corps
Of Engineers guidelines, the Test Flood will be equivalent
to the Probable Maximum Flood (PMF). Peak inflow to the
pond is 74,700 cfs; peak outflow (Test Flood) is 72,900 cfs
with the dam overtopped 6.3 feet. Based upon our hydraulics
computations, the spillway capacity is 4600 cubic feet per
second (cfs), which is equivalent to 6% of the Test Flood.

The peak failure outflow from the dam breaching would be
31,700 cfs. An overtopping of the dike of 3.5 feet without
breaching would cause flooding of the retail boat store
located immediately downstream of the dam with a potential
for loss of life. A breach of the dike or a collapse of the
spillways would develop a 12 foot wave with an increased
potential for loss of life.

It is recommended that further studies be undertaken to
perform a more refined hydraulic/hydrologic study to
determine the best way to increase the capability of the
spillway to pass a greater percentage of the Test Flood.

It is further recommended that a registered professional
engineer investigate the deteriorated spillway aprons and
develop a repair scheme or redesign which will preclude
future damage to the spillway or aprons.

An operations and maintenance plan should be instituted,
to include complete documentation for future reference.
Maintenance presently required includes filling of eroded
areas of the dike adjacent to the' auxiliary spillway,
removing trees on the dike adjacent to the auxiliary
spillway, and the placement of rip rap on the upstream slope
of the dike for erosion protection.




recommendations and remedial measures, as
i should be instituted within

The above
further described in Section 7,
one year of the owner's receipt of this Phase I Inspection
Report.
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ﬁ%mALiué? Cahn Engineers, Inc.

Senior V1ce Pre31d
Cahn Engineers, Inc.




Hanover Pond Dam

G gy

‘gn Branch

oesi

g Division

Enziceerin

ye
“ o
!
i A
- U
)
(&)
—t
~ 0
L ¥
4
e T
O
-~
73
o M
[
[
'
e
7e @
0]
Fans
31
-
[AYER X1
(! @
wry ol
o

.

-
)

i

ey

o
e

~
S

[}




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 1life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized at the
reported condition of the dam is based on observ ions of
field conditions at the time of inspection along th data

available to the inspection team. In cases eare the
reservoir was lowered or drained prior to inspec 1, such
action, while improving the stability and safety ¢ ' 2 dam,

removes the normal load on the structure and ma, obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition of
the dam would necessarily represent the condition of the dam
at some point in the future. Only through continued care
and inspection can there be any chance that unsafe
conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. 1In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
there of. Because of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the
test flood should not be interpreted as neccessarily posing
a highly inadequate condition., The test flood provides a
measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
HANOVER POND DAM
SECTION I

PROJECT INFORMATION

1.1 General

a. Authorit - Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Connecticut. Authorization and notice to
proceed were issued to Cahn Engineers, Inc. under a letter
of November 28, 1978 from Max B. Scheider, Colonel, Corps of
BEngineers. Contract No. DACW33-79-C~0014 has been assigned
by the Corps of Engineers for this work.

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

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

(2) Encourage and prepare the States to quickly
initiate effective dam inspection programs for
non-federal dams.

(3) To update, verify and complete the National
Inventory of Dams.

c. Scope of Inspection Program ~ The scope of this
Phase 1 inspection report includes:

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




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

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

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

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

1.2 Description of Project

a. Description of Dam and Appurtenances - The dam is
roughly 430 teet long consicting of a stone and concrete
bulkhead abutment 53 feet in length, a curved spillway 147
feet long and an 80 foot long auxiliary spillway, and an
earth embankment to the right of the spillways, which is
approximately 150 feet in length. The earth dike has a core
wall of clayey silt which is thought to be approximately 12
feet wide. The maximum height of the dam is in excess of 25
feet. The dike has downstream slopes on the order of 4
horizontal to 1 vertical. Both the left curved spillway and
the right auxiliary spillway are broadcrested concrete weirs
with wvertical downstream faces and inclined reinforced
concrete aprons to the streambed. The left dam abutment
appears to be founded on rock while the right, auxiliary
spillway and dike were constructed by first driving steel
sheet piling to refusal. The low level outlets are 3 foot by
4 foot sluice gates located within the left dam abutment,
All four sluice gates are presently operable.

b. Location -~ The dam is located on the Quinnipiac
River in a rural area of the City of Meriden, County of New
Haven, State of Connecticut. The dam is shown on the

Merigen U.S.G.S. Quadrangle Mgp having coordinates latitude
N 41731.2' and longitude W 72749.6'. Downstream of the dam
there is a retail boat store, a sewage treatment facility
and the community of Yalesville,

C. 8Size Classification -~ (Intermediate) The dam
impounds an estimated 1800 acre-feet of water with the pond
level at the top of the dam, which at elevation 94, is
approximately 27 feet above the streambed of the Quinnipiac
River.




d. Hazerd Classification - HIGH - The initial impact
area consists of a retail boat store located immediately
" downstream of the cam. Further downstream are a few
isolated structures and a sewage treatment plant.
Approximately 2 miles downstream from the dam, the
Quinnipiac River flows through the community of Yalesville.
During the recent storm of January 25, 1979, there was
flooding along the river with the most extensive flooding
occuring at a trailer park adjacent to the river in
Yalesville. Overtooping of the dike, even without failure,
has ©potentiazl for 1loss of 1life at the retail store
immediately downstream of the dam. :

e. Ownership City of Meriden
Meriden Town Hall
Meriden, Connecticut
Mr. Bruce Marks,
Director of Public Works
(203) 634-0003

f. Operator - None

g. Purpose of Dam ~- Recreationeal.
h. Design and Construction History - The dam was
originally consitruvcteé in 1915, After a portion of the

embankment was weshed out by the 1938 hurricane, Clarence WM.
Blair, @ member ©of the Connecticut Roard of Supervision of
Dams, ordered the City of Meriden to lower the dam 3 feet in
order to bplace the structure in 2z safe concdition. No work
was performed until 1950, when the auxilliary spillway was
constructec. No fineal certificate of approval wes issuved
for the auxilliary spillway. On March 14, 1962, the
-auxiliary spillway collepsed. It was repaired in September
1862, however, the adjacent embankment was still lower than
designed.

On April 25, 1968, a 75 foot long breach of the dike
at the right end of the dam occurred and drained nearly the’
entire pond. Durinc the avtumn of 1968, repairs ‘to the dike -




were carried out including the driving of sheet piling and
the reconstruction of the impervious dike core using a
“blended clay-soil material”. Sluice gates of the type
depicted at the end of Appendix Section B were installed in
the early 1970's.

i. Normal Operational Procedures - The sluice gates
are opened with a gasoline powered wrench approximately 3/4
of the way when the backwater of Hanover Pond causes
upstream flooding. Care is taken to limit the flow somewhat
due to the concern for the facilities of the sewage
treatment plant located downstream adjacent to the
Quinnipiac River. It should be noted that the gasoline
powered wrench is stored off-site at the City of Meriden
Public Works facilities.

1.3 Pertinent Data

a. Drainage Area - 83.0 square miles of rolling to flat
coastal terrain. The drainage area is mostly rural, with
the majority of the developments being residential. A
portion of the drainage area along Sodom Brook includes
parts of the City of Meriden.

b. Discharge at Damsite - Discharge from the pond is
from the main and auxlliary spillways and from four 1low
level sluice gates.

Outlet works (4 sluices): 3' x 4' at Invert el. 70.2
Maximum known flood

at damsite: N/A
Ungated capacity of
spillways at top of dam: 4600 cfs at el. 91

Ungated capacity of

spillways at test flood

elevation: 4600 cfs
Gated spillway capacity

at normal pool elevation: N/A
Gated spillway capacity

at test flood elevation: N/A
Total spillway capacity
at test flood elevation: 460 cfs

Total project discharge at
test flood elevation: N/A

K




¢c. Elevations -

(Ft. above M.S.L., U.S.G.S. Datum)

Streambed at centerline

of dam:

67 (approx.)

Maximum tailwater: N/A
Upstream portal invert

diversion tunnel: N/A
Recreation pool:

Full flood control pool: N/A
Spillway crest

(main - left): 87.5
(auxiliary - right): 87.9
Design surcharge

(Original Design): N/A
Top of Dam (Dike): 94

Test flood design surcharge:100+

d. Reservoir

Length of maximum pool: 3400+ ft.
Length of recreation pool: 3400 ft.

Length of flood

control pool: N/A

e. Storage

Recreation pool: N/A

Flood control pool: N/A

Spillway crest pool: N/A

Top of dam (el. 94): 1800 ac. ft. (estimated)

Test flood pool:

1800+ ac. ft.

f. Reservoir Surface

Top of dam (el.

94): 76+ acres

Test flood pool (el. 100-): 76+ acres
Flood-control pool: N/A

Recreation pool:
Spillway crest:

g. Dam

Type:

76 acres
76 acres

Concrete and stone
construction for
spillways and left
abutment & bulkhead.
Earth dike embankment
with steel sheet piling
and clayey silt core.




Length (total):

Height:

Top Width (Dike):

Side Slopes (Dike):
Zoning:

Impervious Core (Dike):

Cutoff (Dike & Auxiliary

Spillway):

Grout curtain:
Other:

430 ft.

25+ ft.

45 ft. (variable)

4H to 1V (downstream)
N/A

Clayey silt - 12' wide

Steel sheet piling driven
to refuscal

N/A

None

h. Diversion and regulating tunnel - N/A

Type

Length

Closure

Access

Regulating Facilities

i. Spillways
Type:

Length of weirs:
Crest elevations:

Gates:
U/S Channel:

D/S Channel:
General:

j. Regulating Outlets

Invert:

Size:

Description:
Control Mechanism:
Other:

Broadcrested concrete
weirs with vertical
downstream faces

147 ft. (left - main)

80 ft. (right - auxiliary)
87.5 (left)

87.9 (right)

N/A

Shallow sand and gravel
slope

Inclined reinforced concrete
aprons to streambed

N/A

(Four sluices)

70.2

3' x ¢4

Sluices with gates

4 floor stand lifts
Trash racks to sluices




SECTION 2: ENGINEERING DATA

2.1 Design

a. Available Data - The available data consists chiefly
of drawings and correspondence by the City of Meriden, the
members of the State Board of Supervision of Dams, and the
U.S. Army Corps of Engineers.

b. Design Features - The drawings are mostly proposed
repair or alteration schemes. It was difficult to discern
what actually was used for the construction of the dam and
appur tenances. The composite plan in this report is based
upon the existing plans as they relate to what was actually
seen during our field inspections.

c. Design Data - There were no engineering values,
assumptions, test results or calculations available for the
original construction. Post 1938 alteration or repair
schemes were proposed in detail, although it appears no
actual work was undertaken for the auxiliary spillway until
1950. Drawings for this work are proposed, rather than as-
built drawings.

2.2 Construction

a. Available Data - Borings and compaction tests by the
Hamden Testing Company for the 1968 embankment
reconstruction are available from the State of Connecticut
Department of Water and Related Resources, a division of the
Depar tment of Environmental Protection.

b. Construction Considerations - No information was
available,

2.3 Ogerations

Dur ing heavy storms, the police check the dam
periodically. Lake level readings are taken only during
storms.

2.4 Evaluation

a. Availability - Existing data was provided by the

State department of Water and Related Resources, and by the
City of Meriden. The owner made the dam available for
visual inspection.




b. Adequacy - The limited. amount of as-built
engineering data available made it impossible to perform an
in-depth assessment of the dam., The final assessement of
this investigation must be based, therefore, on the visual
inspections, performance history, hydraulic computations of
spillway capacity, and approximate hydrologic judgement.

c. Validity - Except for the proposed plans and the as-
built conditions as discussed in 2.1.b, a comparison of
record data and visual observations reveals no observable
significant discrepencies in the record data.




SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The general condition of the dam is fair.
Inspection revealed areas requiring attention.

b. Dam - At tne time of our initial inspection the '
water level in the pond was at elevation 87.9,
approximately.

Dike -~ The earth dike to the right of the auxiliary
spillway was in good «condition at the time of our
inspection. There were no seeps or areas of sloughing
evident. There was an area of the upstream part of the dike
near the right spillway abutment that has not been filled in
and appears to have been used as a ramp for construction and
maintenance equipment to gain access to the upstream edge of
the dam. This is illustrated in Photo 1. There has been
some erosion on the upstream face, the crest, and the
downstream face of the dike adjacent to the auxiliary
spillway right wingwall. Trespassing was evident on the
crest and downstream face of the dike. The downstream face
has some minor erosion, but the majority of it is grass
covered with no significant signs of erosion. There is a
group of trees growing adjacent to the right, auxiliary
spillway wingwall on the downstream face of the dike, which
are shown in Photo 2.

Main Spillway - The main spillway appears to have a
concrete downstream vertical face with an inclined concrete
apron immediately downstream, and a horizontal concrete
apron downstream of the inclined apron. The horizontal
apron has broken into many pieces and separated from the
inclined apron; many pieces are missing, especially at its
downstream edge as shown in Photo 4. Water flowing over the
edge of the horizontal apron probably undermined the apron
causing it to crack. The cracked pieces were probably
carried downstream during periods of high spillway
discharge. Water flowing into the gap between the inclined
apron and horizontal apron is probably undermining both
aprons (see Photo 5).

Auxiliary Spillway ~ The downstream face of the
auxiliary spillway consists of sheet piling, The upper
inclined apron of the auxiliary spillway, downstream of the
sheet piles is in good condition, The lower, near




hor izontal apron of the auxiliary spillway is 1in poor
condition., It is cracked in many places and reinforcing 1is
exposed 1in several areas. Concrete pieces of the lower
apron are missing. There are trees growing near the edge of
the lower apron which may have contributed to cracking of
the apron as seen in Photo 6.

c. Appurtenant structures - The low level outlets are
sluices through the left dam abutment and are operated by 4
relatively new floor stands. The floor stands are operated
by a gasoline powered wrench which is stored off-site at the
City of Meriden Public Works facilities. An upstream view
of the new floor stands and of a small portion of the trash
racks protecting the sluice gates is shown in Photo 3. The
abutment itself is of concrete and stone masonry
construction and is in good condition.

