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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254

REPLY TO
ATTENTION OF:

NEDED
0CT 17 1980

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Obed HeightS Reservoir Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. 1 have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ- -
mental Protection, the cooperating agency for the State of Comnecticut. i . 1
In addition, a copy of the report has also been furnished the owner.
Mr. Carl Piontkowski, 0ld Saybrook, Conn. ]

Copies of this report will be made available to the public, upon S
request, by this office under the Freedom of Information Act. In the 477
case of this report the release date will be thirty days from the date Lo
of this letter. P o

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

program. S

Sincerely, D
Incl %{ CH I"—‘]
As stated Colonel, Corps of Engineers A

Division Engineer
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- BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Acoession Tor

NTIS GRA&I i _
Name of Dam: OBED HEIGHTS RESERVOIR DAM DTIC TAB 0
Inventory Number: CT 00414 Unannounced 0
State Located: CONNECTICUT Justification
County Located: MIDDLESEX
Town Located: OLD SAYBROOK By
Stream: RAGGED ROCK CREEK
Owner: CARL PIONTKOWSKI | pistribution/ = |
Date of Inspection: MARCH 20, 1980 Availability Codes |

Avail and/or

Inspection Team: PETER HEYNEN, P.E.
HECTOR MORENO, b.E. Dist | Special
MIRON PETROVSKY

THEODORE STEVENS ﬂ(l | ‘ ,

ROBERT JAHN

‘The project, built in the 1880's, is approximately 465 feet in
length including a 27 foot long masonry spillway. The dam is 22
feet in height and, with the reservoir level to the top of the dam,
impounds approximately 250 acre-feet of water. The height of the
embankment above the spillway crest varies from 3.3 feet to 4.0
feet. The embankment, which reportedly contains a concrete _
corevall, has a top width of approximately 10 feet, an upstream -
slope inclination of 2 horizontal to 1 vertical, and a downstream -y
slope inclination varying between 2 horizontal to 1 vertical and 1 1
horizontal to 1 vertical. The spillwvay is a broad-crested veir
with a crest length of 27 feet and is located at the left end of the
dam. Reportedly, the outlet works consist of a submerged intake
structure and an 8 inch diameter water supply main through the dam - o
with outlet valves located approximately 1000 feet from the dam. - 4

Based upon the visual inspection at the site and past per-
formance, the project is judged to be in poor condition. There is
seepage, which requires monitoring; areas such as the dense -
vagetation on the dam, the irregular shape of the embankment, 4
erosion of the upstream slope, and deterioration of the masonry - q
spillway, which require maintenance; and the questionable condition
of the low-level outlet works which requires further investigation.

In accordance with the Army Corps of Engineers' Guidelines,
Obed Heights Reservoir Dam is classified as a high hazard, small
size dam. The test flood range to be considered is from one-half to -
full Probable Maximum Flood (PMPF). The test flood for Obed Heights
Reservoir Dam is equivalent to the 1/2 PMF. Peak inflow to the
reservoir at the 1/2 PMF is 300 cubic feet per second (cfs); peak
outflow is 180 cfs with the dam retaining a freeboard of 1.6 feet to
the lowest point along the top of the dam. 'The spillway capacity, i
with the reservoir level to the low point of the top of the dam, is -- 1
482£f£|, wvhich is equivalent to 2708 of the routed test flood )
outflow.
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It is recommended that the owner retain the services of a
registered professional engineer to formulate recommendations
concerning removal of trees and brush from the dam, and regrading
the dam and to investigate the origin and significance of seepage
through the dam and the condition of the low-level outlet works.

Recommendations made by the engineer should be implemented by the
owner.

The above recommendations and further remedial measures pre-
sented in section 7 should be instituted within one (1) year of the
owner's receipt of this report.

eter M. Heynen, P.EH}
Project Manager - Geotechnical
Cahn Engineers, Inc.

