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NEW ENGLANO DIVISO ... O ENGINEERS
424 TRAfP-.: D,.,,

WALTHAM. MASSAC. -=TTS 02154

REPLY TC
AT'ENTI OF:

NEDED-E SEP 1 0 1396

Honorable Ella T. Grasso

Governor of the State of Connecticut

State Capitol
Hartford, Connecticut 06115

L Dear Governor Grasso:

Inclosed is a copy of the Union Pond Dam Phase I Inspection Report,

which was prepared under the National Program for Inspection of Non-

Fee,-r-! _. Te report is based upon a visual insTec:ion, a re,'ic:

of past performance, and a preliminary hydrological analysis. A brief

assessment is included at the beginning of the report.

The visual inspection conducted at the site has revealed that the

7--.-rete in e downstream face of the spillway has
- deterioration. Due to this, the stability of the structure appears to

be marginal based upon existing data. In addition, the preliminary

-.:.rloz anar::sis has indicated that the spilhwa' capacitV fjr the

U-lon Pond Den :uld likely be exceeded by floods greazer than twtcty-
eight percent of one-half the Probable Maximum Flood (1/2 PMF), the

test flood for spillway adequacy. Our screening criteria specifies

that a dam of this class which does not have sufficient spillway
L capacity to discharge fifty percent of the PNF, should be adjudged as

having a seriously inadequate spillway. As a result of the concerns of

the stability of the dam in conjunction with the serious inadequacy of
"4 the spillway, the dam has been assessed as unsafe until corrective

measures are completed.

It is recognized that the owner has engaged the services of a
L professional consulting engineer to investigate the deficiencies of

the dam, including those previously mentioned, as recommended in the
r draft report previously forwarded to Commissioner Pac's office. It is

recommended that based upon this investigation appropriate remedial

mitigating measures should be designed and completed within 12 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 precipitation, round-the-clock

surveillance should be provided. . ..

zo-



NEDED-E
Honorable Ella T. Grasso

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

i yr 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 Environ-
mental Protection, the cooperating agency for the State of Connect-
icut. This report has also been furnished to the owner of the
project, the Town of Manchester, 41 Center Stret, Manchester,

Tr Connecticut 06040, ATTN: Mr. Jay Giles, Public Works Director.

Copies of this report will be made available to the public, upon

request to this office, under the Freedom of Information Act, thirty

L. days from the date of this letter.

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

• : this program.

F Sincerely,

MAX B. SCHEIDER
Colonel, Corps of Engineers

r Division Engineer
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BRIEF ASSESS:.-

PHASE I INSPECT [ON R :VPORP

NATIONAL PROGRAM OF INSPECTION OF DAMS

-- V
Name of Dam: UNION POND DAM
Inventory Number: CT 00013
State Located: CONNECTICUT
County Located: HARTFORD
Town Located: MANCHESTERStream: HOCKANUM

Owner: TOWN OF MANCHESTER
Date of Inspection: NOVEMBER 27, 1978
Inspection Team: PETER HEYNEN

CALVIN GOLDSMITH
GONZALO CASTRO

The dam is a concrete gravity structure with the
spillway constructed in an "L" shape. The total length of
the dam is approximately 590 feet including the earth dike.
The top of the dam is approximately 33 feet above the bed of
the Hockanum River. The spillway is a broad crested

- - compound weir of trapezoidal cross-section consisting of an
outer concrete shell over an inner earth and rubble core.
In 1972 No. 8 reinforcing bars grouted into 2 inch diameter
holes 20 feet long and spaced at 10 foot intervals were
installed through the top of the old dam, probably in an
attempt to stabilize the upper portion of the present dam.
The spillway crest is four feet below the top of the dam
abutments. There are four outlets from the dam. A 42 inch
low level outlet is at the right end of the spillway which is5 referred to on the existing 1901 plan as the "old waste
gate". At the extreme left end of the spillway, there are
two 2'x3' intermediate level sluice gates through the dam.
The left gate is operational while the right floor stand is
disconnected from the gate and hence will not function.

The fourth outlet is in the gatehouse at the extreme
left end of the dam between the left dam abutment and the
earth dike. The outlet feeds a cast iron conduit nine feet
in diameter. The conduit runs under the road and flows back
into the river further downstream. The gate to the conduit
is presently inoperable. To the left of the gatehouse is
the earth dike, which is approximately 175 feet long and has

Fan average crest elevation of 146.7.

Based upon the visual inspection and its past
performance, the dam appears to be in poor condition. The
stability of the structure appears to be marginal based on
existing data, and the downstream concrete facing of the
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spillway is heavily c1eteriorated. The condition of the dike
appears good, however the gatehouse adjacent to the dike and
dam, is partially dmolished. The condition of the 9 foot
conduit and the gate controlling it are questionable and
warrant attention. There are other minor areas requiring
attention as well.

Based upon the size (Small) and hazard classification((High) of the dam in accordance with Corps of Engineers
Guidelines, the Test Flood will be equivalent to one-half
the Probable Maximum Flood (PMF). Peak inflow to the pond
is 31,000 cfs; peak outflow (Test Flood) is 30,500 cfs with
the dam overtopped 3.9 feet. Based upon our hydraulics
computations, the spillway capacity is 8400 cubic feet perv second (cfs), which is equivalent to 28% of the Test Flood.

It is recommended that further studies be undertaken to
perform a more refined hydraulic/hydrologic study to
determine the best way to increase the ability of the spill-
way to pass a greater percentage of the Test Flood, and to
increase the overall discharge capacity of the facility,
including the gates.

A registered professional engineer qualified in dam
engineering should immediately investigate the stability of
the dam, and develop recommendations to adequately increase
the dam stability and eliminate seepage through the dam.

The condition of the 9 foot diameter conduit should be
investigated and consideration given to renovating and main-
taining it as another low level outlet to be used in times of
high water. Should the owner decide to seal off the
conduit, it should be done permanently, and as close to the
gate as possible.

A repair scheme to renovate the downstream concrete
surfacing should be included in the recommendations. Other
areas requiring attention include the damaged gatehouse, the
inoperable right sluice gate, trees growing on the earth
dike, and the contact seeps at the right abutment. An
operations and maintenance plan should be instituted as
well.

i ~i i i



The recommendations discussed above and in Section 7,
should be instituted immediately upon the owner's receipt of
this report, while the remedial measures, also in Section 7,
should be instituted within one year of the owner's receipt
of this report.

.. r M- Heynen, . A
[ Project Manager

Cahn Engineers, Inc.

( a7 n r 7P. E.
Senior Vice President
Cahn Engineers, Inc.
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This Phase I Inspection Report on Union fond Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

~ JOSEPH A. MCELROY, ,ER
Foundation & Materials BranchF Engineering Division

r 'CARNEY M1. 44ERZIAN, f
Design Branch
Engineering Division

.( ief, eservoir Control Cef.r

-ater Control Branch

Engineering Division

L APPROVAL RNCO}a:NDED:

Cif EnnB.eFR Rig D
. Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Pha.se I Investigations. Copies of these guidelines may bejobtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general

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

In reviewing this report, it should be realized t' the
reported condition of the dam is based on observat is of( field conditions at the time of inspection along wi data
available to the inspection team. In cases wh , the
reservoir was lowered or drained prior to inspecti, such

- action, while improving the stability and safety of e am,
removes the normal load on the structure and may .cure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of theI 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.

b Phase I inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the

, established Guidelines, the Spillway Test Flood is based onL L 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.

v
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PHASE I INSPECTION REPORT

UNION POND DAM

SECTION I

-kPROJECT INFORMATION

1.1. GENERAL

IIa. Authority - Public Law 92-367, August 8, 1972,
Sauthorized the secretary of the Army, through the Corps of

Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Connecticut. Authorization and notice to
proceed were issued to Cahn Engineers, Inc. under a letter
of November 28, 1978 from Max B. Scheider, Colonel, Corps of
Engineers. Contract No. DACW 33-79-C-0014 has been assigned
by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program 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 I inspection report includes:

(1) Gathering, reviewing and presenting all available
data as can be obtained from the owners, previous

* owners, the state and other associated parties.