The upstream approaches to both spillways were
observed to be shallow, approximately 1 foot below the
crests of the spillways.

d. Reservoir area - The area surrounding the reservoir
is partially developed with single family residences, with
the remainder of the shoreline being wooded land ovr fields.

e. Downstream Channel - The channel is a sand and
gravel bottom with debris collected near the downstream edge
of the main spillway. Numerous trees grow on the bottom of
the channel, some of which have caused deterioration of the
lower apron of the auxiliary spiilway.

Several seeps were observed through the rock ledge
exposed on the left side of the channel just downstream of
the outlet structure. Water was observed flowing from a 15
inch diameter clay pipe located in the left channel wall -
downstream of the dam. This «clay pipe probably provides
surface drainage for the road above the left abutment.

3.2 Evaluation

Based on the visual inspection, it was possible to
assess the dam as being in fair condition. The following
features which could influence the future condition or
stability of the dam were identified.

l. Severe deterioration of the main spillway aprons can
result in undermining at the downstream toe of the
spillway.

;4
10 ¥




' 2. Deterioration of the auxiliary spillway lower apron,
even though not severe at the present time, can
present a stability problem in the future.

3. Trees growing on the downstream slope of the earth
embankment next to the auxiliary spillway contribute
to the deterioration of the spillway apron and
walls.

4. Erosion of the crest and downstream and upstream
slopes of the earth embankment could become worse
and compromise the inteqrity of the earth dike.

11
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SECTION 4 OPERATIONAL PROCEDURES

4.1 Regulatory Procedures

The four sluice gates are opened approximately 3/4 of
the way when the backwater of Hanover Pond causes flooding
of upstream developments. Attempts are made to limit the
flow downstream to the sewage treatment facility, but only
when upstream flooding is not a problem.

4.2 Maintenance of Dam

Vegetation on the dam is cut with a sickle periodically
during the summer. Maintenance to the dam itself is to be
accomplished on an as-needed basis, however some much~needed
maintenance has been neglected. A gradual gravel upstream
approach to the spillways is maintained to allow a crane to
move across the dam during periods of low water levels and
remove debris from the trash racks and from the downstream
toe of the dam.

4.3 Maintenance of Operating Facilities

Maintenance to the sluice gates is on an as-needed
basis. The most recent maintenance was during the summer of
1978 when one gate stem was replaced and at which time a
crane removed debris from the trash racks and downstream toe
of the dam.

4.4 Description of Any Formal Warning System In Effect

No formal warning system is in effect. 1In the event of a
large storm, police check the dam periodically and would
warn downstream residents in the event of an emergency.
However, there appears to be no set criteria for when the
police should or should not check the dam.

4.5 Evaluation

The operational procedures for the dam are generally
adegquate, however, the maintenance procedures need
improvement, most notably in the area of the downstream
concrete spillway aprons. A formal program of operation and
maintenance procedures should be implemented, including
documentation to provide complete records for future

reference. Also, a formal warning system should be
developed and implemented within the time frame indicated in
Section 7.1l.c. Remedial operation and maintenance

recommendations are presented in Section 7.

12
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General - The dam is a low storage - high spillage
type project. The relationships of peak inflow to peak
outflow, and of peak outflow to spillway capacity, are
somewhat similar to a run-of-the-river type dam.

b. Design Data - No computations could be found for the
original dam construction. There was a great deal of
controversy from 1938 to 1950 pertaining to the inadequate
spillway capacity, with the result being the construction of
an auxiliary spillway in 1950. Numerous figures on required
spillway capacities and related information are included in
the voluminous correspondence during this 12 year period.

c. Experience Data - Flooding upstream caused by the
backwater created by the dam has been a problem in the past.
At times it has been necessary to ferry residents from their
homes in boats due to the flooding. Recently, large flows
in the Quinnipiac River downstream of the dam have caused
substantial damage, most notably to a trailer park inhahited
largely by elderly residents. There is every reason to
expect increased flows due to a failure of the dam would
cause a great deal more damage and possible loss of life in
those same downstream residential areas.

d. Visual Observations - It appears unlikely that the
spillways would become blocked due to debris. The sluice
gates would be subject to blockage due to debris on the
trash racks, as is to be expected.

e. Test Flood Analysis - The test flood for this high
hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF). Based upon "Preliminary Guidance for
Estimating Maximum Probable Discharges", dated March, 1978,
peak inflow to the reservoir is 74,700 cfs (Appendix D-8);
peak outflow (Test Flood) is 72,900 cfs with the dam (dike)
overtopped 6.3 feet (Appendix DI15). Based upon our
hydraulics computations, the collective spillway capacity is
4,600 cfs, which corresponds to roughly 6 percent of the
Test Flood peak outflow.

p—T
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Utilizing the April, 1978, "Rule of Thumb Guidance
for Estimating Downstream Dam Failure Hydrographs", the peak
failure outflow from the dam breaching would be 31,700 cubic
feet per second. This would result in a 12 foot wave
immediately downstream of the dam at the retail boat store.
Further downstream are a few isolated structures and a
sewage treatment plant. Approximately two miles downstream
from the dam, the Quinnipiac River flows through the
community of Yalesville, where extensive flooding occurred
at a trailer park due to the storm of January 25, 1979,




SECTION 6: STRUCTURAL STABILITY

6.1 Fvaluation of Structural Stability

a.  Visual Observations - The visual inspections did not
disclose any immediate stability problems. The horizontal
aprons of the auxiliary spillway and particularly of the
main spillway are in poor condition. Undermining of the
horizontal apron of the main spillway 1is probably the
primary cause for its deterioration. A gap between the
horizontal and inclined aprons of the main spillway makes
the inclined apron susceptible to undermining, which could
lead to instability of the main spillway.

b. Design and Construction Data - There is not enough
design and construction data available to permit an in~depth
assessment of the structural stability of the dam.

c. Operation Records - Since the collapse of the
original auxlliary spillway, and its subsequent
reconstruction, there has been no record or indication of
any instability. The left abutment structure and the main
spillway have not had any indications of structural

instability since constructed in their present
configuration.
d. Post Construction Changes - Since the latest

construction of the dike and spillways, no significant post
construction changes have been effected.

e. Seismic Stability - The dam is in Seismic Zone 1,

and, according to the Recommended Guidelines, need not be
evaluated for seismic stability,.




l SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - Based upon the visual inspection of the
dam and 1ts past performance, the dam appears to be in fair
condition. No evidence of immediate structural instability
was observed in the abutments, spillways, or the earth dike.
The primary areas requiring attention are the inadequate
spillway <capacity, the severely deteriorated spillway
aprons, and the trees growing on the earth dike adjacent to
the auxiliary spillway.

Based upon "Preliminary Guidance for Estimating
Maximum Probable Discharges" dated March, 1978, peak inflow
to the reservoir is 74,70C cubic feet per second; peak
outflow (Test Flood) is 72,900 cubic feet per second with
the dam overtopped 6.3 feet.

Based ypon  our hydraulics computations, the
collective spillway capacity 1is 4,600 cubic feet per
second, which is equivalent to approximately 6 percent of
the Test Flood.

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

c. Urgenc - It 1is recommended that the measures
presented In Section 7.2 and 7.0 be implemented within 1 \
year of the owner's receipt of this report. ‘

d. Need for Additional Information - There is a need
for more information as recommended 1n Section 7.2.

7.2 Recommendations

1. Based upon the rough computations in Appendix D, the
dam spillway capacity will be exceeded by the Test
Flood. More sophisticated flood routing should be

undertaken by hydrologists/hydraulics engineers to

refine the Test Flood figures. A study should be
undertaken and recommendations made to increase the
spillway capacity based upon the refined Test Flood
figures.




l 2. A registered professional engineer qualified in dam
engineering should inspect the deteriorated
spillway aprons and formulate recommendations for
their reconstruction in such a manner that future
severe deterioration will be averted. The engineer
should also evaluate the present overall stability
of the structure in light of 1its past stability
problems. This evaluation should include a
comprehensiv2 search for as-built construction
records to determine its composition,

7.3 Remedial Measures

a. Operation and Maintenance Procedures - The following
measures should be undertaken within the time frame
indicated in Section 7.l1l.c, and continued on a regular basis
where applicable.

] 1. Round-the-clock surveillance should be provided by
‘ the owner during periods of unusually heavy
precipitation. The owner should develop a formal
warning system with 1local officials for alerting
downstream residents in case of an emergency.

A formal program of operation and maintenance
procedures should be instituted and fully documented
to provide accuract records for future reference.
These procedures should include the operation of the
sluice gates at least twice yearly.

The low level sluice gates are opened by means of
floor stands operated by a gasoline powered wrench.
The wrench location should be quickly and easily
reachable in the event of an emergency. A safe
means of reaching the floor stands should be devised
such that the sluice gates could be operated even
should the 1left abutment by the floor stands be
over topped.

The trees adjacent to the auxiliary spillway should
be removed, as well as those trees and debris in the
downstream discharge channel. H

The upstream left edge of the dike adjacent to the
right auxiliary spillway wingwall should be filled
to the elevation of the top of the wingwall and the
resulting slope, as well as the rest of the upstream
dike slope, should be protected with the appropriate
rip rap.




6. Any eroded areas of the downstream dike slope should
be filled and then, along with the crest of the
dike, should be planted with grass for erosion
protection.

7. A program of inspection of the dam by a registered
professional engineer qualified in dam inspection
should be instituted on an annual basis. The
inspections should be technical in nature and should
include the operation of the 4 sluice gates.

g o s R e
v

7.4 Alternatives

This study has identified no alternatives to the above
recommendations and remedial measures.
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LIST OF SELECTED EXISTING PLANS

February 27, 1939
No Title
Sheet Shows Plan of Dam, Profile and Section of Dike

"plans & Cross Sections for
Repairs to Hanover Dam"
Meriden, Connecticut

City Engineer's Office
October 1939

"Repairs to Present Spillway"
"rypical Section"

C.P. Prann, City Engineer
Revised August 20, 1940

Hanover Pond Dam

Meriden, Connecticut

"Plan, Elevation and Spillway Section"
March 21, 1941

"pProfile on Masonry Dam-Spillway &
Earth Dam"

City of Meriden Engineering Department
April 2, 1941

"Plans For Proposed New Spillway
at Hanover Pond"

City Engineer's Office

May 1962

"Sluice Gate Installation

Diversion and Handling of Water Flow".
City of Meriden

March 16, 1968

"Details of Proposed Repairs

to Barth Dike at Hanover Pond".
Earl Gilbert-Engineer

June 10, 1968
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Code No, Qv 134

. . b
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7 . .
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Vond Used For PedveA TN L e

’ v
Dimensions of Pond: Wadtin 1000 Fer®  Longthy 21599 CeeT  Area 4o—AC2ES
Total Length of Dam 100 'veeT Leapgth oF Spillway  8Be FEeET
Location of Spillwiay £ AST  cad  ofF  bam
Height of Pond Above Stream Bed e fvex o
Hedght of Cebankment above $pillway 6 et .
lype of Spillway Constiuctron CoONCKLE T A¥ o/
Type of bDike Construction Corc v Te™
Downstream Conditions gQuiaal PIAC (uvg_}_llj coute 10
Sumarey of File Data St¥  VlE€ Foubeyws }
Rewarks _RePAIRS  mapc 10 \aL2,  DAA AFPCARS  Souad. '
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Cennecticut Ges Froducts, Inc.
South Meriden, Conn,

Gentlemen:

I heredby serve thic rormel rotice orn the Connamscticut Gas Products, |
Ine., the owner of the Hawoier Daa acre:s the quirniplac River, at ;
South Meriden, to plece ti:l_ u.a In a sufe coendition, k

I would respectfullvy refer you to Chapter 171, Cections 3056 te i
2963, inclcoal:~, Connecticut Gener:l .tatutes of 1618 (Title XX, f
Chaptw" 130, oections &X'l to 3008, irclusive, Cornecticut General '
ctutules, Reviglon of 1930). A booklet containimg e cory of the laws
ard recnlations resardl: s incrections of dsias Ly tre Board of Civil
?rvlncczs is suonittﬂd ‘nrcuith

Under duate of lay L0 1928, I rec~ived a0 anplieution iv writing
frou Lie Jtite Hl,hwny Ry mdusloncr in whiich tre s?abllity of this dam
Was guesiioned, ard cailline ny uttention that, should the dam fmil,
danage .01ld b2 done to e ‘ni;:t‘.‘:ay hridza (\Ou’e #7)) nver the
inniplac AUver a short distarnce scuth of the dam,

l

Actling undar Sectiorn 305¢ (Zereral ltztutss 20 1 &) 1 forthwith
visitad the uei on Jure 0, 1038, At tha! ti the resarvoir was
rearly f:Illed, =o ¢nly a preliain<ecy oxeinst ca could o ande., I
adviced rcur i, Fouser to xeep the blow . T 7Zutes cpercy, -nd when tne
rescrveir wes down at 1o st six fest to notify me , so thit a cumplete
exacin:tion ecould be made. l.r. Foucer onr:ried out tre-a2 instructions
and s vised me shcut Juna nC, thal *rs re:srvolr level nad dropped the
rejuir-d arncunt., At thut tiwe I w:g an x,.°rt witness i~ an inportant
case in Superior Court of Fairfield Cour+', ard no tirie was available
from th:t case until after June & Tanv:- ralng Jure 26, 27 and 28,

a total of neerly 5 inches, rq‘sed tr» level of cto reservoelr ani
delared the 1nsrection.

