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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02254 .

REPLY TO

N o o OCT 15ON OF:.,

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Wyassup Lake Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of ...

Non-Federal Dams. This report is presented for your use and is based 0
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you

SL= keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program. B

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
State of Connecticut, Depat. of Environmental Protection, Region 4.

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

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

Sincerely,

Incl EIDER
As stated Colonel, Corps of Engineers

Division Engineer

.
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NATIONAL DAM INSPECTION PROGRAM

PHASE 1 - INSPECTION REPORT

IDENTIFICATION NO.: CT 00570

NAME OF DAM: Wyassup Lake Dam

COUNTY AND STATE: New London County, Connecticut 5

STREAM: Wyassup Brook

DATE OF INSPECTION: April 9, 1980

I 0
BRIEF ASSESSMENT

The dam at Wyassup Lake is an earth embankment approximately 495 feet in
length, including a spillway crest length of 20 feet. The maximum height
of the dam is 15 feet. The upstream slope of the dam is approximately IV
on 3H and is protected from the crest of the dam to several feet below 0
the spillway crest level by riprap. The downstream slope is 1V on 2H and
is loamed and grassed. The outlet works for the dam consists of an inlet
headwall structure, a 24-inch diameter pipe through the embankment to a 6
feet square concrete manhole control structure midway through the em-
bankment and a 24-inch diameter discharge pipe that exits in the down-

K stream sidewall of the spillway overflow. Flows are controlled by a -

manually operated 24-inch sluice gate operated from the crest of the dam.
The overflow spillway is a reinforced concrete structure with a weir
length equal to 20 feet.

As a result of the visual inspection, the dam is judged to be in FAIR
condition. Deficiencies observed include: an inadequate spillway capa-
city to pass the "test flood"; lack of complete riprap protection along
the upstream slope, particularly at abutment areas; depressions noted in
the crest of the dam that could be the result of embankment movement; and
the partially inoperative outlet works gate.

The dam is classified as SMALL in size and a SIGNIFICANT hazard structure S •
in accordance with the recommended guidelines established by the Corps of
Engineers. The selected test flood inflow for this dam is equal to
one-half the PMF or 2150 CFS and the routed test flood outflow is equal
to approximately 925 CFS and would overtop the dam by 0.6 feet. The
maximum spillway discharge of 300 CFS represents 32 percent of the total
test flood outflow.

It is recommended that the Owner engage the services of a qualified
registered engineer to accomplish the following: perform detailed hy-
draulic and hydrologic studies to further assess the need for and means
to increase the project discharge capacity, extend the riprap protection
on the upstream slope to cover eroded areas, rehabilitate the outlet



works gate, investigate the cause of depressions along the crest and
develop a regular inspection and maintenance program.

U Additional recommendations and remedial measures are detailed in Section -
7 and should be implemented by the Owner within one year after receipt of
this Phase 1 Inspection Report.

W- CE MAGUIRE, INC. oc' COE

PAO

Richard W. Long, P.E 'A NO. 956e

Vice President ( Ziff
'NAL
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This Phase I Inspection leport on WyaBsup Lake Dam
has been revieved by the undersigued Review board members. In ou r 0
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recomended Guidelines for Safety Inspection of
DamL , and with good engineering Judgment and practices and Is hereby
submitted for approval.

CARNEY M. TERZIAN, HMBER
Design Branch
Engineering Division .

RICHARD DIBI , 0 EBE
V Water Control Branch

Engineering Division

.- .

ARAMAST MAHTESIAN, CIIRMAN
Geotechrnical Enqineering Branch
Engineering Division

0 0

AI3OVAL JCOKND3D 0 0

AA6k
aiout . AR
Chief, Ingineering Division •
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PREFACE

This report is prepared under guidance contained in the Recommended -0
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, DC 20314. The purpose of a Phase I Investigation
is to identify expeditiously those dams which may pose hazards to human
life or to property. The assessment of the general condition of the dam
is based upon available data and visual inspections. Detailed investi-
gation, and analyses involving topographic mapping, subsurface investi-
gations, testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain condition 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 will continue to represent the condition of the dam
at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test Flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonable possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should not
be interpreted as necessarily posing a highly inadequate condition. The
test flood provides a measure of relative spillway capacity and serves as
an aide in determining the need for more detailed hydrologic and hydraul- 0 0
ic studies, considering the size of the dam, its general condition, and
the downstream damage potential.

The Phase I Investigation does not include an assessment of the need
for fences, gates, no-trespassing signs, repairs to existing fences and
railings and other items which may be needed to minimize trespass and 0 0
provide greater security for the facility and safety to the public. An
evaluation of the project for compliance with OSHA rules and regulations
is also excluded.

_•0 0

0 0 0 0 0 0~S S S U S S 0



TABLE OF CONTENTS

Section Page

LETTER OF TRANSMITTAL

BRIEF ASSESSMENT 0 0

REVIEW BOARD PAGE

PREFACE i

TABLE OF CONTENTS ii

OVERVIEW PHOTO

LOCATION MAP

REPORT

1. PROJECT INFORMATION

1.1 General 1-1

a. Authority I-I
b. Purpose of Inspection 1-1

1.2 Description of Project 1-1

a. Location I-I
b. Description of the Dam & Appurtenances 1-2
c. Size Classification 1-2
d. Hazard Classification 1-2
e. Ownership 1-2 • 0
f. Operator 1-2
g. Purpose of the Dam 1-2
h. Design and Construction History 1-2
i. Normal Operational Procedures 1-3

1.3 Pertinent Data 1-3

a. Drainage Area 1-3
b. Discharge at Damsite 1-3
c. Elevations 1-4

i



Section Page

d. Reservoir Lengths 1-4 O -
e. Storage 1-4
f. Reservoir Surface Area 1-5
g. Dam 1-5
h. Diversion and Regulating Tunnels 1-5
i. Spillway 1-5
j. Regulating Outlets 1-6

2. ENGINEERING DATA

2.1 Design Data 2-1

2.2 Construction Data 2-1 0 0

2.3 Operation Data 2-1

2.4 Evaluation of Data 2-1

a. Availability 2-1
b. Adequacy 2-1
c. Validity 2-1

3. VISUAL INSPECTION
• 0

3.1 Findings 3-1

a. General 3-1
b. Dam 3-1
c. Appurtenant Structures 3-2
d. Reservoir Area 3-3 0
e. Downstream Channel 3-3

3.2 Evaluation 3-3

4. OPERATIONAL PROCEDURES

4.1 Operational Procedures 4-1

a. General 4-1
b. Description of any Warning System

in Effect 4-1

4.2 Maintenance Procedures 4-1

a. General 4-1
b. Operating Facilities 4-1

4.3 Evaluation 4-1

iii
p 6 U S 6 6 6 6 6 6 6 6 6 5 5 5



Section

5. EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES o

5.1 General 5-1

5.2 Design Data 5-1

5.3 Experience Data 5-1 0 0

5.4 Test Flood Analysis 5-1

5.5 Dam Failure Analysis 5-2

6. EVALUATION OF STRUCTURAL STABILITY 0 0

6.1 Visual Observations 6-1

6.2 Design & Construction Data 6-1

6.3 Post-Construction Changes 6-2 0

6.4 Seismic Stability 6-2

7. ASSESSMENT RECOMMENDATION & REMEDIAL MEASURES

7.1 Dam Assessment 7-1

a. Condition 7-1
b. Adequacy of Information 7-1
c. Urgency 7-1

7.2 Recommendations 7-1

7.3 Remedial Measures 7-2

a. Operation & Maintenance Procedures 7-2

7.4 Alternatives 7-2

iv



APPENDICES

APPENDIX A INSPECTION CHECKLIST 0 S

APPENDIX B ENGINEERING DATA

APPENDIX C PHOTOGRAPHS

APPENDIX D HYDROLOGIC & HYDRAULIC COMPUTATIONS 0 .