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

appurtenant structures.

I
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(3) Computations concerning the h)',/d iics 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 pass4.,. S 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 fur-
ther study.

r 1.2 Description of Project

a. Description of Dam and Appurtenances - The dam is a

concrete gravity structure in an "L" shape. The total
length of the dam is approximately 590 feet including the
earth dike, with the left and right portions of the spillway
being approximately 194 and 104 feet long, respectively.
The top of the dam is approximately 33 feet above the bed of
the Hockanum River. The spillway is a broad crested
compound weir of trapezoidal cross section consisting of anF' outer concrete shell over an inner earth and rubble core.
The existing dam was built over the original dam which was
founded on a bedrock ridge. In 1972, No. 8 reinforcing bars
10 feet on center were grouted into 2 inch diameter holes

I drilled through the top of the present dam down 20 feet into
the original dam. This was probably an attempt to increase
the stability of the upper portion of the present dam.

v [ The spillway crest is four feet below the top of the
V! dam abutments. There are four outlets from the dam. There

is a 42 inch low level outlet (invert elevationr approximately 117.7) at the right end of the spillway, which
L is referred to on the existing 1901 plan as the "old waste

gate". This gate, termed a "mud gate" by the owner, was
opened by use of jacks when the pond was lowered for repairs

; in 1972. At the extreme left end of the spillway, there are
two intermediate level sluice gates through the dam, both of
which outlet at approximate elevation 130.1. The left gate

Tatis operational while the right floor stand to the gate will
not f unction. The outlets are approximately 2 feet by 3
feet in size.

The fourth outlet is in the gatehouse at the extreme
left end of the dam between the left dam abutment and the

* Wearth dike. The outlet feeds a cast iron conduit nine feet
.... in diameter with an invert elevation of 127.5. The conduit

runs under Union Street and flows back into the river
further downstream. The gate to the conduit is presently

I inoperable, although the machinery is in good condition.

12



To the left of the gatehouse is the earth dike, which is
approximately 175 feet long and has an average crest
elevation of 146.7. A 6 inch thick wooden core wall
consisting of three 2 inch planks was constructed along the
centerline of the dike for a length unspecified on the
existing plan.

b. Location The dam is located on the Hockanum River
- in a suburban area of the town of Manchester, County of

h Hartford, State of Connecticut. The dam is shown on the
o-1 Mangheste; USGS Quadrangle Map having coordinates latitude

up N41 48.0 and longitude W720 31.7

c. Size Classification - SMALL - The dam impounds 720
acre-feet of water (See Appendix Section D-7) with the pond
level at the top of the dam, which at elevation 146.7, is
approximately 33 feet above the level of the old streambed.
According to the Recommended Guidelines, a dam with a height
of less than 40 feet and a storage capacity of less than 1000
acre-feet is classified as small.

d. Hazard Classification - HIGH - Residential
structures a minimum of 4 to 6 feet above the water level in
the Hockanum River are located downstream of the dam. The
closest structures are a house and garage approximately 8000L feet downstream near North Adams Street in Manchester.
Also in this area are 12 commercial buildings, 5 residential

structures and an apartment complex just downstream of North
Adams Street.

e. Ownership - Town of Manchester
41 Center Street
Manchester, Connecticut
Mr. Jay Giles, Public Works Director

( (203) 647-3142

Sf. Operator - None

g. Purpose of Dam - The dam was owned previously by the
Cheney Brothers and the Connecticut Power Company. Present
ownership by the Town of Manchester limits usage to
recreational activities.

L h. Design and Construction HistorX - The following
information is believed to be accurate based on the plans
and correspondence available.

One of Connecticut's first palr mills was

constructed on this site, but burned down in 1778, according
Fto a sesquicentennial plaque on the side of the gatehouse

dated 1823 to 1973. The date of the construction of the
original dam is unknown. The dam was raised to its present
height, and the gatehouse and 9 foot diameter conduit added
in 1901 for the Cheney Brothers who owned it at that time.
In 1972 repairs to the dam were carried out as described in

3



detail in the correspondence in Appendix Section B. Loose
or deteriorated concrete on both upstream and downstream
faces of the dam was jackhammered and removed. Voids in the
dam which were discovered were filled by pressure grouting.
Facing of the dam was done with wire mesh and gunite. Holes
were drilled 20 feet deep from the top down into the lower
portion of the present dam and into the old dam. Number 8

-reinforcing bars were inserted and grouted, or pressurer grouted if voids were discovered. Upon conducting the above
' . work, it was discovered that the core of the dam was

actually an earth and rubble core, rather than a solid
concrete core. Subsequently, it was decided to seal the
upstream face of the dam by excavating the fill adjacent to
the dam and placing 3 inches of gunite over the face. Where
this was not feasible, a clay blanket was placed adjacent to
the dam extending away from the face up to 52 feet into the
pond. Additional reinforcing of the dowsntream face was
also recommended, as well as the installation of drilledr weepholes near the downstream toe of the dam to provide
pressure relief within the dam core. In addition, the
controlled sluice gates were built and installed during
these repairs to the dam.

Engineering for the above work was performed in part
by Clarence Welti Associates, Inc., Macchi & Hoffman
Engineers, Mr. Walter Senkow, Town Engineer of Manchester
and Mr. William H.O'Brien III of the State Water Resources
Commission.

i. Normal Operational Procedures - The single opera-
tional intermediate level sluice gate is opened in times of
high water, or to control pollution from upstream sources,
or when new construction requires the water level to be
lowered. This was the case during our initial inspection
when the water level was lowered for sewer and storm drain
construction projects. When the pond was drained for the

- 1972 dam repairs, it was necessary to open the low level
waste gate at the right end of the dam by means of special
jacking equipment. To our knowledge, it has not been opened
since that time.

1.3 Pertinent Data

L a. Drainage Area - 53.9 square miles of rolling
terrain. A large part of the drainage area is rural with
scattered residential developments. A portion of the

Ldrainage area is made up of more heavily developed areas
r including Vernon and Rockville.

r b. Discharge at Dam Site - Discharge from the pond is
from 2 intermediate level sluices, a low level waste gate,
and an inoperable 9 foot diameter conduit.

4



Outlet Works: 2 sluices-2'x3' @
el. 132 (approx.)
I waste gate-42 inch
dia. P el. 117.7
9 toot dia. conduit
@ el. 127.5

I Maximum known flood
at damsite: 21 inches over

spillway

Ungated spillway
* capacity @ top

of dam: 8400 cfs @ el. 146.7

Ungated spillway
capacity @ test flood el.: 8400 cfs

Gated spillway capacity
@ normal pool el.: N/A

Gated spillway capacity
@ test flood el.: N/A

Total spillway capacity
@ test flood el.: 8400 cfs

_Total project discharge

@ test flood el.: N/A

I c. Elevations - (Ft. above Mean Sea Level, U.S.G.S.
Datum)

[ Streambed @
centerline of dam: 114 (approx.)

[ Maximum Tailwater: N/A

Upstream inlet to 9 ft.
conduit: 127.5

Normal pool: 142.7

L Full flood control pool: 146.7

Spillway crest: 142.7

Design surcharge
(Original Design): N/Ar
Top of Dam: 146.7

Test flood design
surcharge: 150.6+

I5



d. Reservoir

Length of Max. pool: 3300+ ft.

Length of normal pool: 3300 ft. (approx).