I was zzain notified by lr, Foucer on July 8, 1238 and arranged
tc make the inspecticn July 12, 1338, Acting within tre aut.ority of
the _tat.tes, I called ir Mr, .hepurd 3, :alwer of orwieh, lember of -
the 3ocrd of Civil Zngineers from the Jecound Congrassional Jistrict,
for consultatiom snd advice.

At the time oY the inspection, the reservoir was practieaslly
enpty. The blowoff gates were open, but Leasures were being taken g
to close these gates under an alleced orcer of the lealth Officer.

Hanover Dem‘has beer in existence at this site for a lorg period
of ycars. From the inspection it appeared that the origzinal dau was
about 8 feet high above the bed of the stream. The downstream fase
of this original dam 1is dry rubdble gandstone rasonry emsisting ef 0
large stone well laid with clese joints. It is probable that this dh 1
substantial nasonry wall was baucked up with an earth embankment.

It further appeared fronm this inspection that this original masonry
dam was raised about tv feet, as imdieated by two lines of heavy
12" x 12" squared timbefP®, thaot show above the masonry. These timbers
were doweled together and were apparently backed up by a mortar made
w}t: 30|endalo eement. Both ef these timbers are iz a very bad state >
[ eéay. . 2
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The dam was evidently raised again. This time a timber crid was
constructed on the o0ld dam. ©On the dovnstream side this crid was
faced with six heavy timbers, about 12" x 12", doweled together, and
tied across to the back timbers, Scxe of thece timbers are pertially
decayed.

Another raise of about 12 inches w=3 rade later when an inclined
conorete slad about 12 inchea in thickrnens wes placed on thas top of
the danm.

Trere !5 er exbankxent on the upstream side of the dam, the tep
of the e harment beins substantially 3 feet below tiie snillway level,

The totzl helght cf the present dam to spillway level above the
river bed downstrean 1s 17 feet,

As tc tre foundstiors of this dam, there is an outcrop ef reddag
sarédst-rn~ at tte encterli gide of tte blowoff chanrel, There are ne
rock cutcrops In thz river be . Lt the easterly half of the spillway
cowncstrars, a rath-r lar-~e rocket hu3 been forned, averacrinz about
4 feet in dep*h, There iz 1 ticher cribuork in this nocket. In front
of the wezterly half of the s-illvay thare ure eviderces of timber
suprorts for ar inclinsd deck ~pron exterdiic scutherly from the dun.
It 15 probable thet th!s apron orisinally exterlad vrs full length of
trte coillway,

In plan, the spilllwnay csection of the d.n 13 a curve, eoncave
toward tle south, with a stralsht section 2t 1t3 easterly end. IHeavy
masonry abutments are located at bYboth ends of the spillway. Th
blovwoff cuates are located at the southarly esnd of a channel eaaterly
of the spillway.

The total length of the spillway is 171 feet., The mascnry wall
over tha zate bulkhead is 2 feet higher than the spillway, with a
length of abcut 43-1/2 feet., The top of the eusterly abutment is 3
feet above the spillway, and the westerly abutment 13 4.3 feet above
the spillway. From information offered by a former employee at this
faotory site, the high water nark of this reservoir is adout 40 inches
above the spillway.

From the westerly abutment westerly, a heavy sarth embankment
extends to the forebay channel. This chanmsl i3 about 20 feet in
width and extends southerly about 400 feet. At the southerly end
of thils charnel new ereosoted wood gates have been installed
eomparatively reeently. ‘

The area of the present watershed tributary to this dam 1s
about 83 square miles, I estimate that & height of 40 inches of
water over the spillway means a discharge of about 44 cudbic feet
per seocnd per square nile. The totel freedboard is about 4.3 feet.
A discharge with this depth of water over the spillway means a dis- 4
eharge of adbout 67 eubic feet por second rer square mile. The
masimum floed discharge for a watershed of this eamparadble area isa
about 169 cubic feet per second der square mile, The large rondage
i~ of sr=at value in eontrolling the high flews., I am ef the
opinion that quite frequently there 1s considerable depth ef water
passihg over the spilliwey.

As a result of m¥ inspection, I have concluded that there are
two partiocular items that make thls dam such a hazard that the

breekins awav of same would endanzer life and oreverty.

P Y
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(1) The conditions of the twe lines of timber above the masonry
wall and the material backing up thcse timhers are such taat a
structural weakness could eusily develop. The timibers are no longer
capabie of acting as a support and the inaterial in back of these
tinbers is of poor quality.

(2) The condiglons in the river hed scutli of the dam are very
hazardous. At the terly talf of tle .clllway the discliarge from .
the spillway has a tendency tc¢ gsccur wt tiie toe of the dam. The
power of this disoharre 13 indiocated b the fauct that all the stone
11l and timber upron have been wush d out ©r these high flovws., Vitk
freguert lurre depths of water passin; over the spilliwny, the
scouring cwction 1is great.

. There two hazards indicate thut the dum might break away elither
by a greduel washing out cf the embarkment ond wellc back of the face
tinbers, or by overturrnirny caused by scouring of the nuterial at the
toe cf the dan,

AECOIIIENDATICNS

I accerdance @0 nh th» uutherl ., proviied In the General statutes,
I liereby order the folilowing repuirs made 57 as t» place it in a safe
coudition: !

(1} Cut out the two 1.nes of .i har above thic =agonry and replace
with cencnt posts and riblle Lasonry fucin?, or soe obhsr practical
and acceptable metbed.

(29 Replace any otber timber abovs Lhess two lines whersver
necassury.

{3) Provide the necessury tiuber supports and replace the
dcwnstrean inelined wooden arron. fi.l in between the timber supports
witl, stone, which can oe ovtuined fro.i the river bad scutherly of the
daca, Use lieavy planking for the apron, and have the top of this apron
at the das at substantially the level of tihc third timber above the
0ld masonry dam.

These recommendations represent the niiniuum acmount of work that )
can he dcne to place this dam in a reasonably safe condition., You
should teke immedlate steps to enguze a caupetent eigineer, rezistered
in Connecticut, or an experienced gontractir; organization with a
registerad engineer, to make these nececsary repairs,

By letter dated July 13, 1928, I advised you that the gates :

might be closed and the reservoir filled to a level about 4 feet o | "
below the apillway level, and thet ti:is level ghould be mainteined 4 |
substantially as ordered up to October 1, 1938, Unless th: repairs !
a3 out.ined are completed by that dute, ccnsideration nmust then be |
glve: to opening the blowoff jates, snd drawing out the water entirely.

I will be pleased to have you advise me of the receipt of this
report, i'lans for repaim,are to be subnaitted for my approval., I
nssuie vou that I will ccoperate in any possible way to expedite these
repairs.

Respectfully submitted,
/% C. L. Blair
kember, Beard of Civil Engineers
CB:GR3 Third Coniressiorns) Distriet




gcs: v bror = f o
‘NNOD ‘NITIXIN 40 NMOL ’
INYT IIAONVY
WY@ 40 NOILITG SSO¥D WAWIXViY

i

ﬁ ﬁ:\oou\( duoyspuog

\ L agenx b
| S S

- ANhIWANYEINS ~

C o ppucs so0d biaa w
o e $9aqug omy wopsog

- AYOM@I¥D
FIGwWii —

s

EEENENENENNEENNEN



i . . e W
I' . LIV TP B ..

[N - e
.\hnf‘. l'l P

SYATE WallK CUkai2 0

w‘"“! l
.

on, Francis R, Danaher, Layor P, 0. Box 236, New Haven

City Hall Mareh 15, 1940
dieriden, Conn.

ear JMayor Danaher:

Thank you for your letter of laergh 1Cth. You speak of my being "lenient"
n the matter of the Hanover Dam. I prefer the word “ecoperative”, and that
I have endeavored to be, during all the discussions that have been had.
o.ever, when I have been commissioned by the executive of the .tate to
erform certain functions as per Statutes, I must diseharge these to the best
of my ability. 1 am sure that the figures presented in my letter of March
@th showing computed discharges, shov very clearly that I considered all
ctors very carsfully, and even then the comruted diseharge wes nearly
ouble (11,000 cudic feet per second) the amount the deam as reconstruoted
will discharge. There is no question in my mind hut that the 41 scharge
1pacity is woefully inadequate.

As to tbe watershed area, thc net ares of 83 square ailes is ocorrect,
'd does not inolude the Broad Brook watershed ares. The total groas ares
ributary to Hanover Dam is 95.0 square miles. Diversions from this
watershed are as follows: .

Flainville 0. 8q. miles !
! New Britain 2.4 " "
Jouthington .3 " "
* New Haven (Frospeect) 1.7 " »
X Keriden (Broad Brook : .
Ret Area 83.4 " " - flgure used 82 sq. miles

The orly reason that I 214 not base my computatioams on the &ross area of
Sjuare miles insteed of the net area, was on accoumt of the oomparatively
at topography in the juinnipiac River watershed. Usdoubtedly at times of
rge flood some of the diverted areas will diseharge iato Quinnipiac River
d add their volume to the runoff of the 83 square miles.

B-10

Referring to your quotation from Col. Bregdon's sepert dated Aug. 19,

4 1940, I must ask you to read the whols paragraph - “Fex gggffl;g;ng l!%Llf!!
a 8 for smeller where fallure will not nedessarily result in loss
¢ Or severe propertiy damage, the requirements are not as severe, and
vary with the individual case. Usual conditions sinulating the worst stom
New Englend, with an inereace in tke experienced rumors factor, are
sumed 10 determine the spiliway design flood whioh is routed through the
charge storage to determine the leagth and surcharge of the spillway......"
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The stataweut in this wuotid prragrapi is substantially the way we
arrived at our rejulremwnts fror .ianover Jen. All faotors were carefully
weighed. If .e had followed the governuert method inits entirety, the
computed discharge wouid be 18,000 cuti. feet per seoond.

In reravd to your state >l - " .a dv .ot feel that there is any danger
of loss ¢t life and 1little or no danger of loss of property should the
itanover Dani or lts wbuttents fail” - I am really surprised at such a
‘tatewent jn viow of the well known oonditicns southerly of the dam,

v date fndfz Se3 thet there wnra several deams southarly of Hanover
Dz witen vyouy .oocd Droox rleservoir was canstrustaed {n 1914, Thesoe vere
sover :tnyis tren operated Ly the following ovmers:

m™he Jerrnin o o SOiTTIN LT, Lo,
¢, T, Yale ....,. Tc.
Trternaticnal (liver Jo,

e Wallnce ¢ fcne, .7, Ceo.
Ferewth of alllingiord

e AT

Jene of tlere jocpezt!on erc 1ol now i ule, bt there certainly wure
rctentiel dorgers In the uinniptlsc liiver it the Zsncver aln shioula tail,
consicer crly the Jrd wrd 4UL prij-ort, centiocnea., How ecen anyone say
tkat the Internaticral Cillver Zounpeny end .., .allsce ¢ Jons . 7T, Co, would
not suilfer Jeon: e freo fellure of iernover wuw?

Jtat atout Yirhwes daxra e 1f Ssro.er Soi abe:nld fei1l? The first
coxpleint T rre2iverd vwrez Troz: the tote sizloey epfartucut in 1238 in whigh
concerr. .ng expreseeé 4~ Yo c.ondltl i ol anover Lapr end how a feallure
wculd demn~e the briige end highisr st Lcuth .eriden, The new 'all
fvepue brid-e at .2llinzfory, crd severul cother nighway oroseines alght
elso cu.ffer dorace, Tren arain, pleage rericaher that lawsuits are now
fendine i rogard to dems:e from the 1935 ia:luro, I elso have knowledge
that eome owners along ths river are contaarleti.,; sults for demezss from
tke 1938 feilure,

You refer only to the 3plllwar or its adbutiients in gpeaiiing of
possible fajlure. Vou should remenmber thoti tiie carth exbankment westorly
of the wesat abutmcent 1s slso subjeot to fallure.,

/ As nutters now atard, I want to renew ry offer of cooperation,
However, we are not in errsement on several funue .°ntal matters in
connecticn with Hanover Dam. I ocamnot yielu on thess natters when all ny
enrinz~rinz knowledge and trainin- indicates the#t the ructs are ocloarly
definad, and I would be guilty of violating my coumission if I aid not -
insist on the dan bdeing oonstructed in accordnnoce with the Statutes, &

I huve oertain ideas of ahat ight bhe done with larnover Dam that .:{ ht
bring it up to ny rejulrsmunts, but any ochanse would mean edditional
expense to you., I would nut c¢ars to dliscusa these matvters exce-t with
the entiro Board of 3Jupervision of Dama.

If vour enwineer hre ar’y prop.csals Lo rnake regardilg the reconstruction
of this da: to allow for aryle zpiddlway cu;city, I will he nleaszd to
receive then, I think he aust first, rowever, convince hinself that the
Statutos clearly apply to tihin dann/




I will be pleased to discuss thils matter with you fursher, or if you
efer, you may request a meeting with the whole Board., Im any evems, I

pe to hear from you in & few days. '

ol

ﬂ
k]

Very truly yours,

Fm:cma / .
cc-S.H, Nadhama e
S.B,Palmer Lember, State Board af Supervision of Dems

:
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Lieut. Col. J. 3. Bragdon warch 21st, 1940
District Zngineer
U, S. Engineer Office
¥rovidencs, R. I.

Dear Sir:

The City Trzineer of lleriden, Connsctlcut, hus hcnded s a copy of
your letter deatcd January 5, 1940 aldressed to lxr., V. J. Sullivan,
Adminjetrator, 'v.F.A., in which you atated thot the project for the
reoconstrugticn of Eanover Dan fcr the City of lieriden was not approved
ur-on the basis of the data subi:itted.