S. Michael Horton, P.E.

Department Head
Cahn Engineers, Inc.
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This Phase I Inspection Report on Obed Heights Reservoir Dam

has been revieved by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Imspection of

Dams, and with good engineering judgment and practice, and is heredy
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

Lo

ARAMAST MAHTESIAN, MEMBER

Geotechnical Engineerina Branch
Engineering Division

am?/f.fy#

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMENDED :

Chief, Bugineering Division
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PREFACE

This report is prepared under guidance contained in the Recom-

. mended Guidelines for Safety Inspection of Dams, for Phase I

I n Investigations. Copies of these guidelines may be obtained from

: the Office of Chief of Engineers, Washington, D.C. 20314. The

purpose of a Phase I Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The

assessment of the general condition of the dam is based upon

available data and visual inspection. Detailed investigation, and

I - analyses involving topographic mapping, subsurface investigations,

testing, and detailed computational evaluations are beyond the

scope of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
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 conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

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

: Phase I inspections are not intended to provide detailed hydro-
. ] logic and hydraulic analyses. 1In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated
"Probable Maximum Flood"™ for the region (greatest reasonably
possible storm runoff), or fractions there of. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as
neccessarily posing a highly inadequate condition. The test flood - -1
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. 1

The Phase I Investigation does not include an assessment of the -
need for fences, gates, no-trespassing signs, repairs to existing i
fences and railings and other items which may be needed to minimize
trespass and provide greater security for the facility and safety 1
] to the public. An evaluation of the project for compliance with
+ - OSHA rules and regulations is also excluded.
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PHASE I INSPECTION REPORT
OBED HEIGHTS RESERVOIR DAM
SECTION I - 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
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 Bngineers, Inc. under a
letter of April 14, 1980 from William E. Hodgson, Jr., Colonel,
Corps of Engineers. Contract No. DACW 33-80-C-0052 has been
assigned by the Corps of Engineers for this work.

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

l. 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 effec-
tive dam inspection programs for non-federal dam.

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

c. Scope of Inspection Progqram - The scope of this Phase I
inspection report includes:

l. 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 struc-
tures.

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

4. An assessment of the condition of the facility and cor-
rective measures required.

It should be noted that this report does not pass judgement on
the safety or stability of the dam other than on a visual basis.

The inspection is to identify those features of the dam which need
corrective action and/or further study.

1-1
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3 1.2 DESCRIPTION OF PROJECT

4 a. Location - The dam is located on Ragged Rock Creek in a

h ‘ rural area in the Town of 0ld Saybrook, County of Middlesex, State

of Connecticut. The dam is shown on the Old Lyme USGS Quagrangle

i Map having coordinates latitude N41°18.6' and longitude W72722.4".

b. Description of Dam and Appurtenances - As shown on Sheet B-

1, the dam 18 approximately 22 feet high and has a total length of

approximately 465 feet, including a 27 foot long masonry spillway

section. Since no elevations were available for the project, an

assumed spillway crest elevation of 100.0 was used as a datum and
all other elevations are referenced to it.

Th'w'
. - PR

The top of the embankment is irregular, ranges in elevation
from 103.3 to 104.0, and is approximately 10 feet wide. The
downstream slope is also irregular, varying in inclination from 1l:1
to 2:1. The upstream slope is at an inclination of 2:1 and is
protected by riprap to the top of the embankment.

n ‘ ’

o The masonry spillway section is located at the left end of
l,.' . the dam and is classified as a broad-crested weir of trapezoidal

) cross-section. The approach channel is shallow and has a stone
paved bottom. The spillway crest is 27 feet in length and has a
slot and brackets to accomodate flashboards. The crest is at the
upstream end of a gently sloping, concrete capped, masonry apron,
which has a 3 foot high (max.) vertical downstream face. The
downstream channel is steeply sloping and has a bedrock bottom.
The spillway training walls are of masonry construction with an
inner and outer wall on each side of the spillway apron.