Lenqth of flood

control pool: N/A

e. Storage (See Appendix Section D-7)

)i" [ Normal pool: 515 ac.-ft.

Flood control pool: N/A

Spillway crest pool: 515 ac.-ft.

Top of dam: 720 ac.-ft.

Test flood pool: N/A

f. Reservoir Surface

Top dam: 51.5+acres
Test flood pool: N/A

Flood-control pool: N/A

Normal pool 51.5 acres

f Spillway crest 51.5 acres

g. Dam

Type: Concrete gravity structure
and earth dike

Length: 590 ft. (estimated fromplans)

Height: 33 ft.

Top Width: 6 ft.

Side Slopes: Dam - vertical upstream
face
Dike- 1.5H to 1V both

-[ ,slopes

6



Zoning: N/A

Impervious Core: N/A

Cutoff: Ledge rock

Grout curtain: N/A

Other: Rubble interior of
spillway

h. Diversion and Regulating Tunnel

Type: Iron conduit, invert
el. 127.5

Length: 370 ft. + to outletrdownstream
Closure: N/A

Access: Conduit buried in old
canal

r Regulating Facilities: 3 gates in gatehouse-
inoperable

1 i. Spillway

Type: Broad crested concrete
weir of trapezoidal[cross-section

Length of weir: 194 ft. (left section)

104 ft. (right section)

Crest el.: 142.7

Gates: None

U/S Channel: Clay blanket on shallow
slope up to 50' into
reservoir

47 D/S Channel: Rock ledge and sand and
_gravel river bottom

General: None

- j. Regulating Outlets

Invert & Size: 2-2'x3' sluices @ el.
132 (approx.)

I7



1-42 inch dia. sluice
@ el. 117.7

Description: Sluices

Control Mechanism: Intermediate sluices by
2 floor stands
42 inch by hand or jack
operated mechanism

Other: 1 sluice gate inoperable
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SECTION 2: ENGINEERING DATA

2.1 Design

L a. Available Data - The available data consists of
I drawings, correspondence, calculations, and specifications

by the owner, Clarence Welti Associates, Inc., Macchi and
Hofman Engineers, the State Water Resources Commission, and

( fl A.C. Rice, Engineer.

b. Design Features - With the exception of the 1901
plan, the existing data indicates the design features stated
previously herein. The 1901 plan did not state that the
core of the dam was rubble, or that the concrete spillwayrwas actually only concrete facing.

c. Design Data - There ware no engineering values,
assumptions, test results or calculations available for the
original construction or the 1901 raising of the dam.

2.2 Construction

a. Available Data - There were no as-built plans or
construction records available, with the exception of those
pertaining to the 1972 repairs of the dam.

b. Construction Considerations - No information is
available.

[ 2.3 Operations

7" |No formal operations records or data are known to

exist.

2.4 Evaluation

a. Availability - Existing data was provided by the
State Water Resources Commission. The owner made the dam

[ accessible for visual inspection.

b. Adequacy - The limited amount of engineering data
* • was adequate to perform only a very general stability

analysis utilizing conservative assumptions. The actual
condition and composition of the core of the dam are
uncertain. The final assessment of this dam must be based

r primarily on visual inspection, past performance history,
L and hydraulic computations of spillway capacity based on

approximate hydrologic judgement.

I c. Validity - A comparison of record data and visual
observations reveals no observable significant
discrepencies in the record data.
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SECTION T. r4.,

3.1 Findings

a. General - The general conditio. -,i dam is poor.
Inspection revealed areas requiring re ii and maintenance,
as well as some areas requiring further inve.;tiqation.

b. Dam - The reservoir level was 12 2 feet below the
top of the-dam, at approximately elevation 133.5 on November
27, 1979 during our initial inspection. Upon subsequent
inspections by Calvin Goldsmith on January 17, 22, and 26,
1979, the water level was approximately 0.5,6, and 8 inchesL over the spillway crest, respectively.

Crest - The crest of the dam is concrete with a
gunite covering. The gunite was in good condition with
minimal cracking. There are pipes at regular intervals
along the crest of the spillway which, if struck by debris
during heavy outflow, could contribute to localized
instability of the top portion of the crest. It is this top
portion of the crest that is of questonable stability
already, as discussed in Section 6.

v Upstream Face - The vertical upstream face exposed

above the clay blanket is covered with gunite, which is in
good condition with little or no cracking and only slight
spalling.

Downstream Face - The downstream face of the dam is
exposed down to the rock foundation. The dam shows
considerable efflorescence and spalling as shown in Photos

11,3, and 4. Some cracks appear to be at least 2 to 3 feet
" deep. Seepage was observed through cracks in the dam,

through the concrete-rock interface, through the exposed
bedrock immediately downstream of the dam, and from weep
holes near the toe of the spillway. At the time of the
inspection, discharge from the seeps was small, however as
the water level in the pond is raised, it is likely the
amount of seepage will increase. (See Photos 4 and 6). The
bedrock exposures are arkose sandstone with near-horizontal

_ bedding.

The earth dike to the left of the gatehouse is in
good condition. Both upstream and downstream slopes are
grass-covered with evidence of minor erosion and sloughing
only on the upstream face. There are trees growing on the
dike adjacent to the gatehouse.

10



c. Appurtenant Structures - The gatehouse at the left
end of the dam is in very poor condition. The wall of the
qatehouse facing the dam has been demolished, exposing the
inoperative gate mechanism of the 9 foot diameter conduit.
The exposed portion of the trash racks to the conduit are
badly bent and corroded. The concrete retaining wall to the
left of the gate house has a large crack running diagonally
from the upper right corner down towards the lower corner.
The upper portion of the wall is displaced in an upstream
direction a maximum of approximately 4 inches.

Immediately to the right of the gatehouse there are
two intermediate outlets through the left dam abutment. The
gate valves located on the upstream face of the dam are
opened by manually operated mechanisms on top of the
abutment. The left gate is operational while the right gate
is separated from the floor stand and hence, cannot be
opened. See Photo 8. The downstream buttresses adjacent to

Lthe outlets are spalled and exhibit significant efflor-
scence.

The low level waste gate is located at the extreme
right end of the dam. A one inch wire mesh screen protects
the upstream inlet from trash entering. The wire fencing at

[ each abutment designed to limit access to the dam crest, has
L been vandalized and no longer serves its purpose.

d. Reservoir Area - The shoreline surrounding the pond
is partially wooded and generally developed with single
family residences.

e. Downstream Channel - The downstream channel isL largely undeveloped, steep-sided and wooded down to the
initial impact area.

i 3.2 Evaluation

Based on our visual inspection, it was possible to
assess the dam as being generally in poor condition. The
following features were identified which could affect the
future condition and/or stability of the dam.

the1. The cracking and spalling of the downstream face of

the dam could lead to a weakening of the dam and a decrease
) *in resistance to sliding and/or overturning.

2. The seeps observed through the cracks in the dam and
through its contacts with the foundation bedrock tend to

F accelerate deterioration of the dam when water freezes and
-I expands in the cracks. This probably accounts for the rela-

tively rapid deterioration of the downstream face of the dam

since its repair in 1972.

1 1



3. The elevation of the crest of the dike near t e
ner of the fence surrounding the gatehouse is 0.5 to - ---t
lower than the top of the dam. Should the dam eve be
overtopped, a concentrated flow would result in this trea
which would severely erode the dike.

4. The roots of the trees at the right end of the dike
near the gatehouse could provide seepage paths which,
especially in times of high water, could lead to
deterioration of the earth dike by erosion.

S [
i[
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SECTION 4: OPERATIONAL PR. -"1s

4.1 Regdlating Procedures

The single operable sluice gate is " to control flow
and lower water levels in the pond wh- jollution from
upstream sources becomes abnormally severe. The water level
has also been lowered recently to facilitate the
construction of sewer and storm drain pr( jects in the area
of the pond. Daily lake level readings are not taken.