The leariien authoritiez ruve request~d me to write you and review
the dete in regard to thils oro,osed reconstruction that has been con-
sidered and the crders lssued by e, u3 a nember of the Ltate Doard of
cupervisiocn of Dams,

The ocndition of this de:. first cece to sy attention in 1938 when a
cocpleint was mede by e lower ripasrian owner in which the stadbility of
tric structure was guestionad. In acoordance with the Censral Statutes,
en order was issued by me to the then ownsr, Conneotiout Gas Froducts,
Ino., to pluce this dem in a safc condition. Certain data collectec at
that time is pertinent to the yresent problem,

Vatershed area - 83 squarc niles {net)

Lencth of spillway -~ 171 feet

Freaboerd at west abutnnent - 4.3 feet

Additional sgpillway dischorge over bul:heads at sluice gates -
lencth 43,8 feet. Level is 2 feet higher then present spillway

Heipht of danm, river b=4 to top of splllway - 17 feet

Leximur hizh water as reported by an old resident im this vicinity -
40" - 67 ou, n./SOO./Bq.Dﬂ.o

The mrximum cross section of the d»m prapar~d at the time of ny
investir~ation 1s sutnitted herswith., This oruss seotion indicates
the successive ralses of this da. over a long perlod of years. My
order at that time wzs for certain repsirs to place the dam in a saafe
condition, as follows:

1, Cut out the two lines of timber abhove the masonry end replace
with cement j;osts and ru-~ble masmmry faoing, or some other
practical and acoeptabla method.

-

2. leplace any other timber above these two lines wherever necessary.

'
!

3. Provide the necessary timber supports and replace the downstream
inolined wooden apron, Fill in between the timbor supports with

stone, which ocan be obtained from the river bed southerly of

the dam. Use heavy planking for the apron, and have the top of

this apron at the daia at substantially the level of the third
tizbor above the old masonry dam,

In the flood which socompanied the hurricane of September, 1938,
the esbankment that formed the e~sterly side of the old forebay channel
‘#h%sh extended from the westerly end of the dam scutherly, 20 feet wide
- ond

about 400 feet long, was overtoprped end failed,

' The dam 18 now owned by the City of leriden. The City of lieriden
geplaced the washed out portion of the dem, at its westerly end,
besvy earth embankment

d
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Genford Ii, wadhams, Chalrman of our soard, it rthe uam November I3, 1939, -
the three recommen:iations, that I had previously made, as referred to

above, were thoroughly discussed. I furthcr advised Kayor Danaher that

{f the elevetion of the crest of the spillway was permanently lowsred

three feet, theredby Inoreasing the Zepth of the spillway troush, I would

{ssue a poermit authorizing construction of tke spillway in accordance

with the three recommendations with the nodificuation of this lower spillway.

by reagons for acoepting the design with the spillway lowered three
feet were as follows:

(1) The aplllway as nodificd woull be casnhle of passing water
at the rrte of ebout 11,330 cu. f't. rer second « 138 cudbic feot per
seoond per square mile. This L. at leust Jdoutls the ocapacity of the
old spillway.

(2) The smaxiium floou flow, prior to the 14ud hurricane, scocording
to the best informution avellatle, was about C7 cubio feet por second
per square mile. In the 1238 hurricane flood Jeptember 21, 1938, the
nearest rovernwent gawging stution on the uinniiae River less than
two miles southerly of Lanover lam recorded a maximum discharge of
5,140 oublc feet per seoond = 4t cublo feet per seoond per square nile.

(3) The «uinnipiac Jiver has a comparatively slow watershed run-off,
The tributary watershed of the uinnipilac River is entirely within the
limits of the Ltate of Connecticut, the headwaters of this river being in
the Towns of bBristcl and :lainville, An exauinntion of the Connectiocut
topographical sheets shows very clearly the large flat areas in this
vatershed. The run-off fron t'.is watershed is not alfected bty the
additional load of meltins snow from watersheds iike the lLousatonic and
Connecticut RUvers which originate in northern liew England, end in Canads,

{(4) The lerge area covered by llanover Lake and the surrounding flat
territory allows for oconsiderable ponding et times of heavy runoff whieh,
fn a way, smooths out the peak flows of cowmparstively short duration.

(5) The next dem southerly of Hanover hum on the winnipiao River
is the Internetional Silver Company dai. at Hall ‘venue, iiallingford.
At this dan, the lensth of the splllwav is 175 feuet, 9 inches, The
tctul depth of the spillway trough is 7 foet, 5 {nches. The mnxiaun
aischurge in the Jeptember 1338 flood was ubout &0 ocubioc feet por second
per square mile, This spillway is capable of pessing water at the rate
of about 11,000 ocubio feet per seccnd s 105 cubic feet per second per
‘sguare mile,

I do not xnow what cata has already bcen sub:xitted to you for this
project. I am pleased to zive you date at hand and my reasons for my
decision to issue a permit authorizing oonstruoction, It is possible ,
that I have given you suffiolent data so as to pemit you to reoonsiders !
this project. I will be pleased to dlscuss this whole situation with &
you if you so desire.

It 1o extemely desiradble for all parties concerned that this dam
be reconstructed, and I am interested, as s member of the State Bosrd
of Supervision of Dams, to cooperate {n eny possible way, to odbtain a
safe and adequate structure at t' is site.

Very truly yours,
/8/ C. L. Blair e
6\8: GRB kember, Ztate Joerd of Supervis on of Larxs . ,
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Vol. 9, 1940-1941 )t e

Fages 312-317, incl. i

LOUIZ CULiAN T AL,
va,
CONNECTICUT GAS FLCLUCTS COMEiANY, INC.
Superior Court Mew flaven County File No. 588C0

The erosion of plaintiff'c land znd injury to prorerty thereon by a
great body of water suddenly releascd from a pond, resulted not
from maintenance by t!= defendant of ¢:iis, bulkheads, :~ates and
similar fixtures in such ccnéition as to have constitutcd a
nuisance, but from an act of God, which ccnsisted of unprece-
dented rainfall.

MIVORANDUY. FIL D MAY 13, 1941.
Paul 7. lcMahon, and Lewis J., Somers, of leriden for the Plaintiffs.
3ronson, Lewis, Broncon & Upson, of Yaterbury, for the Defendant.

l"emorandum of decision in uction arising out of claimed faillure
properly to maintain dams, bulkheads and similar fixtures.,

" B00TH, J. The action is to recover damages for injuries to
plaintiff's real property and to personal pronerty of which the
plaintiff is alleged to have been the ballee, which damares are alleged
to have been caused by the maintenance of a nuisance by the defendant.
The nuisance is alleged to have consisted of the condition of thc dams,
bulkheads, gates and other appurtenant fixtures at the southerly end
of Illanover Pond in the City of Meriden.

Tre obvious reason for basing the claim upon nuisance rather than
negligence is that section 1680c of the 1935 Cumulative Supplement to
the General Statutes provides in part that: 'MNo action to recover
damages for injury to the person, or to real or personal property,
caused by negligence . . . shall be brought but within one year from -
the date of the act or omission complained of."

In the present case the act or omission complained of occurred
on and prior to Septemtar 20, 1938, whereas the action was not insti-
tuted until January 20, 1940. The above gtatute was pleaded in de-
fense of any claim based upon neglipence, hence such defense would
bar the plaintiff from recovery upon such ;round. If then the plaintiff
is entitled to recover at all {t must be upon the theory of nuisance.

In addition to the above defense, the defendant has alleged that 3
the injuries complained of by the plaintiff were caused by an act of h
God consisting of an extraordinary storm and unusual conditions of
weather on September 19, 1938 and September -0, 1938 in and about the
vieinity constituting the watershed of the “uinnipiac River at and
above the dam referred to in the camplaint, and at and above the
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plaintitf's property, which résulted in causins unnrecedented volumes
of water to flow into and down the "uinnipiac River and ovsr, across
and past the land of the plaintiff, which undrecedented volunes of
water were the sole cause of. damage to the plaintiff's nroperty.

This defense 1s denied by the plaintiff and the issues nresented
are, Tirst, whether plaintiff's property was in fact injurcd on the
date alleged, and, second, whether such injury was solely and proxi-
mately caus=2d by an act of Cod. "hat the nlaintiff's property was in
fact injured on September 21, 1938, there can be no question. The
evidence disclosed that at about 2 o'clock a.m. on that date a build-
ins and nart of the land of the »laintiff, as well as certain personal
property vhich the rlaintiff claimed wac in the building, were swent
away znd destroyed by a flood of water which came from the so-called
Hznover Pond. “"hether the defendant is lcgally liable to the plain-
tiff therefor depends upon whether such destruction was proximately
due to its maintenance of a nuisance as alleged.

AS previously stated, the nuisance is alleged to have consisted
of the ccndition of the dams, bulkheads, rates and other appurtcnant
fixtures at the southerly end of Ilanover Pond. These structures were
in part, at least, located upon land of the defendant, and in the deed
by which it acquired such land the defendant covenanted to maintain
and keep them in repair. The claim of the plaintiff is that the de-
fendant failed to thus keep and nmaintain them and that as a result of
such fallure the structures became and were a nulsance. The dafendant
claims that it 4did not fail in its duty to properly maintain the
structures in question and that the condition thereof did not constitute

a nuisance. It further claims that the condition of the structures
was not a proximate cause of the plaintiff's damapge. A nuisance arises
fron the creation or maintenance of a condition having a natural ten-
dency to cause danger and inflict injuries. Gonchar vs. Kelson, 114
Conn., 262, 271; Stoto vs. ‘aterbury, 119 id.”14; Brook-Hall pairy Co.
¥s. New Haven, 122 Id. 321,328 Hassett vs. Palmer, 126 1d. 468, 4

/ccording to the evidence it anpeared that the nroperty of the
defendant was acquired by it on August 27, 1937, and consisted of a
tract of land approximately 300 feet in width and 660 feet in length
upon which were factory buildings desirned to -ermit the machinery there-
in to bo operated by water power. The property was bounded on the
south by Main Street in East leriden and on t he north by a large body
of water known as Hanover Pond. This pond had been created more than
75 years ago by the building of a dam and embankments across the
Cuinnipiac River. The dam consisted of a substantial sandstone wall
backed up by an earth embankmcnt, which was topped by heavy squared
timber upon which there was a concrete slab. The total width of the
dam was 171 feet and its height from the downstream river bed to the
top of the spillway was about 17 feet. To the east of the spillway
was located what are known as blow-off gates. These gates consisted ~
of a heavy wooden structure, 43 1/2 feet in width embedded in musonry&

abutments. At the bottom of this structure there were four wooden
gcates, each of which covered apertures three feet square. These cates
operated upon iron cogs which were attached to upright timbers, and
were designed for use in lowering the water in the pond when such was
desired. Structurally these gates were in good condition on September
20, 1938. On that date two were entirely open, one was half-way open
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and the fourth was partly open. '"hen water bipan to rise to an alarm

ing extent on 3eptember :0, 1938, the defendunt endeavorsd by all
reasonnble means to connletely onen all of ti: aforesaid pates, but u
flood of water, due to an un recedented raintall which had occurrcd
on thut and several duys rrcvicusly, h d trourht down into the pond
debris, including logs, stuups of trees, shrubbery, and so forth, and
deposited them against the rorth side of suid yrates in such munner
and to such extent as to vrev:nt any further opening thereof, and the
inability of the defendant to open suid :-"tas was not due to any neg-
ligence on its nart.

A heavy earth embaniiient cxtended weosterly from thie westerly abut-
~ent of the dam to a raceway ~r fore-bay channel, which racesay was
desirned to carry water trom the nond throusch a nercstock into the water
wheel incide the factory building. ™ iz channel was about 20 fcet in
width. &4t the poni end of the channel tlere was a structure about °3
feet in v.idth and about 20 feet in height, consisting of heavy wooden
tim-ers embedded in masonry abutments. The purpose of this structure
was to held bacl the water from the pond and to release throusch four
cates, similar to those before described, only such quantities of
wvater =s were desired to nuve flow throurh the raceway into the water
vwhcel of the defendunt's building., On Zeotember 20, 1938, these grates
were closed and had been for some tinme ~rior thereto. At the time
there vas no cngine in the defendant's buildirg; which required water
pover and the raceway structure was maintained merely as a dam to hold
back the water from the nond. “"hile some of the timbers of this struc-
ture showed signs of decay on their surface and while there were cracks
betweer the nlanks which formed the face of tha structur-, repairs which
had been made thereto in Yarch, 1938, fortified the then existing con-
dition and rendered the wooden nortion in a reasonabl: safe condition
to withstand the pressure of water acainst the pond side thereof on
September 20, 1938.

A8 previously stated, this wooden structure was embedded in mason-
ry abutments. These abutm=-nts were each atout 12 fect square and about
20 feet high., One was located at the cast and the other at the west
side of the so-called raceway gates. That the easterly abutment was
in a reasonably safe condition to withstand tlie nressure of water Iron
the pond on <eptember 20 and 21, 1938, is self-evident, as it com-
pletely withstood the flood in question. :Across the ton of the vester-
ly abutment there was a crack extending downward for a distance of
four feet into the masonry, but there was no satisfactory evidence
that this crack in any way affected the strength of this abutment or
of the rraceway gate structure. Consequently it cannot be found that
the westerly abutment was other than in a reasonably safe condition.