Reportedly, the outlet facilities consist of a submerged
inlet on the upstream side of the dam leading to an 8 inch diameter
conduit through the dam with valves and outlets some distance
downstream near the Connecticut Turnpike.

c. Size Classification - (SMALL) - The dam impounds approxi-
mately 250 acre-feet of water with the lake level to the top of the
dam which, at elevation 103.3, is approximately 22 feet above the
streambed of Ragged Rock Creek. According to the Army Corps of
Engineers' Recommended Guidelines, a dam with maximum storage
between 50 and 1000 acre-feet is classified as small in size.

d. Hazard Classification - (HIGH) - If the dam were breacued,
there is potential for loss of more than a few lives and extensive
damage to residential and commercial properties on both sides of
the Connecticut Turnpike (See Sheet D-1 and Page D-6).

e. Ownership- Mr. Carl Piontkowski
38 Ridge Drive
01d saybrook, Ct. 06475
(203) 388-2115 (Home)
(203) 388-3408 (Office)

1-2




The dam was originally built and owned by the Obed Water
Company and at some unknown date sold to the New Haven Water
Company. The Piontkowski family purchased the dam in the 1930's.

f. Operator - None

g. Purpose of Dam - Although used as a railroad and/or muni-
cipal water supply for many years, the reservoir is now used for
recreational purposes.

h. Desig%iand Construction History - Very little is known of
the design and construction history of the dam. Reportedly, the
dam was built in the 1880's and there is no record of any later
changes to the structure.

i. Normal Operational Procedures - There are no operational
procedures followed at the dam.

1.3 PERTINENT DATA

a. Drainage Area - The drainage area is 0.2 square miles of
mostly undeveloped, rolling to mountainous terrain (See Sheet D-1).

b. Discharge at Damsite - Discharge is over the spillway and,
if operable, through the 8 inch diameter water supply main.

l. Outlet Works (Conduits):

8 inch supply main Capacity not known
invert not known

2. Maximum flood at damsite: Not known

3. Ungated spillway capacity @
top of dam el. 104.0: 680 cfs

4. Ungated spillway capacity @
test flood el. 101.7: 180 cfs

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

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

7. Total spillway capacity @
test flood el. 101.7: 180 cfs

8. Total project discharge @
top of dam el. 104.0: N/A

9. Total project discharge @
test flood el. 101.7: 180 cfs
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Cc.

Blevations - Elevations are based on an assumed spillway

crest elevation of 100.0.

Streambed at toe of dam:

Bottom of cutoff:
Maximum tailwater:

Normal pool:

Full flood control pool:

Spillway crest (ungated):

Design surcharge
(original design):

Top of dam:
Test flood surcharge:

Reservoir Length

Normal pool:

Flood control pool:
Spillway crest pool:
Top of dam pool:
Test flood pool:

Reservoir Storage

Normal pool:

Flood control pool:
Spillway crest pool:
Top of dam pool:
Test flood pool:

Reservoir Surface

Normal pool:

Flood control pool:
Spillway crest pool:
Top of dam pool:

Test flood pool:

82.0+
N/A

Not known
100.0+
N/A

100.0 (Assumed datum)

Not known
104.0
101.8

1,200+ ft.
N/A

1,200+ ft.
1,400+ ft.
1,300+ ft.

175+ acre-ft.
N/A

175+ acre-ft.
250+ acre-ft.

210+ acre-ft.

21+ acres
N/A

21+ acres
26+ acres

22+ acres.




Height:
Top width:
Side slopes:

Zoning:
Impervious core:
Cutoff:

Grout curtain:

Other:

Earth embankment
465+ ft,

22+ f¢t.

10 + f¢t.

2H to 1V (Upstream)
Downstream slope varies
between 1H to 1V and
2H and 1v

N/A

Concrete corewvall
N/A

N/A

N/A

Diversion and Regqulating Tunnel - N/A

Spillvay
Type:
Length of weir:
Crest elevation:
Gates:
Upstream channel:
Downstream channel:
General:
Regulating Qutlets
Supply main

1. Invert:

2, Size:

3. Description:

4. Control mechanism:

5. Other:

1-5

Broad-crested stone masonry
27 ft.