< . 
' r 4.2 Maintenance of Dam

As was described previously in Section 1.2 G, "Design[ and Construction History," repairs to the dam and gate
structures were last performed on a major scale in 1972.
Only minor maintenance to gates and fencing has been
performed since then on an as-needed basis.

4.3 Maintenance of Operating Facilities

/i The only maintenance performed to the operating
facilities is the removal of logs or other debris from the
sluice gates, and the repair of the gate mechanisms as
needed.

4.4 Description of Any Formal Warning System In Effect

No formal warning system is in effect. The dam is
checked periodically for problems during storms or times of
very high water.

S ,4.5 Evaluation
- Maintenance of the dam is poor and requires a great deal

L of improvement. Due to the inoperable condition of the
gates to the 9 foot diameter conduit and the right sluice
gate, the operational procedures are quite limited.

A formal program of operation and maintenance procedures
should be implemented, to include documentation providing
complete records for future reference. A formal warning
system should be developed and implemented within the time

- frame indicated in Section 7.1c. Remedial operation and
maintenance measures are presented in Section 7.

13



SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General - The dam is a high spillage-low storage

type project with a drainage area in excess of 50 square
77[ miles.

b. Design Data - No computations could be found for the
original dam construction or the 1901 construction of the
present dam.

c. Experience Data - No information on serious problem
situations arising at the dam has been found, and it does
not appear the dam has been overtopped. The maximum known
height of water over the spillway was during an ice storm
about 5 years ago at which time a nearby resident of the area
reported measuring 21 inches of water over the spillway
crest.

r Id. Visual Observations - Trees in the downstream
channel could partially hinder flow during very high water,
but this would not be a problem as the downstream channel is
quite large immediately below the dam. Debris being carried
downstream by heavy flows could cause partial blockage of
the channel where it passes under the Union Street bridge,
or could actually cause damage or the collapse of thei bridge.

e. Test flood Analysis - The test flood for this high
hazard, small size dam is equivalent to one-half of the
Probable Maximum Flood (PMF). Based upon "Preliminary
Guidance for Estimating Maximum Probable Discharges", dated

S[March, 1978, peak inflow to the reservoir is 31,000 cfs
(Appendix D-8); peak outflow (Test Flood) is 30,500 cfs with
the dam overtopped 3.9 feet (Appendix D-13). Based upon our
hydraulics computations, the spillway capacity is 8400 cfs,
which is equivalent to approximately 28 percent of the Test
Flood.

f. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance for Estimating Downstream Dam
Failure Hydrographs", the peak failure outflow from the dam
breaching would be 41,600 cubic feet per second. A breach
of the dam would result in approximately 15 foot high waves,
both immediately downstream of the dam and at the houses and
commercial buildings in the initial impact area 8000 feet
downstream of the dam near North Adams Street (Appendix D-

17).
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations - Severe deterioration of the
concrete downstream face of the dam due to observed seepage
could quite possibly endanger the future safety and
stability of the dam.

The damage to the gatehouse is extensive. The
structure or portions of it could be subject to future
collapse endangering anyone in it, such as as children
living in the area that might use the dam and gatehouse as a
playground.

b. Design and Construction Data - Other than the one
plan dated 1901 for the construction of the present dam, no
data pertaining to the construction of the dam was
available. Substantial repairs were performed in 1972 as[described in Section 1.2g. The repairs included removal and
replacement of deteriorated concrete and filling the
jackhammered areas with pressure grout near the base of the
downstream face. During the removal of deteriorated
concrete, it was possible to observe the composition of the
core of the spillway section. It was described as follows

Fin a letter from Mr. O'Brien to the Town of Manchester,
dated October 12, 1971.

"The jack-hammering of deteriorated surface
material as called for on the approved plans had revealed
that instead of a solid concrete overflow section on top of
the old masonry structure, it was merely a shell of concrete
varying from a 6-inch thickness on the downstream side to
somewhat more on the upstream, with a core of trap-rock
aggregate. It appeared that most of the aggregate had

I absolutely no cement around it and had been just dumped in
L using the downstream shell and both the old masonry dam and

the upstream wall as forms. There was a fair amount of earth
r(loam) and root structures within the core exposed at one

point on the downstream face."

The 1971-1972 repairs included the installation of
vertical or almost vertical, No. 8 reinforcing bars spaced
10 ft. on centers, from the top of the spillway section of
the dam. The specifications required installation of the

4 : bars in 20 ft. deep, 2 in. diameter holes, with subsequent

. I grouting, and in addition, the specifications stated that
"if large voids are encountered, pressure grouting may ber required."

I15



The analyses made of the stability of the dam by
others prior to the 1971-1972 repairs indicated a very low
factor of safety against overturning and sliding under high
water when making the assumption that there are horizontal
surfaces through the dam across which there is only
frictional resistance to movement (no cohesion or tensional
resistance). This assumption was made because of the

r extensive horizontal cracks observed at the time. Because
b hthe dam is not of solid concrete, the stability action of

the reinforcing bars is difficult to assess. The procedure
described in the specifications for the installation of the
bars does not ensure that these bars will not corrode in the
zone where they are exposed to seepage flow in the
uncemented "trap-rock aggregate." Thus, on the basis ofravailable information, long-term reliance on the reinforcing
bars for stability is not warranted.

The design and construction data available is not
sufficient to perform an analyses of the overturning and
sliding stability of the dam. Major considerations
affecting stability which are not known include the location

( and character of the dam-rock interface both under the
original dam and the 1901 dam.

6.1.c Operating Records - There are no records available
concerning the development of spalling and cracking or other
features which influence stability.

1 6.l.d Post-Construction Changes - There are no records of

post-construction changes other than those of the repairs
discussed in Section 6.l.b.

[ e. Seismic Stability - The dam is in Seismic Zone 1 and

according to the Recommended Guidelines, need not beF' Eevaluated for seismic stability.

[
L

i ' 16

. .. . . . I II I I I I" :



SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - Based upon the visual inspection and
m past performance, the dam appears to be in poor condition.

The general stability of the dam is questionable. The earth
dike to the left of the gatehouse is in good condition with
no evidence of sloughing or erosion. Areas of concern of
the dam include the heavy deterioration of the downstream
face of the spillway and seepage eminating from these
deteriorated portions. The overall stability of the dam
relating to the condition of the reinforcing bars installed
in 1972, the composition of the dam core, and the amount and
path of seepage through the dam is also in question. The
condition of the 9 foot diameter conduit and gate is
unknown. There are other less critical areas requiring( I attention, as well.

Based upon "Preliminary Guidance for Estimating
Maximum Probable Discharges" dated March, 1978, peak inflow
to the reservoir is 31,000 cubic feet per second; peak
outflow (Test Flood) is 30,500 cubic feet per second with
the dam overtopped 3.9 feet. Based upon our hydraulics
computations, the spillway capacity is 8400 cubic feet per
second, which is equivalent to approximately 28 percent of
the Test Flood.

[b. Adequacy of Information - The information available
is not plentiful enough, nor is it accurate enough, to
permit an in-depth analysis of the stability of the dam.

I Therefore, this assessment of the stability of the dam must
be based upon visual inspection, past performance of the
dam, and only rough checks of past computations by others.

c. Urgency - It is recommended that the measures
presented in Section 7.2 be implemented immediately upon the
owner's receipt of this report. The measures presented in

L Section 7.3 should be implemented within 1 year of the
owner's receipt of this report.

l d. Need for Additional Information There is a need for
additional information as recommended in Section 7.2.
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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

i hydrolgists/hydraulics engineers to refine the Test Flood
figures. A study should be undertaken dnd recommendations

-- made to increase the spillway capacity based upon the
I refined Test Flood figures. Recommendations should also be

made to increase the capacity of the low level outlets.