-

The westerly side of the aforesaid westerly abutment formed the 3
northwest boundary of the defendant's land. To the west thereof the
pond in question bordered uron land of one Flora B. Pendexter. Tc the
north of and separating the Fendexter property from the pond there was
an embankment composed of a double stone wall with earth butween and
on the top thereof there were stone slabs. This embankment was about
twe and ohe-half feet higher than the crest of the spillway portion

of the dum and was of the same height as the raceway gate structures.
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From all of the evidence off red unon the cubject of the condition
of the banks and structur s at the coutherly end of Hanover Pond it is
found that they were in 4 rcufonably cafe condition to withstand any
ordinary pressure of water which the vond contained or had contained
prior to Ceptember 20, 143%, and consequently did not cﬂnstitute a
nuisance within the l' gal meaning of thut toerm,

For six days prior to Zentember 20, 1978, considerable rain had
fallen, constituting in al) & rairfall of eiht and six-tentts inchec,
On September 20, 1938, an additional rairfell of six and ne-tenth

~inches occurred. Such a ruzinfall was unvrocedented durine the history
of Hanover Fond. The druinsge into the rond covered an area of 95
square miles and the unrrecedented rainfzll caused the water in the nond
to rise to a heirht above that which had ever before occurred. buring
tre afternoon of Septemter 20, 1938, the wuter roce in the pond to such
an extent that it not only floved over tine spillway and platform of the
blow-off gates before mentioned but slso flowed over the embankment to
the west of the so-called raceway —ate structures. Tnis flow of water
increased es the hours passed and czused an erosion of the bank some-
where within an area of 0C fect to the west of tlhe westerly abutment of
the reaceway gates. The water flowins over this banlr swirled to the
west, eroding property located to the north of the nlaintiff's property
und finally, at about 2 o'clock a.m. on “cptember 21, 19738, croded the
embankment vihich contained tin westerly abutment to the raceway gates
to such an extent as to cause cuch abutment to ;ive wuy and carry with
it the aforementioned wocder. structure vhich constituted the raceway
cates themselves. 'hen this cccurred 4 reat body of vater was released
from the pond, which water, swirling to the vest, eroded the nlaintiff's
prorerty and carried away a portion thereof, torethor with the buildin:
thereon.,

[83 = - o
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“rox the foregoing, and all of the other facts and clrcumstances !
which the evidence disclosed, it is found that the dstruction of the i
nlaintiff's property was not nroximately caused by the maintenance of
a nuisance by the defendant, but was solely and proximately ¢ ue to an ’
act of Cod. . ‘

For the foregoing reasons -judgment may enter for-the defendant
upon the issues of the complaint, and for the defendant to recover of
" the nlaintiff its costs.
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May 26, 1941

HANOVER D AN

FINDING OF FACTS -
/;tfa4¢4ﬂ—‘j7

Oon Mareh 24, 1941, Mr. Clarence M. Blair, a member of the
State Board of Supervision of Dams, acting under the proviaions
of Section 1050e of the General Statutes, issued an order to the
City of Meriden to remove or place in a safe condition Hanover
Dam owned by it. Such order was based upon his finding that the
dam was in an unsafe condition.,

The City of Meriden, acting by its Mayor, the Honorabdle
Francis R. Danaher, requested a hearing before such Board under
the provisions of Section 1056e of the General Statuses. The
hearing was held in the Meriden City Hall on April 30, 1941.
Those present representing the Board were: Sanferd H, Wadhaas,
Chairmen, and Clarence M. Blair, Joseph W. Cone, William H. Cad-
well, William A. MacKenzie and Shepard B. Palmer, Members. The
City of Meriden was represented by Mayor Danaher and Mr. Prann,
City Engineer. The hearing was also attended dy a number of
property owners from South Meriden. After the hesring the site
of the dam was viewed dy Board membders and others.

The following facts were found from the testimeny aand
records submitted,

Benover Dem is located on the Quinnipiae River within the
city limits of Meriden. The gross area of the watershed abdove
the dam is 92 square miles, and the net area after allowing for
diversions is 83 square miles, The maximum flood discharge in
a watershed of comparable area, as indicated by tables used by
the State Board of Supervision of Dams, prior to the hurricane

' and flo0d of September, 1938, was 169 ocu. ft. per second per

square mile. The characteristics of the Quinnipise River water-
shed were such as to justify a lower estimated flood discharge.
The center of the storm which produced the flood of Septeamber,
1938, is located at a distance of aprroximately 35 miles from
the Quinnipiec River watershed. A gauging station maintained

by the U, S. Geological Survey at Wallingford recorded s flow

at that point of 48 c.f.s./s.m, or approximately 5,200 o.f.s.

s

‘L /trm

The area of the watershed above Wallingford measures 107 square i

miles.

In July, 1938, after an inspection of the dam by Messrs.
Blair and Palmer, recommendations were made to the Connecticut
Ges Products Co., the then owner of the dam, that the spillway
bs reduilt and decayed timbers replaced. At that time the struc-
sure consisted of a spillway 171 feet long, gates on the east of

5.
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the spillway, and an embankment west of the spillway in which
there were gatea located a few hundred feet from the spillway
lesding to a canal or headrace 20 feet wide and 400 feet long,
which formerly supplied the water for power developed at the
plant occupled by the Connecticut Gas Produects Co.

During the flood of September, 1938, the gates and head-
race on the east side and the embankment between such headrece
and the spillwey failed. No serious damage resulted due to the
fact that the washout was gradual. Thereafter the dam, which
had formerly been the property of the City of Meriden, was re-
conveyed to the c¢ity by the Gas Products Co. Hanover Pond 1is
part of a municipal recreational development, and & substantial
sum has been expended thereon by the city.

On August 28, 1939, Mr. Prann, City Engineer, forwarded to
Mr. Blair prints showing proposed construction to replace the
old wooden bulkhead located west of the spilllway as a "first step
in a replacement and repair program.® On August 30th Mr, Blair
wrote to Mr. Prann recommending that repairs should be undertaken
only under a comprehensive plan that would include all work to
place the dam in a safe condition, and he Tefused a permit for
the proposed bulkhead, At the same time Mr, Blair 1ssued an order
that such bulkhead or blowoff gates should not be closed until the
structure was rebuilt under plans approved by the State Board of
Supervision of Dams. Either prior to August 28th or immediately
thereafter the washed-out section of the embankment was replaced
by the City of Meriden without a permit for such repair,

As a result of the flood of 1938, the run-off estimates of
various watersheds in this area were revised by the State Board of
Supervision of Dams in order thet spillways might be designed to
provide for larger volumesof flood waters. Sudbsequently the city
made application for the approval of repairs to the spillway as e
W.P.A. project, and as preliminary to the issuance of such & permit
a request was made that the State approve a proposal to repair the
dam in accordeance with the order issued to the Connecticut Gas
Products Co. in July, 1938. Under the W.P.A, regulations it wasa
also necessary for the city to secure an approvel of its plans by
the War Department. On Novembder 23, 1939, during an inspection of
the dam, Mr. Blair advised Mayor Danaher and Mr. Prann that he would
issue a permit for the repair of the spillway {n accordance with the
order of July, 1938, if, in addition thereto, the crest of the spill-
way were lowered three feet. The U. S, Diatrict Engineer at Provi-
dence 414 not approve the project for the reconstruction of the
Hanover Dam upon the basis of data sudbmitted by the city, and on
March 21, 1940, Mr. Blair wrote to the District Engineer furnishing
such data and outlining the terms of the permit which the State had
agreed to issue and the circumstances under which such an agresment

had been made.,
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On April 23, 1940, the District Engineer advised Mr., Blair
thet on April 10th his office had advised the W.P.A. administrator
for Connecticut that it had no objeotion to the reconstruction of
the Hanover Dam provided that certain specified modificetions were
incorporated in the work. One of the requirements was that the
spillway be lowered three feet from its existing elevation. Another
was that the dike be raised by extending the side slopes upward a
vertical distance of five feet. On May 14, 1940, Mr. Blair issued
a preliminary certificate based upon plans submitted to him. On
September 6, 1940, a slight revision of the plans was approved by
Mr. Blair.

The spillway discherge of 18,000 c¢.f.s, as computed by the
Army Engineers provided for a discharge of 217 o.f.s./s.m. The plan
approved by Mr., Blair provided for a spillway discharge of 11,000
c.f.8, Or 132 ¢c.,f.8./8.m, of watershed, and included a freeboard of
five feet,

Col. Bragdon, the U, S. Army District Engineer, in commenting
upon the spillway design approved by him, stated in a letter to Mr.
Blair dated September 6, 1940, that the designed flood discharge of
18,000 c,f.8. permitted a surcharge of ten feet over the spillway,
and that in addition there was available a freeboard of 2.5 feet
above the surcharge. He added: "This freeboard 1s essential to
prevent overtopping of the earth embankment section of the dam.
Fajilure of this dam would cause widespread flood damages at several
communities downstream from the dam site.”

After work on the dam had been begun dy the W.P.A., it was
discontinued for reasons not pertinent to the present inquiry. On
February 19, 1941, Mr. Blalr made an inspection of the Hanover Dam
and discovered that the work was being done under private contract
in accordance with plans that would result in construction of the
spilllway at a level two feet higher than was indicated on the plans
which he had approved on May 14, 1940. Computations of Mr, Blair
indicated that the plan being followed by the c¢ity provided a
spillway capacity of only 6,000 c.f.s8, or 72 c.f.8./8.m, in com-
rarison with the discharge capacities of 11,000 and 132 respectively
as provided by the approved plan. On the following day he wrote to
Mayor Danaher to ascertain whether this information as to the spillway
level was correct. On iebruary 25th Mr. Prann mailed to Mr, Blair
prints of the revised plan for the reconstruction of the spillway.

On the same date Mr. Blair wrote to layor Danaher reviewing the facts
and giving a formsl notice to cease any work that was in violation

of the terms of the permit already 1ssued. He likewise wrote to Mr.,
Prann on that date advising that the plan submitted dy the latter o
marked "Revised August 20, 194C" was not approved. th

On February 28th a conference was held in the office of Mayor
Dansher at which Messrs, Blair and Palmer of the Board, Mayor Danaher
apnd Mr, Prann of the city, and Messrs. Sengle and Wise of the State
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Water Commission, were present. It was admitted that the city

was making repairs to the dam under private contract in accordance
with plans that were not approved by the State Board of Super-
vision of Dams, and that the work on the spilliway would be com-
pleted that day. The meeting adjourned with the understanding
that a check would be made to determine whether the capacity of
the gates at the dam would be adequate 1f left open at all times
except during the months of July and August to prevent danger
from flood run-cffs. On March 5, 1941, Mr. Blair advised Mayor
Danaher by letter that his computations indicated that the total
discharge of all sluice gates would not exceed 1,200 c.f.s,, and
that such a discharge capacity, even though 1t increased the dis-
charge capacity of the spillway as reconstructed by the city to a ,
total of 7,200 c.f.s., was inadequate to avoild flood dangers. In
Mr. Blair's opinion the dam as reconstructed by the City of Meriden
was unsafe,and on March 24, 1941, he 1ssued the order referred to
adbove, ordering the City of Meriden to place Hanover Dam 1in a safe

condition or to remove the same.
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S. H. Wadhams
' June 19, 1941

¥ENORANDUM

Subject: Ianover Dam
Meeting of PBocrd of Supervision of Dams

Presont: All of the members of the Bosrd and !Yr.
Songle of the State Wataer Commission.

On June 18 at 11:30 a.m., the Board met at the
Hanovar Dam to consider what action chould be taltsn in ref-
erence to the questions which have been raised by Mayor
Lenahsr. 'The facts in this case have been summarizsd in a
"Finding of Facts" and therefore will not bte roepeated here.

The Eoard found the dam was full and the water was
ranninc over the splllway, this in spite of the fact that hir.
Elalr had given permission to f1ll the dam only within three
feet of the top of the spillway.

. The Board also found a conslderable stream of water
which apparently was coming out underneath the new embanicnent.
A long-time resident of the vicinity advised the membars of
the Doard that for many years there had been a spring in this
locality. It seems very improbable, however, that a spring
sxlsts there which produces any such volume of water as was
escaping at the time of the inspection. The Eoard noted, too,
that on the upstream side of the embankment thaere had been
some slivping or settling.

PFollowing this inspection of the dam, the membars of
the Board went to Wallingford, where the wholo question was
reviewed at considerable length. As to Mayor Dunaher's cone
tention that the Board has no authority over the repairs which
have been made, it was the consensus that that could be dis-
missed as unfounded. The Board 1s unanimously of the opinion
that the dam is not now a safe structure, first, because of
inadequ..te splllway cspaucity and, second, because of improper
construction of the repaired embankment.

hr, Palmer suggested that sheet steel piling be
driven down to the solid earth underneath the new embankment
and that the embankment itself be raised sufficiently to pro-
vide the necessary splllway capacity.

The Board was of the opinion that the leak referred
to above should be very carefully investigated to determine
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whether or not this water 1z comlng thrournh and underneath
the ombanikment. It was agreed that a welr should be put in
£5 dotermine possible fluctuatlon in volume of flow under
varying conditions of water level in the dam. The question
of how this could be done was ‘iscussed ot considorable
leanrth, and the Chalrmun stated that ho would sea if the
State Water Commission had thnds which could be used for this
purpos3a.

'he Board was of the opinion that the remedy to be
preferred 1s to lower the splllway by two feet, but recog-
nizing that that step would be quite expensive and would also
largely destroy the recreational value of the pond, the Board
would accept the raising of the ambankment and the putting in
of a sheet steel cut-off. It was sugrested by Mr. blair that
some wellpoints migzht be driven down at selected places on
the ombankment to secure Information as to the ground water
table and the effect of this water level on various heights
of water in the dam. The suggested weir, with such wellpoints,
vould :ive very valuasble information. '

Thare was consideratle goneral discussion as to how
the estimated capaclity of the spillway of 11,000 c.f.s. could
be justified. Mr. Sengle pointed out that it would be most
desiraile to tle our figures in with some official publication
on flood dilscharges.