100.0 (Assumed datum)

N/A

Shallow, stone pavement
Bedrock

N/A

Not known

8" diameter

Not known

Not known

Intake submerged; located
200+' from right abutment

30+7 from waterline
on U/S slope
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SECTION 2: ENGINEERING DATA

2.1 DESIGN DATA

The available data consists of an "Inventory Data" sheet
compiled by the Connecticut State Board for the Supervision of Dams
dated June, 1963.

2.2 CONSTRUCTION DATA

No information was available.

2.3 OPERATIONS DATA

No operations records are known to exist.

2.4 EVALUATION OF DATA

a. Existing Data - Existing data was provided by the State of
Connecticut Department of Environmental Protection. The owner made
the project available for visual inspection.

b. Adequacy - There was no detailed engineering data
available; therefore, the final assessment of this project must be
based on visual inspection, performance history, hydraulic
computations of spillway capacity, and hydrologic estimates.

c. Validity - A comparison of record data and visual observa-
tions reveals no significant discrepancies in the record data.

{‘ . o v_» _k




SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The condition of the project is poor. The
insgection revealed many areas requiring maintenance, repair and
monitoring. At the time nf the inspection, the reservoir level wvas
at elevation 100.02, i.e. 0.02 feet above the spillway crest.

b. Dam

Top of Dam - The top of the embankment is irregular and
heavily wooded with large trees. There is a footpath along the
entire length of the embankment (Photos 1 & 4).

Upstream Slope - There is erosion along the entire length
of the upstream slope at the elevation of the normal reservoir
level. Riprap is displaced and missing in many areas and there are
many large trees growing on the slope.

Downstream Slope - The downstream slope is irregular,
eroded and heavily wooded with brush and large trees of 12 to 18
inches in diameter (Photo 2). There is an approximately 3 foot deep
depression and berm at the toe of the slope near the right abutment
(See Sheet B-1l). The slope is steep and varies in inclination from
1:1 to 2:1. There are a number of extensive wet, swampy areas at
the toe of the embankment. Seepage was noted under several large
uprooted trees with brown fine sand and silt being deposited by the
flows (Photo 3). A seep on the left side of the slope near the
spillway 8 to 10 feet below the top of the dam had a measured flow
rate of 2 gallons per minute (gpm). A large seepage flov was
observed at the left-central portion of the toe approximately 50
feet from the embankment. The flow rate in this area is
approximately 50 gpm; however, it could not be determined if this
flow comes from through the dam or from a natural high groundwater
condition in the area.

Spillway - The riprapped floor of the spillway approach
channel is in good condition with some overhanging trees on the
left side. Debris, such as logs and planks, was observed in the
spillwvay approach channel, on the spillway apron, and in the
spillway discharge channel. The concrete cap of the masonry
spillway apron is severely cracked and there is a 6 inch deep cavity
near its downstream edge. The downstream face of the spillva{
apron is eroded and is seeping in several areas with flows of 2 to
gpm. There is extensive cracking of the concrete coping and the
mortar joints of the masonry spillway training walls. Erosion of
the upstream portion of the right training wall was observed over
an area o 1 foot in height and 1.5 feet in length. The natural
bedrock downstream channel is obstructed by wood and other debris.
Approximately 20 feet of the left bank of the downstream channel is
protected by large boulders; however, 10 feet of this bank,
adjacent to the spillway, is unprotected and erosion has occured in
this area (Photos 4, 5 & 6).
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C. Appurtenant Structures -~ At the time of inspection, the S

inlet to the old water supply line was submerged and could not be
' inspected. Also, the water supply line and any possible outlets or ]
' u blowoffs from the line could not be located or inspected. —

d. Reservoir Area - The area surrounding the reservoir is
generally wooded and mostly undeveloped.

Bt e

S e. Downstream Channel - The downstream channel is the natural
. = streambed of Ragged Rock Creek with a steep-sided left bank and an
‘ extensive wooded, swamp to the right side.

3.2 EVALUATION

Based upon the visual inspection, the project is assessed as
being in poor condition. The following features which could
influence the future condition and/or stability of the project were
identified:

1. The top of the dam is irregular in elevation and the down-
stream slope is irregular in inclination.

2. There is erosion of the upstream slope, and the riprap is
not sufficient to prevent further deterioration of the
slope.