62. A registered professional engineer qualified in dam
inspection should investigate the stability of the dam. In
particular, the engineer should consider the effects of:

a. The degree of corrosion of the reinforcing bars
installed in 1972.

[ b. The build up of hydrostatic pressure in the
rubble core of the dam described as "trap rock aggregate",
which appears to constitute the body of the dam.

c. The serious loss of structural quality and
continuity of the downstream concrete shell which is the
outer surface of the spillway face.

Subsequent recommendations should be made to satisfy
the stability deficiencies of the dam, to eliminate seepage
through the dam, and to provide methods of repair or
replacement of the deteriorated surfaces of the concrete.

I3. A registered professional engineer qualified in dam
inspection should also be retained to investigate the 9 foot

7 diameter conduit. A determination should be made of whether
or not the conduit has been sealed off and if it has been,
where. According to the Town of Manchester, a contract is
to be let out to install a sewer line in Union Street, with
an item included for the cutoff and sealing of the conduit.
This will occur at least 80 feet from the gate structure,
which is far enough so that deterioration of the gate
structure and the remaining conduit could cause serious
erosion of the dike, the left abutment of the dam, the left
bridge abutment to the Union Street bridge, or Union Street
itself. If the conduit is to be sealed, it should be sealed
permanently as close to the gate as possible.

However, if possible, consideration should first be
given to rennovating the conduit for use as another low
level outlet during times of high water, or to lower the
water level quickly should an emergency situation arise.



7.3 Remedial Measures

a. Operation and Maintenance Procedures - The following
measures should be undertaken within the time frame
inlicated in Section 7.1.C, and continued on a regular basis

I 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 for
alerting downstream residents in case of an emergency.

2. A formal program of operation and maintenance
procedures should be instituted and fully documented to

.1 provide accurate records for future reference.

3. A program of inspection 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
outlet works.

4. The badly damaged gatehouse is a hazard and should
be made completely inaccessible to trespassing, or it should
be removed.

L
5. The right sluice gate should be made operable, and

the low level waste gate at the right end of the dam should
be maintained regularly to render it easily operable.

S -- 6. The low areas of the earthen dike, particularly
adjacent to the fence around the gatehouse, should be raised
to the same elevation as the top of the dam.

7. Trees growing on the earthen dike near the gatehouse
- Lshould be removed.

8. Contact seeps at the right dam abutment and along
the toe of the dam-bedrock interface should be monitored
reguiarly for significant increases in seepage volume not
related to fluctuations of the pond water level.

[: [ 9. The vertical pipes along the crest of the spillway
t- (Photos 2 and 3) should be removed.

7.4 Alternatives

This study has identified no alternatives to the above

recommendations and remedial measures.
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APPENDIX

SECTION B. EXISTING DATA

UNION POND DAM
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LIST OF EXISTING PLANS

L "Gate House and Dam"
July 27, 1901

be ,A.C. Rice, Engineer

"Typical Sectional View

Rehabilitation of Union Pond Dam"rSeptember 23, 1970
Walter J. Senkow, Manchester Town Engineer
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STATE BOARiD) FOR THF SULPFRVISION OF DU-.S
INVENTORY DATA

NAME OF DAM OR POND Uniul Pond

CODE NO. _ - , /, -

I[ LOCATION OF STRUCTURE: f,,/ "l/- -1R )

Town HaLc he ster

Name of Stream Hockanum River

U.S.G.S. Quad. Manchester Iong. Lat.

OWNER: utLuL. LLght & 0-~er

Address e."e Z) do MU 0 p .~ s
Telephone 91 e.-e g

- - - --- - ------------
Pond Used For: - •_____,

Dimensions of Pond: Width L3ngth Area l accs

Depth of 4ater below Spillway L vel (Downstream) 2U'jj

Total Length of D- 3 - Lingth of Spillway 200

H ilight of kbutments above Spillway 3' -

Type of Soillway Construction Concrete and stone

[ Type of Dike Construction

Downstream Conditions

*Summary of File D',ta

- - r Remarks Thi ; ia major structure and while it appears sound, should be

iapsrrl hw Rnard Mpmhpr.

I



.1rlrctox of Public worksTUd,. of ManLchcster

r.Suej Uniun Poi iJ.r,L ,rnchest =

be~Ar . U11Ncilis

IUri August 21, I(6 , th - unu te raigr, e6 ins~ecte t W-1 E jc de m a ',
',-o-,: zequcst.

There were no indications tnt this structure v.ns in a hazazdouS
condition, but there has been a viible lack of mainte!'ance for many

years and the structure is in need of re,,air 5efore zezious structural

1 deterioration sets in.

The Water Resources CoMnission has jurisdiction over all dams,[.- - - which by breaking away or otherwise, might endanger life or
property - - ", as explained in the enclosed copy of thc General
Statutes.

The concrete on the downstream face of the spillway and apron had
spalled off to a depth of approximately one foot and several square

feet in area at several places, and cement which was used to repair
cracks has fallen out in places. The supports for the stems which
raise and lower the gates have become detached from the upstream face
of the dam, and are so rusted and bent that they appear permanently
inoperable with the existing mechanism.

-Because of these facts, and because this dam would cause dampge in
the event of failure, and because continued delay in the repair of this

F dam could lead to an ORDER from this Commission to repair or remove
the structure, which expense would no doubt be much greater at that
time, it wnuld seem prudent 'or the town to have an engineering report
made on this structure to determine what repairs should be made, and
to schedule such repairs sometime within the next year or so.

II



?r. Willian, D. O'Neill - 2 - Ste..er 9, 6C

We have written to the pievious owncr of th,-, dz;r, Conn--cticut Pow.r

Company, inquiring if they have any p (, a ific.Uo,, on tel:

structure.

May we hear from you as to your intentions in this mattei for oux

-L
!"A iVezy truly yo0z.is,

William H1. L,'Brien Ill
Li Civil Engineer

F
WHOIIls vhb

) En-c.

,Fo

I'
I

-L

L
rJ ..._I

-ii
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IMP.: OF A. ,JF, rXC>' . UT

:d"Z,:i.]' j'AY 27!' ' " :'::

Thie work will coriE t o" inr:.rct jL, 1.uat ., r i 6r _J
of disintewrated and o1002 concxte and re airir." wth nr.ite. A fild i
tion of' the Dan, by t_ prosp(:ctvc bid ier, i2 e:courau'.. and sho: drawir., for
the repair of the sluice gateE an; w:t; gate %rc rcqjsLe i by the Town for itc
review. Waste gate rezL-a will be in add ite. -,hch the Town ray or may not do.
It is the Contractor's responsibility to seek o:-t difintegrated concrete by

r probing, renoving and repairing deteriorated or crackedJ areaE wit. gunite.
h Special attention shall be given by probing for the existence of possible joint-

ing or cracking at the top of the old Dam, new :pillw5,y at the back of the DTan,
and the upstream face of the dan; thi: distancr along the top of the Dan is
about 300 feet. iThe Contractoi will furnislh all l o cis 6quipmert and
materials for all work performed.

Co-tractor will rzke jack harn.or hole: at 10 foot ce:ter: along the tcp oft.c
oc to a depth of 5 feet to deternine any lar'g , void t in tn- rt:tr

Dan. These vu.'.L will be filled with pressure grout and additional hole, willL be made if necesary . Pressure grouting will be based on the contractor furnish-
ing and placing 350 cubic feet of preEsure grout. Should the amount of grout
used increase or decrease from 350 cubic feet, the lump sura bid price will be
increased or decreased based on this differ-,nce at a unit price of $10/cubic
foot.