APPENDIX E INFORMATION AS CONTAINED IN THE NATIONAL
INVENTORY OF DAMS

* 0

v

• • • • • • • • • • • • • g • * S

* 0



6~

* 0

* S

* S

* S

* S

* 0

* 0
OVERVIEW PHOTO - Wyassup Lake Darn

* 0

S

U U S S S U U S U U U U U U 5 0



I tX± A MLtL IT - N1I

22?. Pacha

b.d HIaneville v wn

- oiasgo

'273 
1116

0 on Socty - stofl City

1ta ta

p lvilleHl

A~Ayer
0H1.Fll il

)DD HILLU 
ahr

HillGle

A-

OldA MHIti 21

Corner T0

adya Center No.2?nt

Hililla12

Old Mysict1

rag t We -eauc L lrs

Scl:1 20mls Porn tsL S ington WYASSUP LAKE DAM
Ai c a e : 1 " 2 . m l e L O C A T IO N PL A N

I. ~j fii IsadI
PLATE NO. 1

4p 4p 0 S



NATIONAL DAM INSPECTION PROGRAM

PHASE 1 - INSPECTION REPORT -* 0

WYASSUP LAKE DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army through the Corps of Engineers to ini-
tiate a national program of dam inspection throughout the
United States. The New England Division of the Corps of En- 0 S
gineers has been assigned the responsibility of supervising the
inspection of dams within the New England Region. CE Maguire,
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 was issued to CE Maguire,
Inc. under a letter from Max B. Scheider, Colonel, Corps of
Engineers. Contract No. DACW33-80-C-0013 has been assigned by
the Corps of Engineers for this work.

b. Purpose of Inspection.

1. Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests.

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

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

1.2 Description of the Project *
a. Location. Wyassup Lake Dam is located in the Town of North

Stonington, New London County, Connecticut, approximately 3.4
miles north of the Village of North Stonington, along Wyassup
Lake Road. Coordinates of the dam are approximately 41*29.6'N
Latitude and 71*52.4'W Longitude. The dam impounds water from
Wyassup Brook which drains a 0.9 square mile watershed of
rolling undeveloped terrain. The reservoir has a total surface
area of 93 acres at the spillway crest level. The axis of the
dam is oriented in a northeast-southwest direction with the
reservoir to the northwest.

1-1
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b. Description of Dam and Appurtenances. The dam at Wyassup Lake
is an earth embankment approximately 495 feet in length, in-
cluding a spillway crest length of 20 feet. The maximum height
of the dam is 15 feet. The upstream slope of the dam is ap- 0 0

proximately IV on 3H and is protected from the crest of the dam
to several feet below the spillway crest level by riprap. The
downstream slope is IV on 2H and is loamed and grassed. The
outlet works for the dam consists of an inlet headwall struc-
ture, a 24-inch diameter pipe through the embankment to a
6-feet square concrete manhole control structure midway through 6

the embankment and a 24-inch diameter discharge pipe that exits
in the downstream sidewall of the spillway overflow. Flows are
controlled by a manually operated 24-inch sluice gate operated
from the crest of the dam. The overflow spillway is a rein-
forced concrete structure with a weir length equal to 20 feet.

c. Size Classification. Wyassup Lake.Dam has a height of 15 feet
and an impoundment capacity at the top of the dam equal to 800
Ac.-Ft. In accordance with the Corps of Engineers criteria the
dam is therefore classified as SMALL in size based on both
height and storage.

d. Hazard Classification. The dam is classified as a SIGNIFICANT
hazard structure because its failure could result in damage to
Wyassup Lake Road and Grindstone Hill Road. Dam failure may
also temporarily disrupt utility services located within the
roadway rights of way. It is estimated that water depths due
to the failure discharge of 4692 CFS may range from 7 feet at
the dam to 8 feet at a distance of 7000 feet downstream from
the dam. The failure will cause flooding, and high velocities
that will carry debris which could increase the potential for
damage.

e. Ownership. The Wyassup Lake Dam is owned by the State of 6 0

Connecticut and operated by the Department of Environmental
Protection, Region 4.

f. Operator. Operation of the dam is the responsibility of Region
4, Department of Environmental Protection. *

Operator: M. Roberts, Unit Manager
Pachaug State Forest
(203) 376-4075

g. Puose of Dam. Recreation 0

h. Design and Construction History. There are no records of the
original construction of the dam. The State of Connecticut
purchased the dam in 1958 and rebuilt the dam in 1963 to its
present configuration. No other work has been recorded at the
damsite.

1-2
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i. Normal Operational Procedures. There are no operational pro-
cedures for regulation of the water surface at Wyassup Lake.

1.3 Pertinent Data -

a. Drainage Area. The Wyassup Lake watershed, located in New
London County, North Stonington, Connecticut, is oblong in
shape with an approximate length of 9000 feet, a maximum width
of 3500 feet and a total drainage area equal to 0.906 square
miles. (See Appendix D for Basin Map). About 10 percent of the 0
basin is swampy providing natural storage. The topography is
generally undeveloped woodland with rolling terrain that varies
from a high of elevation 520 feet at Chapman Hill to elevation
301 feet at the damsite. Basin slopes average 0.04 feet/feet
and are considered moderate. The time of concentration for the
entire watershed is estimated to be approximately 35 minutes
and is relatively small which should cause all runoff to peak
simultaneously at the dam during a high intensity rainstorm.
The basin swamps tend to moderately attenuate the peak runoff.

b. Discharge at Damsite. There is limited discharge data avail- ..
able for this dam. The estimated extreme freshet for this dam •
is equal to 100 CFS. Listed below are other discharge data for
spillway and outlet works:

1. OUTLET WORKS:

Conduit size 24-inch diameter pipe S
invert elevation 290.75
feet

i) Discharge capacity 50 CFS at spillway
crest elevation 301 feet

ii) Discharge capacity 56 CFS at top of dam
elevation 303.75 feet

iii) Discharge capacity 58 CFS at test flood
elevation 304.35 feet

2. Maximum known flood at damsite: 100 CFS (est.)

3. Ungated spillway capacity at
top of dam 300 CFS

4. Ungated spillway at test flood N/A (dam overtopped)
flood elevation at test flood elev.)

5. Gated spillway capacity at normal N/A
pool elevation

1-3
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6. Gated spillway capacity at N/A
test flood elevation

7. Total spillway capacity at test N/A 0 0

flood elevation

8. Total project discharge at top of 352 CFS
dam

9. Total project discharge at test 983 CFS - .

flood elevation.

c. Elevations (Feet above NGVD)

1. Streambed at toe of dam 288.75

2. Bottom of cutoff 290.75

3. Maximum tailwater Unknown

4. Recreation pool 301.00 0 0

5. Full flood control pool N/A

6. Spillway crest (ungated) 301.00

7. Design discharge (original design) Unknown

8. Top of dam 303.75

9. Test Flood level 304.35

d. Reservoir Lengths (in feet) 0 0

1. Normal pool 2,000

2. Flood control pool N/A

3. Spillway crest pool 2,000 • -

4. Top of dam pool 2,000

5. Test flood pool 2,000

e. Storage (Acre-Feet) * 0

1. Normal pool 553

2. Flood control pool N/A

_O 0
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3. Spillway crest 553

4. Top of Dam 800

5. Test flood pool 870

f. Reservoir Surface Area (Acres)

1. Normal pool 90

2. Flood Control pool N/A

3. Spillway crest 90

4. Test flood control 90

5. Top of dam 90

g. Dam

1. Type Earth embankment
constructed over
masonry dam

2. Length 495 feet

3. Height 15.0 feet *

4. Top width 15.0 feet

5. Side slopes Upstream IV on 3H
Downstream IV on 2H

6. Zoning Impervious core

7. Impervious core Selected soil
materials

8. Cutoff Full *

9. Grout curtain None

10. Other ---

h. Diversion and Regulating Tunnels N/A .

i. Spillway

1. Type Uncontrolled,
overflow, concrete
broad-crested

1-5



2. Length of weir 20.0 ft.

3. Crest elevation 301.0 feet

4. Gates None

5. U/S Channel Natural bed of
reservoir

6. D/S Channel Natural bed of -0
brook

7. General Concrete downstream
1:2 sloping type
weir

j. Regulating Outlets 
wei

Refer to Paragraph 1.2b
"Description of Dam and
Appurtenances" Page 1-2 for
description of outlet works.