3. Seepage and wet areas on the downstream slope and at the
toe of che embankment could increase and lead to stability
problems.

, 4. Large trees on the crest and downstream slope of the
2 embankment could be uprooted, causing extensive damage to
) the embankment and further increasing seepage through the

! ] dam,

5. Seepage through the spillway section and deterioration of
b the spillway apron and training walls could cause
1 structural failures of these portions of the dam, thus

hindering the performance of the spillway. 1

6. The apparent absence of an operable low-level outlet for
the project does not permit a drawdown of the reservoir in
emergency situations.
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SECTION 4: OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 OPERATIONAL PROCEDURES

a. General - There are no formal regulating procedures
followed at the dam.

b. Description of Any Warning System in Effect - No formal
warning system 1is in effect.

4.2 MAINTENANCE PROCEDURES

a. General - There is no formal program of maintenance or
inspection at the dam.

b. Operating Facilities - No formal program for maintenance of
operating facilities is 1n effect.

4.3 EVALUATION

Operation and maintenance procedures are non-existent. A
formal program of operation and maintenance procedures should be
implemented, including documentation to provide complete records
for future reference. Also, a formal wvarning system should be
developed and implemented within the time frame indicated in
Section 7.1c. Remedial operation and maintenance recommendations
are presented in Section 7.3.

4-1
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SECTION 5: EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 GENERAL

The watershed is 0.2 square miles of mostly undeveloped,
rolling to mountainous, wooded terrain. The dam impoundment is
presently used for recreational purposes.

The dam is basically a high surcharge storage - low spillage
type project. The available storage reduces the outflow from a
Probable Maximum Flood (PMF) of 600 cubic feet per second (cfs) to
390 cfs and the % PMF outflow from 300 cfs to 180 cfs.

5.2 DESIGN DATA

No computations could be found for the original design of the
dam.

5.3 EXPERIENCE DATA

To the best of the owner's knowledge, the dam has not been
overtopped in the 40+ years that his family has owned it. No other
information is available.

5.4 VISUAL OBSERVATIONS

It was noted that first overflow of the embankment would occur
at its low point of elevation 103.3. The spillway capacity
includes a small amount of overflow of the lower, inner spillway
training walls.

5.5 TEST FLOOD ANALYSIS

Based upon the U.S. Army Corps of Engineers "Preliminary
Guidance for Estimating Maximum Probable Discharges" dated March,
1978, the watershed classification (rolling to mountainous) and the
watershed area of 0.2 square miles, a PMF of 600 cfs or 3000 cfs per
square mile is estimated at the damsite. In accordance with the
size (small) and hazard (high) classification, the range of test
floods to be considered is from the % PMF to the PMF. Based on the
degree of hazard associated with a breach of the dam, the test flood
for Obed Heights Reservoir Dam is equivalent to the % PMF. Assuming
the reservoir level at the spillway crest at the beginning of the
test flood, peak inflow is 300 cfs; peak outflow is 180 cfs and this
flow is contained within the spillway with 1.6 feet of freeboard to
the low point of the dam (Appendix D-2 & D-5). Based on hydraulics
computations, the spillway capacity to the top of the dam is 480
cfs, which is equivalent to 270% of the routed test flood outflow.
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5.6 DAM FAILURE ANALYSIS

The dam failure analysis is based on the April, 1978 Army Corps
of Engineers "Rule of Thumb Guidance for Downstream Dam Pailure
Hydrographs”. Peak outflow before failure of the dam would be
about 180 cfs and the peak failure outflow from the dam breaching
would total about 25,000 cfs. With the prefailure pool 1.6 feet
below the top of the dam, a breach of the dam would result in a rise
in the water level of the stream at the initial impact area, from a
negligible depth just before the breach to a depth of about 8.7 feet
shortly after the breach. Depending on the location of the breach
and the stability of the I-95 highway embankment, various clusters
of houses could be inundated to a depth of 7.3 feet by the rapid
increase in the water level, causing severe economic loss and the
loss of more than a few lives (D-9, D-10). Based on the dam failure
analysis, Obed Heights Reservoir Dam is classified as a high hazard
dam.