Contractor will drill 2 inch holcs 10 feet on cctcr through the top of tne
spillway into the old s tone Dan, po:z ihly on a Elope, into lower concrete, forL a depth of 20 feet. Number 8 reinforcing bars shall be placed in such holes and
grouted. If large void: are encountered, p'e~surc grouting may be required.L Pressure grouting will be based on the contractor fur nishing and placing 350
cubic feet of pre.sure grout. Should the amount of grout used increase or de-
crease from 350 cubic feet, the lump sun bid price will be increased or de-I_ creae.!J ba-ed on this difference at a unit price of $lO/cubic foot.
Contractor on the back and face of the concrete Dam, the upstream face, and the
downstream face, will chip out all crackC to full depth or a minimim of 12 inches.L All dis-integrated concrete will be removed and large cracks will be probed with
a jack harmier to determine the poEssibility of the penetration of the cracks
deeper into the Dam. Deficiencies will be repaired to the satisfaction of the

7;f, | InEpector. The surface will then be covered with 6 inch by 6 inch mesh, #12/12
gauge, anchored into the concrete, and a minirm of 4 inches of gunite con-
crete will be placed over the area where cracking and disintcgration are occur-
ring. All di- integrated portion-- -hall be reroved and crack- cleaned out and
then filled with gunite concrete, The quantity of <xtnite clairad paymeht foy

l *il bc verifi7(' by the insj' ct~r Contractor ill furnish 1II labor, tool and
i' t: i- l. to pc rform the above'.-work and- ill be pr id on a per cubic foot bas im.

*I



Rc~~uhli~tir.of Un~ion Pond Z%-.

Thc 'jown will drii; tu,'% c1'~o AC .:tr tod th'a, v orc

____fur~i tt. hYill bte: rlir(A in p)frpt wo t 1V (,nf <l of' iort-InJ Cennt t-, 3-7/2
fu(!,!f u otf Cu!~d l '!3  t,!( u.-~ i; :z L t,.I:.f r ho wili b U' 6

-ur 1c :b&n ' L oy orT l n$Y2:-ci-! , i'o1 cvvn 2cm ,iJrr fr Cocrcr,,,

exis ting concrete by 1/- .inch diar-Ltc -xpon,,don Vokbolt- 2L i c':o n
center. Mtrial thall riot br. plncr -d on: n frozr-n furfacr? nor durin.7 freczir.j
w cathor; below 320 Fahronhnit. Gunitcd zr'.'rac,. will bc r.prroycdr vitI, a liqu-jd

h neml-ane curinC compound. Curinig compound rllbe c imilor or equal to Denmicor.
"Cure H':rdI or Scaltipht "Cure lnrd" with fufg Itivre dye and --hall incot the[latct A.S.T.Y. Specification, C-156.
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M A C C A N EK G I N E E RS
EXECUTIVE OFFICCS 4 CIiLFT1 HARTFORD. CONN.. 06105 * PHONE (203) 525-6631

A J MACCHI

H F. HOFFMAN

.J J, UCHM D STATE WATLER 
L

, £ Co *oTANT October 22, 1970 Co.
,PO, C W DUNHAM R RE-C- iV D

. Og]2 : 1970

State of Connecticut Ar's ,'LR D
( ' Water Resources Commission "FRRED_

\ State Office Building
Hartford, Connecticut

I Attention Mr. William H. O'Brien
Civil Engineer

[Re: Union Pond Dam

AManchester, Connecticut

) Geri,- n:

We have received and reviewed the following data as submitted
- Lby the commission, as requested in your letter of September 28,

1970.

1. Contract proposal for the rehabilitation of Union Pond Dam
Bid No. B-27, as prepared by the Town of Manchester.

2. One copy of a typical sectional view of Union Pond Dam
dated September 23, 1970 showing details of the dam
rehabilitation.

3. One copy of a report dated August 10, 1970 prepared by
Clarence Welti Associates Inc. for the Town of Manchester,
Connecticut.

L Field inspection trips were made to the dam site on Wednesday,
October 14, 1970 and on Tuesday, October 20, 1970. The down-
stream face of the dam was inspected.

We are submitting a report of our inspections and findings on
the safety of this structure as follows:

1. The dam, as it now stands, is in an unsafe condition.

2. We are in agreement with Clarence Welti Associates
recommendation that a basic rehabilitation is necessary.

* 3. We are submitting the following recommendations and excep-
tions to the special conditions for the rehabilitation of



Wdter Resources Commission - 2 - October 22, 1970

Re: Union Pond Dam

the dam as outlined in the specification as prepared by

tne Town of Manchester.

A. It would appear that the proposed method of repair does
not fully insure against further deterioration because

b of the fact that at present it does not appear that any
repair work is intended for the sources of leakage

through the dam i.e. the upstream face of the dam.

It is recommended that the pond be drawn down to permitrthe entire upstream face of the dam to be repairea and
Lmade watertight.

B. All of the evaluation as to the extent of hidden cracking,
voids or deterioration and to what extent they be repaired
seems to be left with the contractor who has a fixed
contract to do work that can only be determined after

extensive probing. It is our opinion that fulltime
inspection be done by a registered Professional Engineer.

C. We do not feel, at this time, that the rehabilitation of
the dam, as presently outlined, will place the structure1in what we regard as a safe condition.

[Very truly yours,

MACCHI & HOFFMAN, ENGINEERS

H. R. HOFFMAN, P.E.

HRH/mcb

L cc:

I



WATLR ,

October 12, 1971

. ,I.

To-an of 11nnche.ter
!un.i c i r al Buildin E

11 Coner Streetr ancLoriter, Connecticut

Attezilon: ,r. Robert D. Waiscs, Goncr&19.na or

Ile: Union Pond Dam
Manchester

f [ Gentlemen:

SOn October 4, 1971, there was a field meeting at the subject

dam with the undersigned, our consultant, Mr. Robert loffman and
-r. Walter Senkow of your engineering department in attendance.

I The Jack-hammoring of deteriorated surface material as called
for on the approved plans bad revealed that instead of a solid con-
crete overflow section on top of the old masonry structure, it wasI merely a shell of concrete varying from a 6-inch thickness on the
downstream side to somewhat more on the upstream, with a core of
trap-rock aggregate. It appeared that most of the aggregate had

\ I absolutely no cement around it and had been just dumped in using the
dounatroam shell and both the old masonry dam and the upstream wall
an forms. There was a fair amount of earth (loam) and root #true-
tures within the core exposed at one point on the downstream face.

The desin of repair" to the structuire were based on plane of
the da. dated 1901 which have now been shown to be incorrect.

We request that the original design engineer, Clarence Welti
review the stabilit , of this new-found secticn and revise the plansF... to ensure the continued safety of the structure. Such revisions must
have prior approval of this Department befora proceeding.

We understand that you are having the upstream face of the old

masonry dam exposed by excavation. This Is presumably to determne

I

. ..- i . .



Town of Manchester- 2 - Ootober 12, 1971

the practicality or necosity of waterproofin3 the entire upstream
face. It is most important to provide a positive soal against irate-
entering the core.

Verj truly 7ours,

3
Willian 11. O'Brien III

I Civil Engineer

ceI Robert ILoffman

I;alter "enkow

Com-missioner LufLiin, Dept. of Enviromnental Protectior

V. [ '

[

t - r-



Sctober 14, 1971

[
Clarence Velti Engineering ComparV100 Syc.a,,zra

Glastonbury, Conr2cticut

Subjecti Analysis of Union Pcr Mm for Stability aainst
CWverrturning

Dear Clorencei

I have enclosed calculations I intend to send to the State
--- which will Indicate Vint Union P:)nd Ci will not overturn,

even if there ws tWo ect of water going over Its crest.
I don't believe this h6 ever ocurred. As we discusscd
the inner core was buryed by wt4" and weIgh-d only 8W/cu.

-- It., hydrostatic pressure acted on the bottom of the Dam
in a triangular pressure pattem.