It was decided that a letter should be written to
Wayor Danaher, advisins him of the Foard's findings regarding
the safety of the dam =nd that the Eoard concurred wlth Mr.
Elair in his estimate of the rejqulred spillway capacity. Also
he should be advised that the Board finds the estlmate of unit
run=-off used by Mr. blair as reasonsble for a wat=rshed having
the characteristics of the one under consideration. The Board's
recommendation would be that the preferred romedy of the present
z1tuation would be to lower the spillway, but as an sltearnative
1t would accept raising of the embankment with a sheet stesel
cut-off, all to be done under plansa prepared by the City Engineer
of Weriden und approved LY the Board of 3Supervision of Dams.

Tha Hayor should further be advised that, since fill-
ing of the reservoir, a consideralble stream of water has ap-
peared at the lower surface of the newly constructed embankment,
and it is important that, Lefore deciding on the exact steps to
be taken to make the dam safe, further investigations must be
made. These invostigations would consist of the constructlon of
a volr to measure the flow of thls water and a series of well-
points through a section of the embankment. After this has been
done, the Board will be in a better position to arrive at a
deiinite conclusion. -

b Ol e
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S G S. H, Vladhams, Chairman
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July 11, 1941

Hon. Freancls R. Danaher
Mayor, City of Meriden
Meriden, Connectiout

Lear Mayor Danaher:

The Board of Supervision of Dams has given most careful
thought and study to the question you have presented to it regard-
ing Hanover Dam. With your assistance, a welr was installed below
the newly construoted embankment, and pipes were driven intc the em-
bankment. The information obtained secems to indicate beyond any
reasonable doubt that the embankment is not impervious to water.

"hen the welr was installed and the level of water in the
dam was at the orest of the spillway, the flow below the dam measured
approximately 300,000 gallons per day. ™hen the dam was emptied,
this flow rapidly dropped until on July 3 it measured slightly in
excess of 60,000 gallons per day., This flow has steadily decreased
in volume until at the present time the rate of flow 1s less than
£,000 (allons per day.

The observations made in the pipes driven into the embank-
ment supported the conclusion that the water was escaping through
the embankment. The appearance of sand boils below the embankment
was further indication of leakage,

Under these circumstances, the Board arrived at the follow-~
ing conoclusions:

l. A tight corewall of steel sheet piling should be provided
for the new embankment., This should be driven into the
original ground surface to refusal or at least 10 feet
into the ¢round below the embankment and to extend 4 feet
above the top of the present embankment.

e Rulse the embankment to a level of about 12 inches above
the sheet piling.

3. Slope pave the upstream face of the embuniment fram at
least 12 inches below spillway level to the top of the
sheet piling and extend around the westerly end of the
embankment,
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4. Raise the ocorewall in the 0ld embankment westerly of theo
spillway from the present spillway lcvel to the height of
the steel sheet piling referred to in (1l). It would be
desirable to make certain that there is now a corewell in
this old embankment. The 0ld embankment would, of course,
require ralsing to the same height as the new embankment -
that 1s, one foot above the steel sheet piling.
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5. Slope paving should be provided on the upstream face of
the embankment from at least 12 inchcs below splllway
level to the top of thc corewall and the puving oxtended
around the easterly end of the embankment to form a
masonry clope apog?1t?ea?;9§ggt‘sp}llmax. S e AE

c¢r " 1n’ednelusion, the Board wishes to recomménd th.t nlans
be prepar-d by an engineer familiar with this type of construotion
and that such plans be submitted to the Board before conmstruction
vork is begun. We wish to assure you that we will be only too
¢lad to cooperate with you and your engineer in carrying out this
workKe.

) Levic| cte cot ’f'f” wall aF ond 074 Sy Conet 2T ypron and - ekl

£ et Very truly yours,

S, H. Wadhams, Chairman

b
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6. Summsry of Pindings and Copnclusions
Following 1s a brief summary of my findings and conclusions

as to the safety of the Hanover Dam at Meriden, Connecticut cone-
cerning wt ich I have been requested to submit my opinion:

(1) The probstle maximum peak flow to be expected in the
<uinniplac River is at least 10,000 cubic feet per second, which
is equlivalent to about 105 cubic feet per second per square mile,
based upon the total drainage area of 95 square miles of which
some 12 square miles is diverted or partially diverted when
stream flows ars normal. ,

(2) The existing spillway capacity of the dam is about
3,000 cublc feet per second when the water level 1s at elevation
85.0, 3.5 feet above the orest of the spillway. At this elevation
the four sluice gates through the east spillway sbutment provide
additional capacity of 1,000 cubic feet per second, but all of
this additional capacity cannot be safely relied upon for flood
protection purposes, as the trash racks probably would be covered
with debris at times of heavy storms.

(3) HKecords of weir tests and embankment seepage tests of
the portion of embankment constructed by the City in 1939 to re-
pair the damage caused by the "hurricane storm” of September 1938
show considerable leaks.e and & relatively high line of saturation
when the water is at spillway level. In my opinion these records
indicate that this section of the embanlment would not be safe if
the flow line exceeded 3.t feet sbove the spillway level.

(4) When the flow line 1is 3.5 feet above spillway level
there 1s only 2. feet of freeboard between the water surface and
the top of the embankment, as compared to 3.5 feet which I con-
slder a safe margin.

(5) For the above reasons, I believe the dam including the
earth embankment 1s not safe when the water surface exoceeds
elevation 95.0 and the discharge over the spillway is adbout 3,000
cubic feet per second.

(6) The spillway would have a capacity of 6,000 oubic feet
per second if the water surface were 5 feet above its corest and
the gates would have a capacity of 1,050 cubic feet per second.
I believe the embankment would fail if the water reached this
elevation for the reasnons stated above.
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(7) Suggested methods of providing safely for estimated pesk
flo00d flow. are lowering the spillway and raising the embaniment;
and keeping the aspillway at its present elevation, raising the
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embankment and providing additionel spillway capacity at the west

end of the nrnsent embankment to take care of excess flows during
extreme floods.

(8) A fallure or bresk In the Lem would damage public
snd private property bvelcw tho dam.

(9) It is my oplnion thut the cdam 1is rot safe tu take
care ¢l flood flow. waich reasonably can te expected in the
future; tnat en engineer experienced in this type of work
should Ye suthorized by the City to make a detalled investiga-
tion and to prepare plans and specifications for changes neces~
sary to make toth the spillway and embsnkment safe; and that
such plans and specifications should be submitted to the Board
of Supervision of Dems for spproval as soon as practicable.

Kespectfully submitted,
(signdd) Malcolm Pirnie
MP/3j4
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. with work on the dam as recomniended by ir. tlair cn July 16, 1395€& to

vee. 50, 1941

Reveer Wiarie o 0 0s

SFARRN I TNV LIRSS DURR

Uncer date of lay 26, 124 “1,. Clerence ', “lalr, membor of the
Gtate ourd of Civil “neineers, received an avplication in writine
trom the “tate IHirheay cormmissioner in which the stability ot this
Cira was questioned and ealline Mr. “lair's attenticn to the fuct that,
hruld the dam fail, damage would be done to Lac hichway bridre over
the Cuinniriace iver 4 short distunce couth of the dom,

..cting under Section 7CER, C.lI,, 101, Ur. Clair visited tio dam:

on June o, 1¥38, ‘
. - . . ' |

I'r. olair and l'r. Paliier made an inspection on July 1£&, 193G, at,
vhich time the reservoir vas practically empty.

on July 16, 193C, 'r. Tlair served formal noticc on the Connec-
ticut Gas Froducts, Inc., to place this dam in a safe condition. 7’ith
this formzl notice, he extended ceveral recomzendationc nnd advised
trat planc for repair: were to be submitted for his approval,

2

In the flood of .eptember, 1958, the Hanover dam went out. (Sept.g

On aus,. 28, 1959, lollowing a confaerence with l'r. Zlair at the
ienover dum, Mr. rrann forwurded to !'r. lair two vrintc chowing ~ro-
poced conctruction intended to replace tiie old wooden Lullthcad locuted
vwest of the muin dam spillwuy which was carried away by the flocd of
Jept. 1, 1838, This pnroposed nlan was submitted to !'r. @lair for his
~nnroval.

On 4Lug. 30th Nr. Blair wrote to i'r. Prann, callings his attention
to the formal notice of July 1€, 1438, to the ZTonnecticut ;as i’roducts,
Inc., mentioned above, and advising i.r. Trann that the orderly .ay to
approach this problem was to set up on his plans all the work necessary
to be done to place thc dam in a safe condition. I'r. Zlair could nct
approve any filling of this pond until the spillway repairs were made,

On GCet., 20, 1939, Nr. Rlair wrote ''r. Prann regarding an investig
tion ne had made on Oct., 27th, to ascertain the status of this structur
Hie was surprised to find that vork had bden done without any permit {rd
a member of the Board of Supervision of Iams and in violation of the
act. In view therefore of Mr, Prann's knowledge cf the order to the
Conn. Gas Products, Inc., dated July 16, 1938, and Mr. Dlair's letter
of iug. 30, 1939, L. Blair could seec no justification for Mr. P’rann's
proceeding with this work. Mr. Slair therefore issued a formal notice
prohioiting Mr. Frann from closing the waste gates in the dam until
the structure was rebuilt under plans approved by the “tate Bourd of
Jupervision of Dams.

On Oct. 31lst, ir reply to Mr. Blair's letter to l'r. Prann, layor
Danaher udvised Mr., Slair that leriden was in no position to build
another spillway at the site of the dam and did not irtend to do so.§

un Lov. lst Mayor Danaher adviced $,01.7., chailman of the ~tate
Board of 3upervision of Dams, that the ecity was prepared to go ahead

the Conn. Gas Procucts, Ine. As the “ii would éo the work, they would
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require 4 certificate of approval from Gen. Uadhams! office befcre
starting.

In reply to llaycr wvanaher on MNov, 3rd, Gen. adhames oointed oug
that the usual procedure was to have the owner of a dam submit the
plans of the work to be done to the Noard, that the Toard's concern
wus with the safety of the structure, and, if the plans submitted ip.
aicated that this requircment had been met, suthority to nroceed wity
the work was ¢iven at once, and, upon its completion, a certificate
furnished to the owner.

Cn liov. 3rd, in reply to Mayor Dbanaher's lettrr of Oct. 3lst, Lr,
Tlair nointed out that he riust insist on the enforcement of the fcrmal
notice t"iven to lir. Frann in his letter of Oct. 30th that the City or
weriden be prohibited from closing the waste gates until the dam is
rebuilt. Le added that of course the mayor had the ricsht of appeal
under Cection 105GCe.

On Nov. &, 1939, Gen., ' adhams wrotc to !.r. 3lair describing a
talk he had haé at the llanover dam with Mayor banaher on Nov. 15th.
It anpeared that the mayor vas awaiting approval of a WPA project for
éoing the work, but that the T'A required the anproval of toth.the
Ztate and the Army Lngineers. Yollowing this, a confcrence was held
at the dan site (Nov. 23rd).

un ¥arch 1%, 1940, Lir. Ilair, in acknowledring a letter of lMarch
10th from liayor Danaher in which he asked lr. "lair to be "lenient®
in the matter of the Hanover dam, wrote as follows:

"As matters now stand, I want to renew my offer
of cooperation. howvever, we are not in agreement on
several fundamental matters in connection »ith Hanover
Lan. I cannot yleld on these matters when all my en-
cineerinrs knovledge and training indicates that the
facts are clearly defined, and I would be fuilty of
violating my commission if I did not insist on the dum
being constructed in accordance with the Statutes.

"I have certain ideas of what wmisht be done with
Hanover Dam that might bring it up to my requirements,
but any change would mean additional expense to you.
I would not care to discuss these matters excent with
the entire Board of Supervision of Dams.

"If your engineer has any nroposals to make re-
carding the reconstruction of this dam to allow for
ample spillway capacity, I will be pleased to receive
them. I think he must first, however, convince him- -
self that the tatutes clearly apply to this cam." &

vn jiarch 21st Mr. Blair forwarded certain data to Col. Bragdon
and his reasons for his decision to issue a pcrmit authorizing con-
struction. !rxr. Blair felt that he had given Col. Pragdon sufficient
data to permit him to reconsider the Hanover dam project, pointing
cut that it was extremely desirable for all parties concerncd that
this dum be reconstructed.
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had had with Lr. Prann who had advised him that Col. Brardon agreed
-.ith the tindings of the JState Zourd of “upervision of Dams with only
a foew additional cormments. The situation therefore wus at thic time
that the City of Meriden would make applicaticn to the WPA adminis-
trater for Connecticut for a nermit to proceed and that the nlans ,
would be cubmitted to Mr. Blair for approval,

, - en April £Sth Er. “lair wrote Gen. adhums regarding a talk he

un Yay 14th Mr., “lair forwarded to i'r. Prann Preliminary Certifi-
cate No. 30-20 permittinc construction of remairs to the da as per
rluans submitted tc him. Attention was called to the instructions con-
tzined in the Doard of Supervision of Dams booklet,

on Feb, 20, 1941, " r. Zlalr advised I'ayor lanaher that fcllowine
the iuzuance of a permit under date of iluy 14, 1940, he had inspected
he work being done on Feb, 19th. At that time he haé lcarned that
the contruactor was planning to raise the vronosed spillway l=vel two
feet higher than that shown on the avprovzd vlans,

l.ayor Danaher replied to this letter on Feb., 21st;

"I have received your letter of February 20th con-
cerning the above matter. 1 ruspectfully rccall to
your attention a meeting betwvicen you, General "adhams,
1'r. ¥rann and, I think, Ir, Copeland and me on the : !
sight of the ilancover Dam some year and a half aro. at
thut time we discussed the Dam situaticn thoroughly.