5-2
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SECTION 6: EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATIONS

The visual inspection did not reveal any indication of
immediate stability problems. There are areas of erosion, seepage
through the embankment, and deterioration of the spillway section,
as described in Section 3. They are not considered to be stability
concerns at the present time; however, if left unattended, they are
potential problem areas.

6.2 DESIGN AND CONSTRUCTION DATA

No information was available.

6.3 POST-CONSTRUCTION CHANGES

No post-construction changes to the project are known.

6.4 SEISMIC STABILITY

The project is in Seismic Zone 1 and, according to Army Corps of
Engineers Recommended Guidelines, need not be evaluated for seismic
stability.

PR



v viv

SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 PROJECT ASSESSMENT

a. Condition - Based upon the visual inspection of the site
and past performance, the embankment and masonry spillway are both
in poor condition with areas which require maintenance, repair and
monitoring.

Based upon "Preliminary Guidance for Estimating Maximum
Probable Discharges" dated March 1978, the watershed area and
classification, and hydraulic/hydrologic computations, the peak
inflow to the reservoir at test flood is 300 cfs; peak outflow is
180 cfs with the dam maintaining 1.6 feet of freeboard to the lowest
point of the embankment. The spillway capacity to the low point of
the embankment is 480 cfs which is equivalent to approximately 270%
of the routed test flood outflow.

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

c. Urgency - It is recommended that the measures presented in
Section 7.2 and 7.3 be implemented immediately upon the owner's
receipt of this report.

7.2 RECOMMENDATIONS

It is recommended that further studies be made by a registered
professional engineer qualified in dam design and inspection
pertaining to the following items. Recommendations made by the
engineer should be implemented by the owner.

1. Removal of all trees and brush from the dam and from within
10 feet of the toe. This should include removal of root
systems, proper backfilling and regrading of eroded areas.

2. Determination of the location and condition of the low-
level intake structure, conduit and outlet structure(s).
This study should establish whether repair or replacement
of the outlet works is required.

3. Determination of the origin and significance of seepage
through the spillway and embankment, particulary the origin
of the seepage at the left central area of the downstream
toe of the dam.

4. Based upon the findings of item 3, above, a program to
monitor or eliminate seepage through the embankment and
masonry spillway should be developed.

5. Detailed topographical survey of the project with prepa-
ration of a drawing for future reference.
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7.3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following
measures should be undertaken by the owner within the length of
time indicated in Section 7.l.c, and continued on a regular basis.

1. Round-the-clock surveillance should be provided duiing
periods of heavy precipitation or high project
discharge. A formal downstream warning system should
be developed, to be used in case of emergencies at the
dam.

2. A formal program of operation and maintenance
procedures should be instituted and fully documented to
provide accurate records for future reference.

ll ' 3. A comprehensive program of inspection by a registered
: professional engineer gqualified in dam inspection
should be instituted on an annual basis.

4. Seepage quantities through the embankment and the
masonry spillway should be monitored periodically to
detect any possible changes 1in seepage. Special
attention should be given to the seepage source at the
left-central portion of the toe. The flow rate of this
source and the turbidity of the seepage water should be
monitored monthly.

-

5. Erosion along the upstream slope of the embankment
should be filled and adequate riprap protection placed.

6. Cracked and eroded areas of the spillway apron and
training walls should be repaired. These areas include
the eroded area of the right training wall, the cracked ,
spillway apron, the cracked mortar joints of the -
training walls, the eroded downstream face of the
spillway and the 6 inch deep cavity in the spillway
apron.

7. The spillway apron and spillway channel should be
cleared of any debris and kept clear as part of the
regular maintenance of the dam.

8. The nmissing boulders along the left side of the
downstream spillway channel should be replaced to
protect this area from soil erosion.