I would be pleased to hoar your conuats on this =tter.
[ Very tr-uly yours,,

Whiter J. Snkow
tJSr Torn Engineer

L Znce
0o Robert D. V6195 General fnser

illim D, O'Neill Director of PubliG Vo kS 0
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Water Resources

October 20, 1971

Mr. Walter J. Senkow
Town Engineer

:*y"-a To%;i of Manchester
Municipal Building
41 Center Street
Manchester, Connecticut

[ Res Union Pond Dam
Manchester

F Dear Mr. Senkows

At our field inspection of the subject dam on Octobei 19, 1971, the fol-
lowing were in attendances Robert Hoffman, our consultont; yourself; Mi. Anthony

Fonte, contractor, of Penetryn S~stems, Inc; and the undersigned.

Work was proceeding on removal of loose or deteriorated concrete on both

faces of the dam. Some 4 or 5 feet of fill had been removed on the upstream side

of the dam exposing portions of the shelf (shown on section C-D of the original
plans about 8 feet below the spillway crest and a part of the "old dam"). In
some areas the brownstone masonry could be seen and in other areas the original

dam appears to have been covered by concrete - probably at an earlier time than
the main concrete of the new dam because it was in extremely poor condition. In

- g some are3s the fill had been excavated, according to Mr. Senkow, to within a few

/ ' inches of bed rock,

it was your intention to cover the upstream face with 3 inches of guniteSto make this face waterproof. We would concur that this is an important step.

L o e wish to further emphasize that the stability of the structure under all
conditions must be re-evaluated because the existing structure was found to be

I/ quite different from that assumed in the original analysis. The original design

engineer should be called in at this point to re-evaluate the situation. We there-

fore requests

1. That Clarence Welti submit a letter to this department stating

that he has inspected the existing conditions and has analyzed

the stability of the structure, under certain defined conditions
and stating his conclusions and recommendations*



Mr. Walter J. Senkow
October 20, 1971 Page 2

2. That such conclusions and recommendations be submitted for the
appioval of this department.

I Very truly yours,

William H. OBrien, III
Civil Engineer

cc3 William O'Neill

Robert Bo Weiss
LRobert Hoffman

Dan W. Lufkin, Commissioner
Department of Environmental ProtectionI

[

CN

ow
!



SOctober 26, 1971

Mr. Clarence Welti
100 Sycnnore
Glastonburyp Connecticut

Subject Analysis of Union Pond Dam - 12 Foot Section
b, ',[

Dear Clarencet

I have enclosed calculations showing a 12 foot upstream section
with two feet of surcharge on itj again the dam won't overturn,
The factor of safety appears to remain at a constant value,
slightly greater than one along the dam's slope. Below this
elevation the downstream face blends into a curve which creates
a base far more stable than the above section, I'm also In-
cluding a copy of I-r. O'Briens letter to me dated October 20th.

L Water Resources is requesting a letter that you approve of
meshing and guniting the upstream face before starting the

- gunite operation. If you agree with the stability calculations
please send them along saying you concur with it.

Very truly yours,

Walter J. Senkow
Town Engineer

WJSsr
Eno&]col William D. O'Neill# Director of Publilo Works

IN
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CLARENCE WELTI ASSOCIATES, INC.
100 SYCAMORE STREET * GLASTONBURY, CONN. 06033 (203) 633-4623

1!

CLARENCE W. %ELTI.

NOVEMBER 1, 1q71
EDWAnD J. Fi

TOWN OF MANCHESTER
PUBLIC WORKS DEPARTMENT
MUNICIPAL BUILDING

po ,  MANCHESTER, CONN. 0G040 ATT: MR. WALTER SENKOW

tJ RE: UNION POND DAM

DEAR WALTER:

FREGARDING THE ABOVE I HAVE REVIEWED YOUR ANALYSES RELATING
TO OVERTURNING STABILITY AT 8' BELOW CREST AND 12' BELOW

r CREST. I HAVE ALSO VISITED THE DAM TO INSPECT SEEPAGE ON
I THE DOWNSTREAM SIDE AS WELL AS PORTIONS OF THE DAM ON THE

DOWNSTREAM SIDE WHICH ARE BEING PREPARED FOR GROUTING.

AS PERTAINS TO THE STABILITY ANALYSES (OVERTURNING) THE
APPROACH IS IN MY OPINION A CONSERVATIVE, RATIONAL APPROACH

FOR THE FOLLOWING REASONS:

1 1. WHILE PORTIONS OF THE DAM INDICATE UNCEMENTED
STONES, THE LARGE PORTION OF DAM DOES NOT IN-

[" DICATE THIS CONDITION-TWO DIMENSIONAL ANALYSES
PRESUMES UNIFORM LONGITUDINAL CONDITIONS.

2.. WHILE THE DAM WAS WITHIN TWO FEET OF THE CREST,-
I INSPECTED THE DOWNSTREAM FACE AND ALL POSSIBLE
SEEPAGE AREAS WERE AT PRACTICALLY ZERO HEAD, INDI-
CATING NO DRAINAGE PATHS WHEREIN PRESSURE WAS NOT[DISSAPATED ON THE UPSTREAM SIDE OR WITHIN THE DAM.

3. THE FACE OF THE DAM, EXCLUDING THE AREAS PRESENTLY
EXCAVATED, WAS AND IS QUITE EVEN; INDICATING NO

L FROST HEAVING. SUCH A PHENOMENON WOULD HAVE TO
OCCUR IF SUBSTANTIAL WATER WAS SEEPING TO THE DOWN-
STREAM SIDE OF THE DAM.

THE SAFETY FACTOR OF 1.03 TO 1.05 UNDER THE ABOVE CONDITIONS
IS, IN MY OPINION, ADEQUATE; SINCE NOT ONLY IS BUOYANT WEIGHT

F BEING USED FOR THE ENTIRE CORE (EXCLUDING L' SHELL), nUT
-- + TRIANGULAR WATER (WITH FULL HEEL) PRESSURE IS BEING USED.

THIS CONDITION IN REALITY ASSUMES ALMOST FULL WATER PRESSURE
ACROSS THE BASE OF THE SECTION OR NO WEIGHT OF THE WATER IN
THE VERTICAL DIRECTION DOWNWARD



REGARDING SUPPLF NTAL RECOMMENDATIONS THEY ARE AS FOLLO'WS:

1. PLACE GUNITE OVER UPSTREAM SIDF TO ROCK ViFRE POSSIrLE

2. WHERE NOT POSSIBLE CLAY BLANKET WILL I[E PLACED. DEPTH
AND DISTANCE WILL BE CALCULATE) BY THE WRITER. THIS
WOULD GREATLY DECREASE ANY PRESSURE HEAD AT SEEPAGE
ZONE ON UPSTREAM SIDE.

3. INVESTIGATE WITH JACK HAMMER THE DEPTH TO SOUND CON-
K,. CRETE AT DOWNSTREAM FACE. PLACE 46 HOOKED BARS IN

GROUT HOLES AT LEAST 3 FEET INTO "SOUND" CONCRETE ON
" r 2 FEET CENTERS.

4. HANG GRID OF 05 BARS AT 8" X 8" ON ABOVE 06 BARS PRIOR

[TO GROUTING.

5. AT BASE OF DAM WHERE "OOZING" IS OCCURRING EXCAVATE
WITH JACK HAMMER TO EXAMINE SUPPLEMENTAL RECOMMENDATIONS.I

* 6. AT 3 LOCATIONS IN DOWNSTREAM FACE PLACE DRAINS AS IN-
DICATED ON IrlE ATTACHED. SINCE THESE AREAS WERE ONLY

F AREAS WHERE "BULGING" HAD OCCURRED IT IS PRESUMED THAT
IF SEEPAGE OCCURS-ABOVE THE BASE-IT WILL OCCUR AT THESE
AREAS.