1. Downstream invert 290.75

2. Size 2.0 ft. dia. pipe

3. Description Concrete - rectang-

ular well

4. Control Mechanism Manually operated
sluice gate.

5. Other Control not covered
by a gatehouse but 5
has a bolted manhole
type cover
(See attached draw-
ings)

0

1-6
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SECTION 2

ENGINEERING DATA -* 0

2.1 Design Data

The following documents which contain the principal information
available for this dam and its appurtenances were reviewed in the
preparation of this report:

1. State of Connecticut, Public Works Department - Repair of Dam
at Wyassup Lake, North Stonington, Connecticut, Plans prepared
by Onordonk & Lathrop, Consulting Engineers, Glastonbury, Ct.

Plan and Sections Sheet 1 of 3
Spillway Sheet 2 of 3 6
Details Sheet 3 of 3
Details Sheet 3A Supplementary

Drawing.

2. Specifications - Repair of Dam at Wyassup Lake - Project No.
Bl-BB-50B. 0 6

2.2 Construction Data

No record of construction or subsequent repairs is available for
this dam. The above referenced drawings are assumed to reflect the
existing conditions.

2.3 Operation Data

No record of operation for this facility is available.

2.4 Evaluation of Data 6 S

a. Availability. The information noted above for this facility is
available in the files of the Department of Environmental
Protection, State of Connecticut.

b. Adequacy. The lack of in-depth engineering data did not
allow a definitive review. Therefore, the adequacy of this dam
could not be assessed from the standpoint of reviewing design
and construction data, but is based primarily on the visual in-
spection, the dam's past performance and sound engineering
judgement. *

c. Validity. The validity of the limited information available
must be verified.

2-1
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I inspection of the dam at Wyassup Lake
Dam was performed on 8 April, 1980 by representatives of CE
Maguire, Inc. and Geotechnical Engineers, Inc. A visual in-
spection checklist and photographic record of that field work -
are included in Appendix A and C, respectively, of this report.

Based on the visual inspection, history and general appearance,

the dam is judged to be in FAIR condition.

b. Dam. The dam consists of two earth embankments separated by 0

a 45-foot-long section of natural ground (Photo C-i). The left
embankment is 300 feet long and has a 20-foot-long concrete
chute spillway near the center of the embankment. The spillway
crest is 2.75 ft below the left embankment crest. The right
embankment is 150 ft. long.

The upstream slope of the left embankment has riprap slope
protection extending to within 2 ft of the crest of the em-
bankment (Photos C-5 and 6). Small brush was observed to be
growing between the riprap (Photo C-6). The upstream slope at
the right abutment contact had no slope protection and was
eroded by wave action. Note that the stone wall in Photo C-i
corresponds to the natural ground that separates the two
sections of the dam. The water level at the time of inspection
was 2.74 feet below the elevation of the crest. The upstream
slope above the riprap was grass covered and irregular.
(Photos C-l, 2, 5, 6, 15 and 16).

The upstream slope of the right embankment had riprap slope
protection extending to within 2 to 3 feet of the crest (Photos
C-1 and 2). Small brush was observed to be growing between the
riprap. The water level at the time of inspection was about 1
foot below the top of the riprap. The left and right abutments
had no riprap protection, and extensive erosion by wave action
was observed to have cut significantly into the slope (Photo
C-15). The upstream slope above the riprap was grass covered
and very uneven with considerable sloughing near the crest
(Photo C-2).

The crest of the left embankment is grass covered au- generally
in good condition. A shallow (up to 6 inches deep) depression
15 feet long and 2 feet wide was observed 6 feet from the
downstream edge of the crest approximately 80 feet from the
right abutment (Photo C-16). A second depression (up to 4
inches deep) approximately 5 feet long and 1 foot wide was
observed 6 feet from the downstream edge of the crest approxi-

* * * * * .-i * * * * * * * *



mately 15 feet left of the intake gate. The minimum width of
the crest is 15 feet. The crest of the right embankment is
grass covered and in generally good condition.

The downstream slope and toe of the left embankment between the
left abutment and the spillway is covered with grass and small
brush (Photo C-3). An extensive wet area was observed 10 to 15
feet downstream from the toe of the left embankment between the
spillway and the left abutment. Overflow from a well located .......
downstream from the toe on the left abutment has eroded a ditch 0
12 inches deep leading away from the toe of the embankment
(Photo C-18). The water level in the well (not in use at the
time of the inspection) was Elevation 296.02 feet (NGVD), and
was below the reservoir elevation upstream of the embankment.
The downstream toe and slope between the right abutment and the
spillway is grass covered and irregular, exhibiting minor
sloughing and erosion, especially near the right abutment
(Photo C-4). A low area containing standing water was observed
50 feet downstream from the toe of the embankment at the toe of
the right abutment. The low area did not have a natural out-
let. Available drawings indicate that this area was the former
location of the overflow spillway. The origin of this standing
water is not known, but it probably originates from seepage
through the right abutment.

The downstream slope of the right abutment is grass covered and
has a slope of 1V on 2H (Photo C-4). A 10-inch diameter tree
stump is located at the toe of the right embankment approxi-
mately 15 feet from the right abutment (Photo 9). A wet area
surrounding a smaller area of brush was observed on the down-
stream slope and toe at the right abutment contact (Photo
C-17).

c. Appurtenant Structures

1. Spillway. A concrete-chuted spillway 20 feet wide is
located 125 feet from the right abutment of the left
embankment (Photo C-7). The approach channel was sub-
merged and could not be inspected; however, large riprap
placed upstream of the spillway weir was visible. The
concrete spillway weir and discharge chute appeared to be
in good condition (Photos C-7 and 8). Minor erosion was
observed at the base of the right training wall. Minor
erosion and spalling were also observed at the base of the
left training wall and at the low-level outlet located on
the downstream end of the wall (Photo C-11). Water was
observed to trickle from the 6-inch-diameter outlets in
each training wall servicing the toe drains for the left
embankment.
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2. Outlet Works. The low-level outlet consists of a 24-
inch-diameter asbestos-bonded steel conduit extending from
the upstream toe to its discharge outlet into the spillway
discharge channel (Photo C-11). The conduit is gated 0 0
beneath the downstream edge of the crest with access to
the gate provided by a reinforced concrete manhole located
at Station 3+40 along the dam. Concrete on the manhole
appeared to be in good condition, and concrete at the
outlet was in fair condition. The asbestos-bonded steel

L conduit could not be inspected. (See Photos C-9 and 10). 0 S

The outlet works gate was operated during the visual
inspection and found to be operable but limited in opening
range because of a bent gate stem.

d. Reservoir Area. The shoreline area of Wyassup Lake is flat to

moderately sloped with vegetation and trees covering the banks.