9. Grass cover should be established on the embankment. 7
The cutting of grass, brush and trees on the crest,
slopes, within 10 feet of the toe of the embankment,
and on the masonry spillway should be performed as part
of the routine maintenance procedures for the dam.
B

7.4. ALTERNATIVES

This study has identified no practical alternatives to the
above recommendations.

7-2
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APPENDIX A

INSPECTION CHECKLIST




VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

b 5 PrROJECT Obed Heights Resecvor Damopate: Mar, 20 (980

o i e co—

TIME: _ |0:00_ao.m _
. WEATHER:.__SQA%_’ _4$° !
. - W.S. ELEV.|((),021U.S. DN.S |
[ - PARTY: INITIALS: DISCIPLINE:

|
1. Peter Heynen PH G il -{
- 2. Micon Petrousky MP - Geotechnical -

i 3. Theodare, Stevens TS Gegtechmical
| tHecho Mocew b Hyhoaules
t r ' 5. Robhert Tahn RY Hydeauli o
) L 6.0 Norman, T. Kavanaugh Survey
| PROJECT FEATURE INSPECTED BY REMARKS :
E I 1. Earth Embankmgnt PH _MP TS HM, B3 Boar Cgﬂ}'\-‘goqi
‘ 2°.MMME.5_..S.P]M&: PH, MP TS HM RY Poor ‘:gnaiiiqn_%

3. !

‘.

b s, ‘*

6. B
7.

8. |
9.

10. |

11. '

12. !

i

3 :

P S,



PERIODIC INSPECTION CHECK LIST

Page A- 2

PROJWTMM:M_ DATE___3-20-80
PROJECT PEATURE Eacth Embankment 4y PH,MP TS HM RS

AREA EVALUATED CONDITION

DAM EMBANKMENT o
Crest Elevation Irfefju\ai‘; \03.3t - \04.0z2
Current Pool Elevation (00. 02

h - Maximum Impoundment to Date Net Known

S Surface Cracks None observe&

g Pavement Condition N/A

k. ' Movement or Settlement of Crest T

[ lateral Movement

“ | Vertical Alignment TOO ‘l('reau(q.l‘ +° J“‘Q‘Se'

Horizontal Alignment

I
Condition at Abutment and at Concreté Fai e
Structures
Indications of Movement of Structural None observed
:Items on Slopes
) |
y Trespassing on Slopes Yes - extensive on top £ s’opes
Sloughing or Exosion of Slopes or I rreg u\a,.\s S\MP?‘J' berm at
Abutments "\3\\'\' abutment
Rock Slope Protection-Riprap Failuredq Se_s— NP““P missi ng é Jt\p\a.:dL
Unusual Movement or Cracking at or Nene observed other than
Near Toes uprected +rees
]
Unusual Embankment or Downstream S Ubs+an+\ A_\ seepage a."' ‘oe
Seepage
Piping or Boils None Obser ue&
Foundation Drainage Features MN/A .
Toe Drains N/A
Instrumentation System N/A
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QUTLET WORKS-SPILIWAY WEIR, APPROACH|

b)

c)

PERIODIC INSPECTION CHECK LIST

PROJECT Qb ed 5,',55-5 Reserveir Dam  HATE
PROJECT PEATURE M“Qnt” SP'"‘""! v PH MP.TS HM B3

AREA EVALUATED

AND DISCHARGE CHANNELS
Approach Channel

General Condition

Ioose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

Weir and Training Walls

General Condition of Conczete
Ma.sonr‘s

Rust or Staining

Spalling

Any Visible Reinforcing

Any Seepage or Efflorescence

prain Holes

Discharge Channel

General Condition

Loose Rock Overhanging Channel
Trees Overhanging Chénnel
Floor of Channel

Other Obstructions

Page A-3

.. 2=20-80 .