WHEN YOU HAVE COMPLETED WORK ON ITEMS 2 & 5 PLEASE CALL ME.

VERY TRULY YOURS,

[CLARENCE WELTI ASSOCIATES, INC.

L BY,;

CLARENCE WELTI, PH'D., P.E.

CWW M
-- CC:FILE r-

1
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July 21., 1972

L Jose !:. Cosio
Chief Lngineer
t4 Cillett Street
artford, Connecticut 06105

Ioffir.an 'nrineerinc

Subject: Union 7ond ,am - Clay Alanket

r)ear Nr. Cosio:

!a y 'i requested after visitIng the conqtruction site, I a7
submitting a planned sketch of the clay blanket lim.it behind
the da . Also shown on this sketch is the de th of the clay
bla.nket at the location. *a y',u way recall the depth of the
clay is greater then the hole that was dug. I am doing this
as you requested at the site and in y-ir letter of July 12.

SAs a matter of general fnformatien I %o Id like to iention
thaw - the controlled sluize grates have been !ult, mounted
and Pre in onerati-n. A wvall bns heen huflt around the waFte

:I I weter gote, 'th tIs nforuation 1 hope fn your Judge!: ent,
that yru will recormmen that the Vepartment of Fnvironmantal
r"rotection is,:up the Town of ;anchester a certificate of- ap:xroval.

if, however, in your opinion, there Are other znttcrs to be[ resolved, please let mme know and 1 vill do wh tever I can.

Yours truly,

J1 ie r 3J tS&n k o w
Yown rngineer

'J/dc
cc: Villiam H. ('Prien Ill

vttliam n. 11"w eill

Robert Weise

I II I ... . I I III II I ll I- II . ... ,. ,l ii l i [... - , .
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MACCHI & hi FFMAN * ENGINEER
EXECUTIVE OFFICES 44 GILLETT STREET HARTFORD. CONN.. 06105 PHONE (203) 25.6

A. J. MACCWIi. P.E.

H. R, HOFFMAN. P.E.

MICHAEL GIRARD

PROF. C. W. DUNHAM

August 7, 1972

Dept. of Environmental Protection
water & Related Resources
1o165 Capitol Avenue
Hartford, Connecticutr Attention Mr. William H. O'Brien III

Re: Union Pond Dam
Conditional Approval Recommended
Supersedes Our Letter 7/24/72

[_ Gentlemen:

We have received the plan showing the extent of the clay
blanket placed behind the recently repaired Union Pond
dam, from' the Town of Manchester.

As the clay blanket placed behind the dam is used to seal
the upstream face of the dam itself, the extent of the
blanket away from the dam is not critical due to the fact
that the dam rests on a rock foundation, as indicated on
the drawings.

Due to limitations in being able to verify the actual results
obtained by grouting and actual condition of the original
portion of this dam, it is recommended that conditional
approval be granted at this time, to fill the reservoir
behind the dam and after approximately six months, a rein-
spection be made to verify leakage through the dam.

Very truly yours,

WATER & rZELATED ECI& NIER

RESOURCES

C I \'DA MA

6,17?
j!iL
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PHOTIO NO.3 -Genea viw of downstream face of right spillway

section, right abutment, and low level waste gate

J PHOTO NO.4 -Close-up of seepage and weepholes in downstream

I face of spillway.

- US ARMY ENGINEER DIV NEW ENGLAND Union Pond Dam
ComOR o~rNEES NATIONAL PROGRAM OF

WALTHAM, MASS. Hockanum River

CAHN ENGINEERS INC. INSPECTION OF Manchester -, C -onnecticut
WALLINGFORD, CONN. CO2 9

ARCHITECT- EGINEER NON-FED. DAMS CAE 2 7 PAG95-
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PHOTO NO.5 -Close-up of void in left spillway section down.-[ stream face. Note deteriorated gunnite facing.

PHOTO NO.6 -Close-up of pressure relief weep hole drilled inE downstream face of spillway.

US ARMY ENGINEER DIV NEW ENGLAND
CORPS Of ENGNEERS NATIONAL PROGRAM OF U~non Pond Dam

WA LTHAM, MASS. H-ockanum River

INSPECTIONl OF Manchester, Connecticut

WALAGFRDMCH CE * 27 595 _____
ARCHITECT-_ENGINERNON-FED._DAMS DTEFeb 1979 PAGE C-3
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MAXIMUM PROBABLE- ,7wOD IFFLOWS
NED RESERVOIRS

Project D.A. MPF
(Cfs) (sq. ml.) cfS/sq. ml.

1. Hall Meadow Brook 26.600 17.2 1,546

2. East Branch 15,00 9.25 1,675- 3. Thomaston 158,00 97.2 1.625
b 4. Northfleld Brook 9,000 5.7 1,580

5. Black Rock 35,000 20.4 1,715

_ 1 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

[ Knightvllle 160,000 162.0 98712. Ltttleville 98,000 52.3 1.87n
13. Colebrook River 165,000 118.0 1,400
14. Mad Rtiver 30,000 18.2 1,650

'" I 15. Sucker Brook 6.500 3.43 1,895

r 16. Union V~llage 110,000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157.000 158.0 99419. Ball Mountain 190.000 172.0 1,105
20. Tonshend 228000 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
27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1,377
29. Mansfie.d Hollow 125,000 159.0 786
30. West Hill 26.000 28.0 928

L 31. Franklin Falls 210,000 1000.0 210
32. Blackwater 66,500 128.0 520
33. Hopkinton 135,000 426.0 316
34. Everett 68,000 64.0 1,062
35. MacDovell 36,300 44.0 825

I F



MAXIMUM PROBARLE FLOWS
BASED ON TWICE THE

STANDARD PROJECT FLMOD
(Flat and Coastal Areas)

River SPF D.A. KPF
"----(') (sq.--.) (cfs/sq. mi.)

1. Pavtuxet River 19,000 200 190

2. Mill River (R.I.) 8,500 34 500

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. Qulnebau& River 55,000 331 330

"Ji[

L
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ESTIMATING EFFECT OF SURCHARGE STORAGE
ON MAXIMUM PROBABLE DISCHARGES

Ap 3

OUTFLOW-

T

L STEP 1: Determine Peak Inflow (Qpi) from Guide

Curves.
STEP 2: a. Determine Surcharge Height To Pass
[ ~~Qpi"

b. Determine Volume of Surcharge
ci (STORi) In Inches of Runoff.

c. Maximum Probable Flood Runoff in New
F England equals Approx. 19", Therefore

L1 Qp2 = Qpi (1 STO1)
19

L STEP 3: a. Determine Surcharge Height and
"STOR2" To Pass *'QP2'r

b. Average 'STORi" and "STOR 2" and
Determine Average Surcharge and
Resulting Peak Outflow "'Qp3".-



"RULE OF THUMB" GUIDANCE FOR ESTIMATING

DOWNSTREAM DAM FAILURE HYDROGRAPHS

Qp,

3/ -o , OpT -,2 S

[ /./

["T - *

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

I STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpl)"
Qp,= 81 w3 o

r 7 Wb T _rg 03

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

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

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

STEP 4: ESTIMATE REACH OUTFLOW (Qp2) USING FOLLOWING ITERATION.

A. APPLY Qpl TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING[VOLUME (Vl) IN REACH IN AC-FT. (NOTE: IF V, EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Q

OP2(TRIAL) = OP ,-- )

C. COMPUTE V2 USING Qp2 (TRIAL).
"-"F D. AVERAGE V1 AND V2 AND COMPUTE Qp2 "

OP2  OP I- __)

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

APRIL 197
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I SECTION E: INVENTORY OF DAMS IN UNITED STATES
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