Floating debris could obstruct the overflow spillway, or more
easily the downstream channel, causing localized flooding. No
evidence of shoreline sloughing or severe bank erosion was
observed. (See Photo C-14).

e. Downstream Channel. The downstream channel of the spillway is 6

the natural streambed covered with boulders at the downstream
end of the spillway chute and stone and gravel further down-
stream from the spillway (Photo C-12). Weeds and small brush
grow in the center and on the edges of the narrow channel.
Further downstream the channel passes beneath Wyassup Lake Road .
through a roadway culvert (See Photo C-13). 0 0

3.2 Evaluation

Based on visual inspection, the dam appears to be in fair condition.
The following features could adversely affect the future performance
of the dam:

1. Lack of riprap protection at the right abutment of the left
embankment and the left and right abutments of the right em-
bankment could permit the continued erosion of those embank-
ments.

2. Brush growing between riprap on the upstream slopes of the left
and right embankment could dislodge the stones and encourage
wave erosion.

3. Brush growing at the downstream toe of the left embankment
could make future inspection of the wet areas observed during
the recent inspection difficult or impossible.

4. Depressions along the crest could be the result of minor move-
ments of the downstream slope or of differential settlements
associated with a clay core existing downstream of the original
masonry wall.
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5. The gate stem for the outlet works control should be straight-
ened and the protective cover made vandal proof.

L0 •

I 0 O
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SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. The storage at Wyassup Lake dam is used for recre-
ation. The impoundment is generally not regulated and all
downstream discharges are the result of spillway overflows. 0

b. Description of Any Warning System. The Wyassup Lake dam is
visited several times during the week and daily during high
intensity rainfalls by the Unit Manager for the Pachaug State
Forest. During emergency situations, the local unit personnel
would notify, as the conditions warrant, their Regional Direc- 0
tor, Department of Environmental Management, State of Con-
necticut in Hartford, as well as the First Selectman for the
Town of North Stonington.

4.2 Maintenance Procedures

a. General. The Pachaug State Forest Unit of the Department of
Environmental Protection is responsible for all maintenance at
the dam. Typically, the maintenance is limited to trimming of
brush and mowing of grass on the embankment. Property owners
adjacent to the dam also assist the State by trimming and .....
mowing the dam crest and slope during the summer recreation 0 0
season.

b. Operating Facilities. The outlet works gate was operated
during the visual inspection and was operable but could not be
opened fully because of a bent gate control stem which needs to
be repaired. Operational tests of the gate are performed on a
regular basis annually. It was reported that Wyassup Lake was
partially drained through this outlet in the fall season of
1978 to permit shoreline owners to repair boat piers and other
shoreline structures.

4.3 Evaluation. Observations of the dam are conducted on a regular
basis and operational equipment tests also performed. Minor main-
tenance (grass and brush trimming) appears to be suitable for the
facility. Major deficiencies that are found would be reported
directly to the regional office in Hartford and a program of repair
established depending on the severity of the item. Maintenance *
procedures are judged to be adequate for the structure.

Emergency procedures and notification of proper authorities also are
adequate for the dam. Included in the plan should be the locations
of emergency equipment, materials, and personnel as well as a de-
watering procedure to prevent or minimize dam failures or overtop-
ping. Field unit managers should be briefed and alerted to potent-
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ially hazardous signs and areas to check in the field at the dam on
a regular basis in order to provide the department with adequate
time for repair, rehabilitation or notification of impact area
residents. *

-e S

"0 0

4 -

4-2



SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General. It is assumed that Wyassup Lake Dam was constructed in the
early part of the twentieth century. The dam is located on Wyassup
Brook in the Pawcatuck River Watershed in Connecticut. This reser-
voir has a gross drainage area of 0.906 square miles and is located
adjacent to Wyassup Lake Road. The watershed has moderate slopes o
and a small percentage of its area is covered by natural storages
and swamps. The shape, slope and time of concentration of the basin
indicate a large value of runoff can be expected from rainfall
events. There is no gaging station located within the basin or near
the damsite. The lake has a storage capacity of 553 Ac-Ft. at the
spillway crest elevation and a large surface area equal to 90 acres. 0

This dam has a spillway length of 20 feet and a total surcharge
height of 2.75 feet. The total length of the dam is 495 feet. The
lake has a total storage capacity of 553 Ac-Ft. at the spillway
cFest elevation of 301 feet and can accommodate 11.44 inches of
runoff from the 0.906 square mile watershed. Every foot of depth in "
the reservoir above the spillway crest can accommodate a volume of
90 Ac-Ft. of water equivalent to 1.86 inches of runoff.

5.2 Design Data. There is limited design data available for this water-
shed. In lieu of existing design information, U.S.G.S. Topographic
Maps (Scale I" = 2000') were utilized to develop hydrologic para- 0 0
meters such as drainage areas, reservoir surface areas, basin
slopes, time of concentration and other runoff characteristics.
Elevation - storage relationships for the reservoir were approxi-
mated. Surcharge storage was computed assuming that the surface
area remained constant above the spillway crest. Some of the per-
tinent hydraulic design data was obtained and/or confirmed by actual
field measurements at the time of visual field inspection.

Test flood inflow/outflow values and dam failure profiles were
determined in accordance with the Corps of Engineers buidelines.
Final values in this report are approximate only and are no sub-
stitute for actual detailed analysis.

5.3 Experience Data. No historical data for recorded discharges or
water surface elevations is available for this dam.

5.4 Test Flood Analysis: Recommended guidelines for the Safety Ins- *
pection of Dams by the U.S. Army Corps of Engineers were used for
the selection of the Test Flood. This Dam is classified under those
guidelines as a SIGNIFICANT hazard and SMALL in size. Guidelines
indicate that a 100 year to one-half PMF be used as a range of test
floods for such classification. The watershed has a total drainage
area of 0.906 square miles, of which 10 percent is swampy or natural
storage. The drainage area is undeveloped, largely wooded and is
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hilly with rolling terrain. Average basin slopes are 0.04 ft/ft.
which are considered moderate. Because Wyassup Lake is heavily used
for recreation and its loss would impact significantly on the shore-
line owners, a test flood equal to one-half PMF was adopted for 0
this analysis. This test flood was calculated to equal 2400 CSM or
2150 CFS. Outflow discharges were also developed using Corps of
Engineers criteria for approximate routing techniques. The routed
outflow discharge for the test flood inflow is 925 CFS. The spill-
way and outlet rating curves are illustrated in Appendix D. Flood
routings were performed assuming a full reservoir up to the spillway 0
crest.

It was determined that the spillway capacity is hydraulically in-
adequate to pass the test flood and the flow would overtop the dam
by approximately 0.6 feet assuming an overflow length of dam equal
to 475 feet. The inflow and outflow discharge values for this test 0
flood are 2150 CFS and 925 CFS, respectively. The maximum outflow
capacity of the spillway without overtopping of the dam is 300 CFS
which represents 32 percent of the test flood overflow discharge.

At the spillway crest elevation of 301 feet, the capacity of the
outlet works is 50 CFS. It requires 21 hours to lower the reservoir 0
level the first foot assuming a surface area of 90 acres. For the
553 Ac-Ft. of available storage below the spillway crest, it will
require 11 days to drain this reservoir through the existing outlet.
One foot of depth in the reservoir at the spillway crest can ac-
commodate approximately 1.86 inches of effective rainfall. Con-
sequently, it is estimated that overtopping of the dam by the test
flood can be eliminated if the pool level in the reservoir is kept
2.5 feet below the spillway crest.

5.5 Dam Failure Analysis. An instantaneous full-depth partial-width
breach of 45 feet was assumed to have occurred in this dam. This
will result in an unsteady flow phenomenon with one flood wave
travelling up into the reservoir and rebounding to feed the other
wave travelling downstream into the valley.

The calculated dam failure discharge of 4692 CFS assuming the im-
pounded water level is at the top of the dam (Elevation 303.75),
will produce a flood wave stage of Elevation 297 feet immediately
downstream from the dam. This will raise the water surface ap-
proximately 6.0 feet above the depth just prior to failure when the
discharge is 300 CFS. The dam failure analysis covered that reach
extending from the dam to a point 7000 feet downstream. Normal
uniform flow, following Manning's formula, will occur at that point.