You will recall that I raised serious objection to lower-
ing the Lam tiree feet in accordance with the desires

of thne arny engineers because it would leave the greater
part. of the »ond bed out of water and would so lower the
water at Red Iridre that we could not use it for swimminc.
st that time you indicated that tarce fect wus a drastice
reduction and 1 inquired v:hether you would agree on a one
foot reduction. 7You indicited tc me that a one (oot re-
duction at the lip of the Lam would be saticfretory to
the State but it nroved to b unsatisfactory to tie Army
enrinecrs. e discuased at the squse time the nlacing of R
flash boards across the top of the Jam te raisc the watcer
to the recuired heigcht for cwirmine in the c¢vent that

the army engineers insisted on a three foot reduction.”

R

ur Jeb, 20th I'r. "lalr advised Cen, “adhams by teleshone of Lis

2f'ferts to have the Yanovar dam built according to the -~luns whiceh he
had avvrovpd. 12 stated that he had ircued formal notice to thn
Larer of leriden, Fob. »5th, trat work ~urt be stonped at conece, v,
“1uir sur;eﬂted that early action should be tauken wund *k:t the mayor o
snould awerciss Lis right toe hove tno nlans puseed upon by the fTull
oard. There was also »-ceived fron “'v, Tlalr thic dute the complite
file cf the letters vvhich hud passed between the aayor and Lr. Slair, -

LABI™ - Sy

vn rFeb. £27th ir. Blair acvisced I'r. vrann that his nlan as sub-
mitted is not aupproved on account of inadequuey of snillway dimensizns,.

°n reb, Z0th a confere.ce was held in layor Danaher's office with
tke muyor, I'r. DZlair zand [.r. Falmer of the “tate RNoard, !r. ['rann, lr.




“ige and Mr. Sengle. It was declided ut this meetin~ that the matter
shoulé be passed on by the full Doard =nd thit layor iLanaher and iir.
Prann be invited to accompany the engineers duriné; the inspection of
the dame.

vn Larch 3rd Mr. BElair asked the chaiimn of Lue Toard whetihcer a
formuzl notice should be served on the mayor that the dam is a menace
to lile and property.

'r. Zenile replied to Lir. Blair on larch 4th, fup, cctinge tihat
tr. Slulr advise the mayor that he was giving consider-tion to the
preparation of an order under the provisions of Zecticn 10L0e direcceting
tlie city to place the dam in a safe condition or to remove it, but
that he (lr. Blair) was hopeful that such action “iculd not nrove
necessary.

ir. 3lair wrote liayor Lgnaher on i‘arch S5th: "You iave now com-
rleted the spillway in accordunce with your nlans wiich 1 have not
aprroved¢ and in spite of my order dated lYeb. 28, 1941 - 'to cease any
rpart of the work that is in viol.tion of the permit issued.' " I'r.
=lair alco forwarded to iayor UbLanaher correspondence with Col. J. <.
kFragdon, U. 5. aArmy Engineers, in regard to the dam desiin.

1n reply to Mr. Glair's letter of larch Sth, on I'arch 10th !ayor
Lanaher expressed the nope thut kr., 2lair would be lenient and that
the conclusicn of his consideration of all the matters involved viould
not order any change in the existing dam. layor bLanaher added that he
did not feel there was any danger of loss of life ané little or no loss
of property, should the Hanover dam or its abutments fail.

Un Narch 17th Mr. Sengle advised 'r. Blair by letter that layor
Danaher had written to the Attorney General to say that he wished en
ovportunity to be heard before any action was taken by the State. ILr,
Sengle had talked with Judge rallotti this date and sugpested that his
office might be left out of the matter for the time being, if lLr. Zlair
vere to issue an order under the provisions of Section 1CS50e and the
City of l.eriden were to file a written rcruest for a ncaring before
the full Board. liayor Danaher was called on tie tclephone and it was
I'r. Sengle's understanding that this procedure would be followed.,

vn liarch 21st kayor Danaher requested 2 hcaring before the full
Board.

on Llarch 24th Mr. Blair issued his order to lieriden: "I order
you to nlace Hanover ém in a safe condition or to remove it and fix
the time as eight weeks from the date hereof within which this order
shall be carried out,” -

Cn Yarch 27th layor Janaher advised Mr. Blair inhat he had made
application for a hearing before the full Board. Because of celay due
to I'r. Zengle's illness and ir. DBlalir's absence from the State, the
hearing before the Board was not held until April 30th.

I‘ayor Danaher had sugrested that the time limit fixed in lr.
Blair's order be correspondingly extended.
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L "rinding of Tacts" to date of l.arch 4th was nrepared in this
otfice on .'ay 26th., Copies - ere rorwarded to .layor vanaher und all
members of the Board.

luyor vanaher acknowledred this statement on June 7th. e noted
that no mention was made of tiue most serious objeetion raised by him,
namcly, that the repulrs made to the lanover dam did not substantially
arfcet the stability of the: aane Mayor banaher 2xpressed himselfl as
anxious for a determination of this matter,

vn June l:ith Cecn. "adhams advised Layor Danaher that the Doard
v.ould mecet on June 18th to further consider this matter., -c¢ referred in
his letter to the Ctate's unfortunate expericnce at the ilolton Dam.

A1l members of the Soard were nresent with Mr., engle at tne meet-
ing in "mallingford on June 18th. It was decided that a letter should
be written to liayor Danaher advising him of the Board's findings re-
rarding the safety of the dum and that the Board concurred with lir.
Tlair in his estimate of the required s»nillway capacity.

On June 20, 1941, GCen. Wadhams adviscd layor Danaher of the result
o1 the nmeeting of June 18th, namely, that the Board concurred in lr.
Plair's finding that the dan in its nresent condition is unsafe and
should be repaired or removed, and recquesting ‘ayor Danaher's views on
the above matters.,

On June Zlst layor Danaher acknowledged this letter and stated
that the city agreed to raise the embankment and strengthen it and also
that the city would stand the expense of building the welr for making
the tests suggested by the Doard.

(Lngineurs from the State Vater Commission took flow measurements
at the cmbankment for several veeks.)

vn June 3Cth lr. Prann, city enrineer, in reply to our letter of
cune 20th regarding the flow of water below the earth embankment,
trusted that the results of our éxaminations would show the structure
to be stable.

vn July S5th lir. 2lair forwarded to t:en. 'adhams his discussion of
the Hanover dam and the future steps to be taken., ir. "lair's sug-
cestions were forivarded to all members of thc 3oard for their consideru-
tion. all member: of the Board, with the exception of Xr. Clarke, com-
wented. )

Cn July 11th, following rcceipt of the ubove material, Gen. ‘vadhanms
drafted a letter for Mayor Dunaher recgarding the employment of a com-
petent cngineer and the steps to be taken to ensure a safe structure.
This letter was submitted to all members, was fully comment-d on and
revised as per suggestions from members and sent to layor banaher on &
July 1l6éth,

[fo reply having been received, a further letter wus written to the
mayor on auge. iSthe

vn Sept. Sth lLayor Lanaher acknowledged the letter of July 16th,.
..6 stated that he considercd tlie Board's suppestions quite siriacent
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wnd wiched to knew whether further tests of thie florn »f water below
the cubankment could be carried on.

on et. 3rd, Cen. Wadname referrcd ! ayor Lanaher to Lhe @cgrd's
tetter of July 16th in which the Toard wrote: “The conelucsion is_
incoearable that the embankrent is not waterticht,” and enclosed Tirur s,
raver Lonaher's decision wis requosted.

Ul wCCe a4, Folloving Lhe mavoralty cleetion, [uvor vanaher was
apad s vritten to.

¢n wvcc. 10th Tayor uanaher replied that he was satisficd that no
“ dunser cxisted at the lanover dam and he was nct inclined to follow the
sucresticn concerning steel sheathing (July 16th letter).

* mecting of the Toard was called for Dec, 22nd. This meeting
vas held in "7allingford.

Toard's conclusicns - see order to City of Meriden dated January
&, 1942, :

Narch 15, 1945

Junuery 2, 1942 - Draft of order to clty sent to Pallottl and to
rach mermbor of Board. Arproved by Pallottl, Blair, Clarke and Cone.

Junuary £, 1942 .- Ordar sent to city. This ordaer recountad the
“iohory of the cuza. uection of shtnabillsy of dam fircst ralsed by
Crtuma !Hiphway Comrlssiontr on MNey 26, 1928, in le:ter to Board of

Glvil ZSnrineers.

Lam wee Inspected und found unsafe. Conn. Gas Products Corpany
so advised July 1€, 1928,

Lew washed out in flood of Septerbier 1928,

On Augnst 28, 1939, city submitted to Mr, flair’bluenrints for
rrozosed repalr work., ¥r. £lair asked certuain chans:s Iin ths int rast
of Incrrased stsbility. Clty did not reply to Mr. Elair

In October 1940 ¥r. Blair found reconstruction work was underway
despita the fact that the city had not comrliod with the law by first
retting & permit, '

/fter much correspondence and numorous confarences in an affort
to persuade the city to rebuild the dam so as to make a safo structura,
¥r. BElair on Merch 24, 1941, issuved a written order to the clty to
eithor place the dam in 4 sa’e conditlion or to remove it within & period
of el nt waeks., A

The clty apocealad the order to the full board. A hearing was held
on April 30, 194l. On July 16, 1941, the board advised the city by
lotter thaot certaln changes in the dam must be medes On October I,
1941, the board roiterated its recommendations for changes.

On Decamber 10, 1941, tho city alvised the bonrd 1t wns not in-
clined to follow those recownendations.
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The ordser directed the clty to nlace the dam In a safe condltinn
or rermovo 1t on or tafora June 1, 1042; that the city .at 1ts plans
for tha repulr work anrpgroved by the boerd befora stirting work; and
thet the clty, untll completion of repairs, koep all gates fully open
snd the gata openings free of debrls,

January 20, 1942 Clty denles the bousrd has any jurisdiction.
Jrnuery 30, 1942 City uppoals from order.

Iureh 31, 1942 Gity smonds apceal, clalming ordar arbitrary,
unraas nable and illegal.

l'ay 27, 1842 lr. Bronks raported that city was willing to have
the borurd submit the names ol ensineers, to calect one of them to meko
a survry Of the dom, end to accapt tha orinion of the expart.

June 22, 1942 City notifliad Nr. Brooks 1t had selected Firnie,

July 11, 1942 Resumne of date and correspondence on case flled by
Blair. '

|
July 16, 1942 Stipulaticn malled to city by ¥r. Brooks, to be
sirned by State and Clty for Pirnie.

auzuct €, 1942 Stipulztion recelved hack from City, cigned.
vopy to Bozrd, Pirnle, City and Kr. Brooiks.

Septenber 4, 1942, Brooks Inqjuires from Lenahar as to maaning of
coveriny leiter with stipulation. Brooks says "I propose to stend by
my &3 uvrarces and have no doubt Lhat you will cdo the same. 1If you fanl
thet ary further comment 1s necessary, wonld you kindly advise me?
Zepterber 24, 1942 Plirnle's report racaived. Substantlstes Bourd.

Octobar 30, 1942 Letter from clity "we are considering ways and
maans".

Decarber 30, 1942 ST letter to City su _2sting confrrence.

february 8, 1943 SH* to Frooks, no reply from Denahar.

varch 23, 1945 SHW to Brooks, no reply from Danaher,

Yerch 24, 1943 Brooks to Mayor ask’'ng for statement of intertiona,

fipril 8, 1943 Danaher to Brooks. "Nr. Prann and I are giving very
serious conslderaticon to the method of how best to maet the surpestionas
of Mre. Pirnie., #hen we have crrived st a decision, which should be In 7
the noar future, we wil) submit the prorosals to you and to Mr, Wadhaméb
and trust we will obtein your approval., If this 1s satisfactory, you
w11l hear from us agaln in the near future,'”’

April 22, 1943 SIW to Denaher-recommend city employ engine=r
experienced in the constrvction of dams.

R. Martin, Deputy
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Mr, William S. Wise, Director
Water Resources Commission
650 Main Street

Hartford 15, Connecticut

Dear Mr. Wise:

CLARENCE BLAIR ASSOCIATES, Inc.

Civil Enginecrs

SsPrucE 7-7378

93 WHITNEY AVENUE — NEW HAVEN. CONN.

July 27, 1962

Re: Hanover Pond Dam
Meriden, Connecticut

WATER SUPPLY
SEWAGE DiSPOSAL
WASTE DISPOSAL.
BURVEYS

LAND DEVELOPMENT

On May 29, 1962 I received plans for proposed construction at

Hanover Pond Dam together with a letter from Mr. Dell asking me to

take whatever action was necessary for the issuance of a construction

permit, The plans covered proposed construction for repairs of the dam-

age done to the spillway on or about March 14, 1962,

I visited the dam with Mr, Pfeiler, City Engineer of Meriden,

on June 7 and on June 11 I discussed the dam with Mr, Curry, Chief

Engineer of the Water Resources Commission, in his office, At that time

Mr. Curry said that since this dam had been the subject of so much con-

troversy in the past he wished to review the safety of the dam as a whole

rather than consider only the adequacy of the plans presented for repair

of the spillway.

and the City of Meriden in respect to Hanover Dam covered a period of

The controversy between the State Board of Supervision of Dams
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several years beginning with the hurricane flood of September, 1938 and

the design of the spillway.

was in large part concerned with the proper peak discharge to be used in -




Mr. William S, Wise, Director
Water Resources Commission July 27, 1962

In 1942 the Board retained Malcolm Pirnie, Consulting Engineer
of New York City, to investigate and report on the safety of the dam. In
his report he stated as follows;

“ (1) The probable maximum peak flow to be expected in the
Quinnipiac River is at least 10,000 cubic feet per second, which is equi-
valent to about 105 cubic feet per second per square mile, based upon the
total drainage area of 95 square miles of which some 12 square miles is
diverted or partially diverted when stream flows are normal.