Failure of Wyassup Lake Dam could result in damage to Wyassup Lake
Road and Grindstone Hill Road. Dam failure may also temporarily
disrupt utility services located within the roadway rights of way.
It is estimated that water depths due to the failure discharge of
4692 CFS may range from 7 feet at the dam to 8 feet at a distance of
7000 feet downstream from the dam. The failure will cause flooding,
and carry debris which could increase the potential for damage. The
dam is classified as a SIGNIFICANT hazard structure.
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WYASSUP LAKE DAM

Inflow, Outflow and Surcharge Data 0 0

FREQUENCY 24-HOUR TOTAL 24-HOUR* EFFECTIVE MAXIMUM MAXIMUM** SURCHARGE SURCHARGE
IN RAINFALL IN RAINFALL IN INFLOW OUTFLOW HEIGHT STORAGE

YEARS INCHES INCHES IN CFS IN CFS IN FEET ELEVATION

100 7.0 4.6 920 270 2.48 303.48

PMF 11.9 9.5 2150 925 3.35 304.35

*Infiltration assumed as O.1"/hour
'*Lake assumed initially full at spillway crest elevation 301.0 6 0

(top of dam = 303.75)

NOTES:

1. Q1o2; inflow discharges were computed by the approximate methodology 6 0
0t -he Soil Conservation Service.

2. PMF and "test flood" computation based on COE instructions and guide-
lines.

3. The maximum capacity of the spillway without overtopping the top of the dam
elevation (303.75) is equal to 300 CFS.

4. Surcharge storage is allowed to overtop the dam when exceeding the
spillway capacity.

5. Test flood = one-half PMF = 2 400 CSM 2,150 CFS 5 5
(D.A. = 0.906 sq. miles).
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SECTION 6

EVALUATION OF STRUCTURAL STABILITY 0

6.1 Visual Observation. The visual observations did not disclose evi-
dence of present structural instability of the dam or spillway
except possibly for the depressions on the crest which could indi-
cate minor movements of the downstream slope.

Conditions observed that may lead to future instability of the dam
include:

1. Continued erosion of the upstream slopes at the right abutment
of the left embankment and at the left and right abutments of 0
the right embankments due to the lack of slope protection at
these locations.

2. Brush growing between riprap on the left and right embankment
could dislodge the stones and result in erosion of the soil
materials.

6.2 Design and Construction Data. In 1963 extensive construction took
place to renovate the original Wyassup Lake Dam, completed in 1920.
According to an inspection report dated November 13, 1957, the
original dam consisted of a 250 foot-long earth fill dam with a dry
stone masonry wall on the down stream side. The maximum height of
the dam was 12 feet. To the right of this dam was a similar dam of
similar construction, with a length of 100 feet and a height of 6
feet. The original spillway was only 5.3 feet wide.

Renovations to the dams included:

1. Raising the crest elevation of the dams by about 1.5 feet.

2. Replacing the low-level outlet and spillway.

3. Placement of a zone of impervious fill adjacent to the down-
stream face of the dry stone masonry walls.

4. Placement of pervious fill and riprap on a 1V:3H slope on the
upstream slope of the dam.

5. Placement of pervious fill to form a 1V:2H downstream slope.

6. Installation of toe drains on the larger dam.

Details of the as-built plans and sections of the dam are given in
drawings prepared for the Public Works Department of the State of
Connecticut, dated July, 1963 and presented in Appendix B. _O 0

6-1
U U U U U U U U U U U U U U U 0 0



K S e

6.3 Post-Construction Changes. There are no records of changes made to
these dams after reconstruction in 1963.

6.4 Seismic Stability. The dam is located in Seismic Zone 1, and in 0 0
accordance with recommended Phase I guidelines does not warrant
seismic stability analysis.

6 -
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES .

7.1 Dam Assessment

a. Condition. Based on the visual inspection, the dam appears to
be in FAIR condition. Several features could adversely affect
the future condition of the dam: .

1. Inadequate spillway capacity.

2. Lack of riprap protection at the right abutment of the
left embankment and at the left and right abutments of the
right embankment. 0 0

3. Brush growing on the upstream slopes of the left and right
embankments and at the toe of the left embankment.

4. Depressions along the crest that could indicate minor
instability. S S

5. Partially inoperable outlet works gate.

b. Adequacy of Information. The available information is such
that the assessment of the condition of the dam must be based
on visual observation. 0

c. Urgency. The recommendations and remedial measures described
below should be implemented by the Owner within one year after
receipt of the Phase I report.

7.2 Recommendations. The following items should be accomplished under
the direction of a registered engineer qualified in the design and
construction of dams and any recommendations resulting from analysis
performed should be implemented by the Owner:

1. Perform detailed hydrologic and hydraulic studies to further
assess the need for and means to increase the project discharge
capacity.

2. Extend riprap to protect the abutments of the left and right
embankments and redress the stone along the upstream slope.

3. Cut brush growing on the upstream slopes of the left and right
embankments and at the downstream toe of the left embankment.

4. Periodically monitor the wet areas, observed during the Phase I
inspection, that occur at the downstream toe of the left and
right embankments.
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5. Investigate the cause of the depressions along the crest and
take appropriate measures to correct it.

6. Inspect the overflow spillway during a no flow period. 0 0

7.3 Remedial Measures

a. Operation and Maintenance Procedures

1. Maintain clearance of brush, vines and trees on the crest, -
slopes and at the toe of the left and right embankments.

2. Institute a program of annual technical inspection by a
qualified registered engineer.

3. Repair the outlet works gate stem. - 0

4. Develop and implement a formal warning system to notify
all concerned parties during critical periods.

5. Develop and implement a regular maintenance program.

7.4 Alternatives

There are no alternatives to the above recommendations.
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT Wyassup Lake Dam DATE April 9, 1980 0 -

TIME 11:30 A.M.

WEATHER Cloudy

W.S.ELEV. 301.1 U.S. 2 90 .4 D.S.

PARTY:
I A. Reed, CEM 6. G. Castro, GEI

2. E. Dessert, CEM 7. R. Stetkar, GEI

3. L. Togn. CEM 8.

4. R. Brown, CEM 9.

5. S. Khanna, CEM 1O.

PROJECT FEATURE INSPECTED BY REMARKS

I.

2.

3. 0 0

4.

5.

6. 0 0

7.

8.
0 0

9.

10.
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PERIODIC INSPECTION CHECKLIST

PROJECT Wyassup Lake Dam DATE April 9, 1980

INSPECTOR DISCIPLINE 0 0

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

DAM EMBAN1OMNT

Crest Elevation 303.75

Current Pool Elevation 301.1

Maximum Impoundment to Date Unknown

Surface Cracks Two ft. wide depression in crest ex-
tending 15 feet in length along em-
bankment axis at sta. 2+65, 6 feet
from downstream edge of crest. Simi- 0
lar depression in crest 15 feet left
of gate valve.

Movement or Settlement of Crest None other than depressions noted
above.

Lateral Movement Too irregular to judge.

vertical Alignment Too irregular to judge.

Horizontal Alignment Too irregular to judge.

Condition at Abutment and at Erosion beneath downstream ends of
Concrete Structures spillway training walls; some erosion

in upstream slope at right abutment.

Trespassing on Slopes No significant trespassing.

Sloughing or Erosion of Slopes or Sloughing of downstream slope near
Abutments crest at sta. 2+70. Erosion on up-

stream slope at contacts of embank-
ment with section of natural ground
located at center portion of dam.

Rock Slope Protection - Riprap Riprap on upstream slope in good
Failures condition. No riprap near right abut-

ment contact or at contacts with
natural ground at center portion of
dam.

Unusual Movement or Cracking at or None observed.
Near Toe
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PERIODIC INSPECTION CHECKLIST

PROJECT Wyassup Lake Dam DATE April 9, 1980

INSPECTOR DISCIPLINE 0 6
INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

DAM. EMBANKMENT (Cont.)

Unusual Embankment or Downstream Wet area at downstream toe near right
Seepage abutment, sta. 0+00 to 0+15. Wet area

15 feet downstream of toe of dam left
of spillway, standing water 50 feet
downstream from toe at sta. 2+50.

Piping or Boils None observed.

Foundation Drainage Features None known.

Toe Drains Toe drains in embankment left of
natural ground at center portion of
dam appear to be functioning.

Instrumentation System None known.

Vegetation Grass-covered upstream, downstream
slopes and crest, some small bushes
on upstream slope.

A •
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PERIODIC INSPECTION CHECKLIST

PROJECT Wyassup Lake Dam DATE April 9, 1980

INSPECTOR DISCIPLINE 0 0

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND Reinforced concrete headwall struc-
INTAKE STRUCTURE ture at upstream to of dam. Invert

elevation 292.75. At headwall a 24
inch diameter ACCMP carries inflows
to outlet works control manhole
near center of dam. All underground
and not observable. No drains or
weep holes observed.
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PERIODIC INSPECTION CHECKLIST

PROJECT Wyassup Lake Dam DATE April 9, 1980

INSPECTOR DISCIPLINE ___

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION -S S

OUTLET WORKS - CONTROL TOWER Control for outlet works is provided
by a 4 x 4 ft. concrete manhole in
crest of dam. The upstream wall of
the manhole supports a vertical
slide sluice gate (24 in. dia.). 0
The stem of this gate was severely
bent, restricting the height that
the gate could be opened. The pro-
tective cover over the stem was also
vandalized and requires repair.

* 0
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PERIODIC INSPECTION CHECKLIST

PROJECT Wyassup Lake Dam DATE April 9. ]9O0

INSPECTOR DISCIPLINE ___

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION *• 0

OUTLET WORKS - OUTLET STRUCTURE AND Outlet channel same as spillway outlet
OUTLET CHANNEL channel - natural stream bed. A 24

inch dia. ACCMP outlet pipe carries
discharges from the manhole to the
outlet headwall located in the side-
wall of the overflow spillway.

Drain Holes None

Channel Natural stream channel.

Loose Rock or Trees Overhanging Trees overhanging channel.
Channel

Condition of Discharge Channel Good

A -
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PERIODIC INSPECTION CHECKLIST

PROJECT Wyassup Lake Dam DATE April 9, 1980

INSPECTOR DISCIPLINE 0 0

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

OUTLET WORKS ,. SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel No approach channel, Reservoir bed.

b. Weir and Training Walls Overflow spillway is reinforced con-
crete 20 ft. weir, sharp crested
with downstream slope of IV on 2H.
Constructed in 1963. The concrete is
in good condition. No drain holes
observed.

c. Discharge Channel Natural stream bedi same as outlet
channel.

General Condition Good

Loose Rock Overhanging Channel None S S

Trees Overhanging Channel Yes

Floor of Channel Natural stream bed, gravelly.

Other Comments Erosion of concrete along base of 0 0
spillway training walls and at down-
stream end of training walls.

Other Obstructions Culvert under road may restrict flow.

*e S
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PERIODIC INSPECTION CHECKLIST

PROJECT Wyassup Lake Dam DATE April 9, 1980

INSPECTOR DISCIPLINE 0 0

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION .. .

OUTLET WORKS - SERVICE BRIDGE Timber service bridge crosses spillway

20 ft. span, Good condition. Protected
from weathering by paint.

A -

p _ S
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ENGINEERING DATA *
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APPENDIX B-i1

* 0

Correspondence pertaining to the history,
maintenance' and modifications to the
Wyassup Lake Dam as well as copies of
past inspection reports are located at:

State of Connecticut 5 6
Department of Environmental Protection
State Office Building
]65 Capitol Avenue
Hartford, Connecticut
Attention: Mr. Victor J. Galgowski,

Dam Safety Engineer 5 6

•0
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APPENDIX B-2

SELECTED COPIES OF PAST INSPECTION REPORTS - .
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NORWICH. CONN.

November 13, 1957

Re: 14yassup Lake

Water Resources Commission
State Office Building '
Hartford, Connecticut Stats 'Har huiuS&

Attention: Mr. Merwin Hupfer

Dear Sir:-

Wyassup Lake is located in the Town of North Stonington about
three miles North of the Village of North Stonington. This lake is
roughly in the shape of a circle with a diameter of 1/2 mile.

The main dam is about 250 feet long and is earth filled with a dry 6 6
stone wall on the downstream side. Maximum height of dam is 12 feet.

Water was coming through the gate or sluiceway rather rapidly and
the pond was at least 6 feet below full pond. I could see no gate or
other means of control to shut off this water. The spillway is 5' 4"
wide and only 12" deep and the drainage area is about 1.2 square miles.
In my opinion a considerable amount of work needs to be done to make
this dam safe and usable.

(1) Present trees along the dam have pushed the downstream wall badly
out of line. All trees on the dam should be cut. Trees and debris
below dam for 25 feet should be cut and cleared away. At least
500 yards of good fill material should be placed along downstream • S
face of South end of dam. This is to reinforce the badly tilted wall.

(2) A complete new operating gate and drawdown pipe should be installed
with proper access, so as to be able to reach the gate etc. As far as
I can see, there is no control now at all.

(3) The present spillway is totally inadequate. It should be a minimum of -0
30 feet wide and 2 feet deep with adequate provision downstream so that
no washouts will occur. I assume that now the water just goes through
the dam and a severe storm simply builds up in the pond.
There is a second small dam about 100 feet long and 6 feet high which

also needs some maintenance and fill placed against it. At least 08,000 would
be necessary to put this dam in any kind of condition. If repairs are made -0
as outlined above, I would recommend that a Construction Permit be issued.
The State should plan to spend at least this amount if they decide to take
this property over. A considerable amount of work needs to be done on it.

Very truly yours,,

.3H /e9 S S ,"S' S,- _ S
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state f Connecticut - S
Wate Resources Commission
Nartford, Connecticut October 17, 1961

compacted soil mixture. it may also be possible to place a
sealer matt on the upstream face of the dam.

The dam at the South end of the lake should be reviewed
for the increased flood dlow. It is also in need of repairs
as it leaks badly and has been eroded in many areas.

A closed conduit is not recommended as a .spillway. The
U. S. Bureau of Reclamation recommends RCP in construction of
dams as it has longer life.

Billings Lakes

Design flood flow indicated is correct, however, intensity
and duration as 40 per hour for a 6 hour period, we find in- 0 0
correct.

The type spillway shown would be subject to easy clogging
by floating leaves, branches, debris and ice and would easily
become ineffective. Spillway should bb a positive design which
would wash itself clean and not easily clogged. A closed con- 0 0
duit is not recomuended as a spillway.

The U. S. Bureau of Reclamation recommends RCP in construct-

ion of dams as it has longer life.

Wyassu, Lakez 0 .

Design flood flow indicated is correct, however, intensity
and duration as 4" per hour for a 6 hour period, we find incorrect.

The spillway provided is adequate.