(2) The existing spillway capacity of the dam is about 3,000
cubic feet per second when the water level is at elevation 95,0, 3.5 feet
above the crest of the spillway. At this elevation the four sluice gates
through the east spillway abutment provide additional capacity of 1,000
cubic [eet per second, but all of this additional capacity cannot b~ safely
relied upon for flood protection purposes, as the trash racks probably
would be covered with debris at times of heavy storms,"

In 1947, Mr. Linwood G. Mort, member of the State Board of Super-
vision of Dams, inspected the dam and reported;

" 1 find that the spillway gates and embankment on the east side

are substantially the same as they were in 1942 and that no action has been

taken to increase the spillway capacity. The capacity of the present spill-
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way must be considered as no: safe for a discharge of more than 3,000 C.F.S.,

and the gates offer a maximum discharge capacity of not over 1,000 C.F.S.

The minimum discharge capacity that should be provided is 10,000 C.F.S."

N




Mr. William S, Wise, Director
Water Resources Commission July 27, 1962

In 1949 Mr. Curry, in commenting on a letter from the Meriden
City Engineer attempting to justify a lower peak discharge, madzs the
following statements:

"There is no reason for us to accept a lower design flow than the
10,000 c.f.s, recommended by Pirnie." and

"Since we cannot go along with any of these reasons for not de-
signing for 10,000 c.f,s, we should not change our position on design

flow",

Plans were submitted in 1950 for an additional spillway 80 feet

long and 0.5 feet higher at the crest than the old spillway with the earth
embankment to be raiscd to a height of 8 feet above the crest of the new
spillway, I assume that the design of this additional spillway was based
on a design discharge of 10,000 c.f.s. since my calculations show that
the combination of the old spillway and additional spillway would pass
10,000 c.f.s. with a pond water surface 5.1 feet above the crest of the
additional spillway.

An additional discharge of about 1,000 c,.f.s. might be possible
through the sluice gates providing that it was possible to get them open
in time and that they were not clogged with debris,

A preliminary permit for construction for the additional spillway
was issued by the Water Resources Commission on June 28, 1950, The

spillway was built and was inspected at least once after completion but




Mr, William S. Wise, Director
Water Resources Commission July 27, 1962

“there is no record in the flle of a final certificate of approval having been
issued,

On March 14, 1962 a portion of the reinforced concrete surface of

the additional spiliway collapsed and a considerable yardage of the under-
lying embankment material was washed away. The plans received on May
29, 1962 cover the rebuilding of the additional spillway to the same height
and length as it was before the collapse, We will discuss the details of
these plans later in this report.

We have said previously in this report that a discharge of 10,000
c.f.s, would pass over the combined spillways with a pond level 5.1 feet
above the crest of the additional spillway. In terms of elevations shown
on the plans this pond level would be at elevation 97.0,

The 1950 plans for the additional spillway show the top of dike
raised to elevation 99,9, If this had been done the freeboard at design
discharge would have been 2,9 feet,

I requested Mr, Pfeiler to furnish me with a profile of the top of
the embankment as it is at present, This profile, received on July 19,

1962, shows that at no place is the embankment up to elevation 99,9 and

=
T
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at one point is at elevation 96,5 or 3.4 feet below the level called for on
the plans, The pond level at design discharge would top the embankment

for a longitudinal distance of about 110 feet,




Mr. William S, Wise, Director
Water Resources Commission July 27, 1962

One of the conditions of approval of plans for any construction
on this dam should be the satisfactory raising of the embankment to the
height shown on the 1950 plans.

It is my opinion, based on my investigation, that the design dis-
charge for the combined spillways on this dam should be at least 10,000
c.f.s. consistant with Mr, Pirnie's recommendations and subsequent state-
ments by Mr. Mort and Mr. Curry, and that the possible additional dis~
charge capacity through the sluice gates be considered only as a safety

factor because of the uncertainty of their operation and their efficiency,

The combined spillways, after the repairs to the additional spill-
way contemplated in the plans of May, 1962, will have a safe capacity
of 10,000 c.f.s, provided that the embankment is raised to elevation 99,9

for its entire length.

There are some details of the 1962 plans which I have discussed
with Mr. Pfeiler and he is making some changes in the plans, including
additional length of steel sheet piling in the downstream line of piling

and substitution of rock fill instead of clay fill in the space under the
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inclined splash apron,




Mr, William S, Wise, Director
Water Resources Commission

July 27, 1962

As soon as these changes are made, which should be not later

than today, Mr. Pfeiler will send you revised plans, If these revised

plans are satisfactory, I will recommend issuance of the Construction

Permit for the spillway rebuilding, subject to the embankment being

raised to elevation 99.9 for its entire length and for a satisfactory

width,

RCB; mmm

Very truly yours,

A )7
7%74 (A Towrmy
Roger C. Brown

CLARENCE BLAIR ASSOCIATES, INC.

WATER RESOURCES
STATE COMMISSION
RECEWV =D
R 1502
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2 PUR 10 201 I DAYE
INTERDEPARTMENT MAIL | April 25, 1968
—'.TT ., DEPARTMENT
FILE
B DEPARTMENT
William P. Sander, Engineer ~Geo. We Roe Co

SUBJECT

HANOVER POND DAM - MERIDEN

-

On the above date, an inspection was made of the
sub ject dam, At about 9:15 A, M., Mr, Pelletier of this
of fice received a telephone call from Mr. Marks of the
City of Meriden Public Works Department stating that a
failure had occurred at the dam,which caused some damage
downstream, v THE CARLY Myl N

The undersigned arrived at the dam at about 10:30 A, M.
A breach approxinately 75 feet wide had eroded through the
westerly dike and the pond was almost completely drained,
The site of the breach was in the area where the De Fonce
Construction Corporation of Bridgeport had indicated that
they would construct a diversion to lower the pond while
installing new sluice gates, Rainfall the previous night
was probably in excess of two inches in the area and it
was reported that the pond had been partially drained,

Observed downstream damage was relatively minonr,
The National Cylinder Gas Co. immediately below the dam
had water in its ground floor. There was no apparent
damage to the Route 70 bridge immediately below the dam
nor to the other bridges downstream, There was no other
observed damage.

Y Sa o g

William P, Sander 1
Engineer-Geologist

B-43




-

‘apew st A|Gwasse 81e0 uaym pajou A;nyaied ag
pinous sBuplew ysieN "pa|quoassesip Ajjgnsed paddiys usyo
s.¢ saleb (2199ds 40 oBie 'swais Buisu-uou pue S3X0A LM
S;1LN DOUIRIUCT- 88 SB B|B|IRAR 2B saieb jo sach) yiog

-12q GOIS pue {23S WALISaL 3y Inoyum Inq ‘ubisap awes
ay: Ajjeruassa ait sajeb 80in|s Juny Aaupoy [BUOLUBAUDCD

“uGNneINUaP! 40; puabal e 0} LaAdY sled YlIm pPa|quIssesip
puz pajquasse s: 31eb a0inis uny Asupoy B Moy mOYys suon
-2.15N[)1 19430 By 33| ayi 18 wesbeip 8y} ul UMOYS St 34NSOD
w03;06-45n}; yim a1eb aoinis g)-AH 8 j0 uouB|RISUl 12016Ay v

NI LVIS N uYQ ¢0iS Q

139304 4N D 30119 1.v9 D
I9C3IM 4 %50 3ivo 8
IS IN3LSIN D LTI

an3om

PELIR VI

oy N




APPENDIX

SECTION C: DETAIL PHOTOGRAPHS
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PHOTO NO.2 - Right spillway abutment wall and dike with
trees growing next to wall.

US ARMY ENGINEER DIV. N ENGLA
- CORPS OF ¢n:mesrs GLAND| NATIONAL PROGRAM OF | Harover Pond Dam .

WALTHAM, MASS, Quinnipiac River
f Merid C i
CAHN ENGINEERS INC. NSPECTION OF - lzjnég_spnnectlcut — :
WALLINGFORD, CONN. - Lew i 2°2> 00 :
ARCHITECT —— ENGINEER NON-FED. DAMS DATE_Feb 1979pace__C-1 N




PHOTO NO.3 - Upstream view of gate valves and trash racks
at left abutment.

PHOTO NO.4 - Left spillway apron

deterioration adjacent
to left abutment.

US ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
WALTMAM, MASS.

CAHN ENGINEERS INC.
WALLINGFORD, CONN.

ARCHITECT ——— ENGINEEN

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

Hanover Pond Dam
Quinnipiac River

Meriden, Connecticut

CEw 27 595

DATEFeb 1979 PAGE -
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PHOTO NO.5 - Close-up of undermining of

PHOTO NO.6 - Downstream view of right spillway apron

deterioration and trees in the downstream

channel.

left spillway section adjacent

to center abutment.

CORPS OF ENGINEERS
WALTMAM, MASS,

US ARMY ENGINEER DIV. NEW ENGLAND

NATIONAL PROGRAM OF

CAHN ENGINEERS INC.
WALLINGFORD, CONN.

ARCHITECT —— ENGINEER

INSPECTION OF
NON-FED. DAMS

Hanover Pond Dam
Quinnipiac River

Meriden, Connecticut

cew 27 595
DATE Feb 1979 PAGE
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PHOTO NO.7 - View of dam from left abutment.

Note debris and

condition of apron at downstream toe of dam.

PHOTO NO.8 - Outlet to four sluices to left of main splllway

US ARMY ENGINEER OIV. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM, MASS.

CAHN ENGINEERS INC.
WALLINGFORD, CONN.

ARCHITECT —— ENGINEER

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS
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Puinnipiac River
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APPENDIX

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

INVESTIGATIONS

New England Division
Corps of Engineers

March 1978
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MAXTMUM PROBABLE FLOOD INFLOWS

| . NED RESERVOIRS

Project Q D.A. MPF
(=fs) (sq. m1.) cfs/sq. mi. '

1. Hall Meadow Brook 26,600 17.2 1,546

2. East Branch 15,500 9.25 1,675

3. Thomaston 158,000 97.2 1,625

4. Northfield Brook 9,000 5.7 1,580

S. Black Rock 35,000 20.4 1,715

6. Hancock Brook 20,700 12.0 1,725

7. Hop Brook 26,400 16.4 1,610

8. Tully 47,000 50.0 940

9. Barre Falls 61,000 55.0 1,109

10. Conant Brook 11,900 7.8 1,525

11. Knightville 160,000 162.0 987

12. Licttleville 98,000 52.3 1,870

13. Colebrook River 165,000 118.0 1,400

14. Mad Kiver 30,000 - 18.2 1,650

15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 873

17. North Hartland 199,000 220.0 904

18. North Springfield 157,000 158.0 994

19. Ball Mountain 190,000 172.0 1,105

20. Townshend 228,000 106.0(278 total) 820

21. Surry Mountain 63,000 100.0 630

22, Otter Brook 45,000 47.0 957

23. Birch Hill 88,500 175.0 505

24. East Brimfield 73,900 67.5 1,095

25. Westville 38,400 99.5(32 net) 1,200
26. West Thompson 85,000 173.5(74 net) 1,150 ﬁ

27. Hodges Village 35,600 31,1 1,145
28, Buffumville 36,500 26.5 1,377 -

29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928 .
Lo 31. Franklin Palls 210,000 1000.0 210 &
32, Blackwater 66,500 128.0 520 '

. 33. Hopkinton 135,000 426.0 316

ST 34, Everett 68,000 64.0 1,062

" 35. MacDowell 36,300 44.0 825
- \//// ‘
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MAXIMUM PROBABLE FLOWS
BASED ON TWICE THE :
STANDARD PROJECT FLOCD

(Flat aud Coastal Areas)

River . SPE D.A. MPF
(cfs) (sq. mi.) (cts/sq. mi.)

1. Pawtuxet River 19,000 200 190
2. M{ll River (R.1.) 8,500 3% 500
3. Peters River (R.I.) 3,200 13 490
4. Kettle Brook 8,000 30 530
5. Sudbury River. 11,700 86 270
6. Indian Brook (Hopk.) 1,000 5.9 340
7. Charles River. 6,000 184 65
8. Blackstone River. 43,000 416 200
9. Quinebaug River 55,000 33 330

.
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S

ESTIMATING EFFECT OF SURCHARGE STORAGE
ON_MAXIMUM PROBABLE DISCHARGES

INFLOW, o,

Q

OUTFLOW-

STEP 1: Determine Peak Inflow (Qp1) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass
“Qp1''. '
b. Determine Volume of Surcharge
(STOR1) In Inches of Runoff.
c. Maximum Probable Flood Runoff In New
England equals Approx. 19'', Therefore

sz - QP‘ X (l — STORI’

19
STEP 3: a. Determine Surcharge Height and
""'STOR2'' To Pass "'Qp2"’
b. Average "'STOR:'"’ and ''STOR2'' and
. Determine Average Surcharge and
Resulting Peak Outflow "'Qp3"’.

D-5




"RULE OF THUMB" GUIDANCE FOR ESTIMATING

DOWNSTREAM DAM FAILURE HYDROGRAPHS

STEP l ¢ DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

STEP 2 DeverMINE PEAK FAILURE OUTFLOW (0p1)-

STEP 3:
STEP 4:

STEP S:

8 3
Qp, = 21 W, Ve Yo 2

Wp= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM
LENGTH ACROSS RIVER AT MID HEIGHT.

o = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE,

USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

ESTIMATE REACH OUTFLOW (Qqp) USING FOLLOWING ITERATION.

A. APPLY Q,3 TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING
VOLUME (V1) IN REACH IN AC-FT. (NOTE: IF V| EXCEEDS 1/2 OF S,
SELECT SHORTER REACH.)

B. DETERMINE TRIAL Q.
Qp,(TRIAL) = Qp, (- )

C. COMPUTE V, USING Qpp (TRIAL).

D. AVERAGE V; AND V, AND COMPUTE Qp,.

Qp, = Op, (1~ A2

FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.
APRIL 1978
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APPENDIX

SECTION E: INVENTORY OF DAMS IN UNITED STATES
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