The impervious core of compacted clay placed on the down-
stream face of the existing masonry dam is itself unstable and
dependent on the pervious granular fill material over it to
hold it in place. The granular matt is of inadequate thickness
to stabilize the core. I suggest the impervious core to be
greatly reduced in thickness or completely removed and replaced
with a single material on the downstream side; of well graded
stones, gravel, sand with enough fines to make a tight stable
compacted soil mixture. It may also be possible to place a
sealer matt on the upstream face of the dam. This would then
allow the use of pervious fill to stabilize the existing
masonry walls.-,. '

Very truly yours,
'STAT! WATH GisIHBES

COMMISSION

tJ. N&ACBZ

...... ........ .....

p . 0 *~ *.*0 0 0 0 0 0 0 0 0 0.-- . ... o .... o



A.J. M A C. C H I N G 1 N E E R S
OR. GIULIO PIZZETTI ASSOCIATE CONSULTANT

A4 GILLATT 1TRIErT MANTrONO, CONN. PNONIC JA 3-6631 •

17 CON3O OUCA ABRUZZI TORINO, ITALY PIHONC 319-473

N. UP 3I i. AU.Io_ A.C .|
°

October 17, 1961

State of Connecticut
Water Resources Commission
State Office Building 0 0
Hartford, Connecticut

Attention Mr. Emitt Dell
Re: Review of Designs

Repair & Alterations of
Following Existing Dams

Hall Pond-Eastford, Conn.
Billings Lake-No. Stonington, Conn.
Wyassup Lake-No. Stonington, Conn.

Dear Mr. Dells
0 0

in accordance with the request in your letter of
October 6, 1961 we have reviewed the plans and specifications
for the above-referenced dams. Following is a summary for
your consideration:

Hall Pond Dams 0 :

Design flood flow indicated is correct, however, intensity
and duration indicated as 4" per hour for a 6 hour period, we
find incorrect.

The spillway shqwn is adequate dependent on increased lake
stroage, thus, increased elevation should be checked with South -0 0
Dam which has no spillway. However, the spillway shown would
be subject to easy clogging by floating leaves, debris,
branches and ice and would easily become ineffective. Spill-
way should be of positive design similar to that existing
which would wash itself clean.

The impervious core of compacted clay placed on the down- 00

stream face of the existing masonry dam is itself unstable and
must be held in place by the pervious granular fill material
over it. The granular matt is of inadequate thickness to
stabilize the core. I suggest the impervious core be greatly
reduced in thickness or completely removed and replaced with
a single material on the down stream sidel of well graded --
stones, gravel, *and and enough fines to make a tight stable
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PHOTO C-1 Crest of dam looking toward right abutment.

PHOTO C-2 Crest and upstream face of dam looking toward
left abutment.

c-2
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PHOTO C-3 Downstream slope looking from left abutment.

PHOTO C-4 Downstream slope looktng frm right abutment.

C-2
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PHOTO C-5 Typical riprap protection on upstream slope. 
•

PHOTO C-6 Uipstream slope of dam,

C-3
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PHOTO C-7 Upstream side of overflow spillway and service 0
bridge.

0 0

PHOTO C-8 Downstream slope of overflow spillway.

C-4
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PHOTO C-9 Outlet works manhole on crest of dam.

* 5

* S

4 0 0

4* 5 5

*
PHOTO C-lO Outlet works sluice gate.
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PHOTO C-li 24 inch diameter outlet works discharge.

PHOTO C-1.2 Downstream channel.

C- 6
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9PHOTO C-13 Downstream culvert.

PHOTO C-14 Wyassup Lake.

c-7
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PHOTO C-16 Dersion at csrestat sloeio fo waelcton

masonry damn.

C- 8



PHOTO C-17 Rotting stump at toe of embankment.

PHOTO C-18 Eroded gully at toe
of dam from well overflow.

C- 9
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i-  a up Lak Dar
A. Size Classification - j
Height of dam 15.0 ft.; hence SMALL

Storage capacity at top of dam (elev.305.75) - B0o AC-FT.; hence SMALL

Adopted size classification 5MALL. 0 •

B. Hazard Potential

Thp tearn 5 1olctar-d in!a uoode.d araoc and h;ll'4 Qrec and .nljure.

ma4 result in *p- possible- loss o+ a .4Pw lwe.s and ckqrnage --p I 4-o3

dwelingS. 1loodin 9 and damoge- maW occur af W40L:a5up Lcke. 1'oaot

Os well a-, r(p% oAruP on-0 4p: , . -ii'Hes Jocactec( Wi4h1;r "Ae riekh+ of

iuQaj 0- 44+*Se road(ix -, -f'thP -6',ure will cause -Poodlnq Condi-I-nms

downs+rearn and hLik upr~ri-k- s -10i crrVinQ ole rls5 wll cause

"4'ueJIo-r Adciacje b, 5cvurk 9  gre sion and. unde-vvi;nc.

C. Adopted Classifications

HAZARD SIZE TEST FLOOD RNGE
I 71 FICANT 5M ARLL +oo - ual- PMF " . -

Adopted Test Flood - HnI f PM' - Z400 CSM

a i 5o CFS

D. Overtopping Potential

Drainage Area 580Acre5 : 0. O(0 sq. miles

Spillway crest elevation - 301.0 NGVD

Top of Dam Elevation - 303 .75 NGVD
Maximum spillway discharge
Capacity without overtopping of dam - __ _ CPS
"test flood" inflow discharge - 25- 0 CFS 0
"test flood" outflow discharge - C 2 CS
% of "test flood" overflow carried
by spillway without overtopping -

"test flood" outflow discharge portion
which overflows over the dam a (9 CF •
% of test flood which overflows over the dam ( (
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NAM OF DAM: ..jas.up Lake- Dom

ESTIMATING EFFECT OF SURCHARGE STORAGE ON "TEST FLOOD"

A. This routing of floods through the reservoir was carried out according to the 0
guidelines established by the Corps of Engineers in Phase 1 Inspection for Dam
Safety Investigations issued in March, 1978.

B. Formulas used are as follows:

L i. For no overtopping: 6 = C0 19 K
For overtopping: Q C, Chzi.5 -- C B lz
For open channel flow: N/A
For orifice flow: W/A

where C,= roparVen go; cdi charqe -4r :sp.Dw~; 5,= tenq4+k &S spiIlwav
C2 : coe;;, c en4 o; d'saC.vrqe -6 r Aorn ; 8 le,44- o4 c6-v

= eua ovar spi ca -es+ (t-+); hz = head ooer dam ln ('TF) 0 S

F .rc;s+n- bd-uween -spu.lwa9 erevs+ ar4t fop -f don-m(4ee±)S.A.

ii. Surcharge storage in inches - S - 12 (h, + h2 )_ --
where S.A. - surface area

D.A. - drainage area f-(s,. .)

iii. Qoutflow - Qinflow (1 - -S); where Re- effecfi'. roainf l--9.5'

Re -

iv. Length of dam - 4.8toF+. ; Top of Dam elev. - 303.75 ; c for dam - 5.0
Length of spillway - _0 -Fee ; Spillway crest el. = 501.0; c for spillway -3.25

Q- 3. Z5 x 20 (z.-75+h . x 4" -h2 heo0 at.-r 4vqp of 4av, •

5-6~crale 1r % c~ 1Zh 11 .A = 1. J54I h where h i -- h eact ou-r40
W.-A o4 -pilluwoy eret.

v. Qinflow 2 (150 C. S.

Q in CFS Elevation Total Head Storage in Remarks
over crest inches - S
hI + h2 " h

1730 302.0 I.o 1.854 0o

1(p77 30.0 2.0 3.708

1140 304.0 5.0 5.5 (
(03 305.0 4.0 7.,414o

(t7 3o6.o 5.C 1-2.70 .o

9Z5 304.55 3.5 o.0lo

D-4

0 _ 6 0 S 0 0 0 S S S S 0 0 0



* •

"Rule of Th=Lb Guidance for Estimating
Downstream Dam Failure Discharge"

BASIC DATA

Name of dam W~ca up Lake. Dan Name of town Nor+rh 'S-ningl'n )Ct.

Drainage area - 0.90(a sq. mi., Top of dam 3037 NGr

Spillway type -oV_4ouWConCre+e.bro cresf Crest of spillway 501.0 NGV1

Surface area at crest elevation - 0.14 2z..i.- qO Acre5

Reservoir bottom near dam 2 9q0.0 NGVD

Assumed side slopes of embankments 21

Depth of reservoir at dam site " o - 15.0 ft.

Mid-height elevation of dam - -.5"0 NGV:

Length of dam at crest - 48&__.

Length of dam at mid-height - 450 0

100o of dam length at mid-height - Wb - 4t.
LUI, 0 can..k(nne. 5im eo 4 q n = = 45.+. :,pe o; brear...:reciaz2ular

Elevation (NGVD) Estimated Storage in AC-FT *

501.0 553 epllwa Crest Sleva+ioo

50E.0 (P45
5ob-.o 75-6
303.75" 600 Top of Dam Eleva+ion

304.35 870 Test Flood Eleva+ion

D -

_* 0

D-5

9_P q 9 _ . _9 ~.. U 9 •@ U U U U 0 0
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i. DAM FAILURE ANALYSIS

A. Failure Analysis C.F.S.
Discharge "- 5 W F o

I.(o,68 we , 0

4392_ c.
B. Maximum Spillway

Discharge with W.S.E.

At top of Dam ' 3o3.7 300 C.F.S.

C. Total Dam Failure Discharge 44,q2. C.F.S.

D. Reservoir - Storage Data:

Volume of storage at spillway crest 5 65 AC-ft. @ Elev. 301.00

Surcharge storage at top of dam = 243 AC-ft. @ Elev. 303.757

Storage Total = 800 AC-ft. @ Elev. 5o3.75

E. Flood Discharge Channel

i. Maximum depth of flow just D/S of Dam -go (o.70 feet 0 S -

Notes:
1. Failure of dam is assumed to be instantaneous. When pool reaches top of dam,

and is i full-depth partial width rectangular shape failure with a width of
failure - W - 4-5 feet and depth of failure yo = 

_ 15.0 feet.

2. Steady, uniform flow phenomenon is assumed for determination of failure profile
and is based on Manning's formulae.

3. Failure profile for impacted area determination is determined at three typical
cross sections in the downstream channel. Reduction in discharge due to
available storage has been taken into account.

0D-7
* .. _ _ . S _.. - S S ... • ... • .. _ S .. . S S S S 0S S



ti. Reach 1 0 0

Length -7000 feet; Station 0 to Station 70+00; n -0.05

Bed slope - Sot Sf -0.016; Bed width - b - 40

Bed width is scaled from U.S.G.S. map; scale I" - 2,000 feet 0

As bed width is large and " - 2,000 feet and 10-foot contour interval scale
maps are being used for various channel parameters, it is appropriate to
assume that d - R - Hyd Radius - depth, hense Manning's formulae is trans-
formed: - -----

Q -A1i.4R 2 /3  /2--bd d 2 /3 /
n n

Qi= b 1 .4 /_d 5 / 3  =Cd 5 /3- 14& el S--- 14(cSl
U -4

State Discharge Relationship for Reach I

Storage
Depth - d Stage of Discharge in Velocity Volume in
in Feet Elevation CFS - Q in ft./sec. AC-ft. - V .

0 E40 0 0 0
2 ?.4Z 463 5.78 13.0
4 e44 1470 9.18
6 24(8 a .O3 32.0
8 a46 4&45 14. o 5Z .o

*10 a50(06 N/A JUAA*
12 2 P )1(6N/A N/A

F. Water surface profiles resulting from maximum spillway discharge and also from
dam failure discharge are shown on Plate D-dL for comparison purposes. This
figure also shows the rise in water depth due to failure of dam.

Also, Discharge -- Depth and Storage-depth curves are shown on Plate D_:Z= for
downstream channel. 0 •

Notes: 1. Storage volume in AC-ft -( ength of Reach) (Bed Width) (Depth)
43,560

2. Failure discharge being large will mostly be overbank flow on existing -• 0
channel.

0-8
0 *• 0 0 0 0 0 0 0 0 0 0



G . " o r Q , 4 (a 9 Z C : S ; d e p t h - .O -: . V _ = 5 , A C - : •

"" 2 " A-f:.2V +1

Avg V 2 49 AC-f:.

Q2 " Q (I v - 44q CS; 2 7. f.
btorase

De~h a c~ a. oflood as adopted - 8.C f:.

Additional d= failure analysis beyond Reach 3 is not undertaken because the

depth of flow of 7q feet at the end of Reah 1 will not cause any hazardous

conditions further downstream except downstream flooding conditions. oreover,

failure discharge and depth will continually go on decreasing beyond Reach 1.

However almost impacted area due to failure of dam Is shwn on Plate D-1.

No significant damages in life and/or property are anticipated beyond

?each 1 because no houses, roads or establishments are located below the

anticipated depths beyond Reach 1 of 700b feet.

* 0

0_ . . _ _

O-I
w --qP - P - _qP • ... • .e . • _ • • • 0
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SUMMARIZED AND ADOPTED VALUES

FOR

DAM FAILURE ANALYSIS

i. Name of Dam, _ a:55 p LAIce DwA1

ii. Dam Failure Discharge - 43c)? cfs.

iii. Maximum Spillway Discharge - 300 cfs. - 0

iv. Total Dam Failure Discharge - 4Co9 ?. cfs.

v. Normal (Manning Depth) for 4(P9'C-F5._- 8.0 feet

vi. Normal (Manning Depth) for 30o C.-F-. I. feet •

vii. Increase in depth due to failure of dam - (.a feet

viii.W.S.E. prior to failure - Ground Elevation +

ix. W.S.E. after failure - Ground Elevation + 8.0 0 6

Note: The adopted depth of flow values are assumed to be accurate representations 0 0

of damages in the impacted areas. Professional judgement is used in these
final adopted values.

0-10
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_ 0
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COMPUTATIONS FOR
SPILLWAY RATING CURVE AND

OUTLET RATING CURVE COMPUTATIONS

* 0

Spillway width. - 20.0 feet; Spillway crest elevation - .0/.O NGV

Loeqth of dan - _ . feet; Top of da elevation - 3op.7S NGV

i) SP.LWAY RATING CURVE CO .VTA ONS

Elevation (ft.) NGVD Spillway Discharge (CYS) Remarks

/301. 0 0 lr.esi e/ev447'*7

3o..06

a03. 0 It'

3osI.o , S-oB

305.O 5

te.ts. Flood t44'.',

ii) OUTLET RATING CURVE COMPUTATIONS

Elevation (ft.) NGVD Discharge (CFS) Remarks

2 q0. -7 S 0 Xmvee of OL.k

2q3.0 /.70

2 q,. 0 ,30./

3. q7. 0 37. TO

249. 0 A. / o
301.0 AV . " &,r Cs,,tsl" Viv4HO-

30Z.745 I. 3a Thp or- 130.m .wi ~ a

3044. TSs. Ig/ood r&/e4Hb,,

* 0

Size of outlet , Area of outlet a.q sq. ft.

Invert of outlet - __Q_ .__" _; Center line of outlet -

O - *-
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IL

306

TEST FLOOD EL. 304.35

304
TOP OF DAM EL. 303.75-- -

302

SPILLWAY CREST EL. 301.0-- -

300

w 0

z

Z 298
0

P:0

w

296

294

0 10. 20 30 40 50 60

DISCHARGE IN C.FS.

OUTLET RATING CURVE _ 0

WYASSUP LAKE DAM

PLATE D-15
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APPENDIX E

INFORMATION AS CONTAINED IN THE .
NATIONAL INVENTORY OF DAMs
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