CONDITION

Good
No
Some - not a prob\em

Stone pavement

Poor
None observed

es -+ranin s ‘
éx'\'e.n!nve. ‘c aut d’f
None observed
None observed

No

Poor
No

Ues
Redock

ges - m\sce\\aneous Aebr-'n q
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APPENDIX B

ENGINEERING DATA AND CORRESPONDENCE
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NOTES

1 THS PLAN wWAS COMPILED FROM A CAHN ENGNEERS
INSPECTION OF THE DAM DATED MARCH 7, 1980
DIMENSIONS ~ SHOWN  ARE  APPROXIMATE NOT ALL TOPOGRAPHIC
AND/OR  STRUCTURAL FEATURES ARE NECESSARLY MENTFIED

2NO ELEVATIONS WERE AVALABLE FOR THE DAM, AND NO
WATER SURFACE ELEVATION FOR THE POND 1S SHOWN ON
THE USGS ESSEX OR OLD SAYBROOK QUADRANGLE  MAPS
THEREFORE, 1000 WAS ASSUMED AS THt ELEVATION OF THE
SPILLWAY  CREST

ALL OTHER ELEVATIONS SHOWN ARE REFERENCED YO
THE ASSUMED  SPLLLWAY CREST ELLWATION

CAHN ENGINEERS INC JUS ARMY ENGINEER D'V NEW ENGLAND
WAL LINGFORD,CONNE CTICUT CORPS OF ENGINEERS
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NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS
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INVENTORY DATA
eT-41y

Nome of Dam or Ponc OQid Heit iy @Lsomnveua

e
¢

Code No, _¢ ' % =7 Lory 7L 23 4
”

Location of Structure

Town CLd  SAYBROK

Name of Stream MAGeeh Rocwr CRCEER

U.C.G.S. Quad., _OLD LYMC

Owner Spe e Rrone Lrel ofmioi Cots 0z
(P
Address __C/y i HACD 7 O Conneed 1/.,_5
20 Eip hiET
oLl SAYRCOe . (onn. S,
Pond Used For Qe REATIOAN DA O-FoSM

An.0

Dimensions of Pond: Wiath 80¢ f<2v Lengzth _!leo Gée¥  Area 4@ Acrs

Total Length of Dam _460 Fery Lergih of Spillway _3v iécT

Depth oi Water delow Spillwey Level (Downstream) 1S _TCET

Heigit of Abutments Above Spillway 4 iecr

Type of Spillway Construction CONCRETE ZPRo v

Type of Like Construction _Rocikk  AMDd ¢ ARTH

Lownstream Conditions wauwds <oMVECTICUT TURNPIRE AN bousScs

Summary of File Data

Remarks “A®%Ge DAM . FAILLURE Could CAVSE DAMAGe DUuwW Al STREAM,
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APPENDIX C
DETAIL PHOTOGRAPHS

-
-~.,

Vo2




-0 133HS
WvQ MIOAY3S3Y SIHOI3H Q380

NVId  NOIWVOOT O10Hd




Photo 2 - Downstream slope of embankment (3/20/80).
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Obed Heights Res. Dam
Ragged Rock Creek
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Photo 4 - View of spillway and embankmnt from left abutment
(3/20/80).
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Photo 6 - Erosion and cracking of right spillway training wall
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APPENDIX D
HYDRAULICS/HYDROLOGIC COMPUTATIONS
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MAXIMJM PROBABLE FLOOD INFLOWS
NED RESERVOIRS .

Project Q D.A. MPF
(cf9) (sq. mi.) cfs/sq. mi. i
1. Hall Meadow Brook 26,600 17.2 1,546 L
2. East Branch 15,500 9.25 1,675 ’
3. Thomaston 158,000 97.2 1,625 i
4. Northfield Brook 9,000 5.7 1,580 !
5. Black Rock 35,000 20.4 1,715 .
6. Hancock Brook 20,700 12.0 1,725 —t
7. Hop Brook 26,400 16.4 1,610 .y
e 8. Tully 47,000 50.0 940 *
; 9. Barre Falls 61,000 55.0 1,109
10. Conant Brook 11,900 7.8 1,525
. 11. Knightville 160,000 162.0 987 -
; | 12. Littleville 98,000 52.3 1,870 -
13. Colebrook River 165,000 118.0 1,400
l4. Mad River 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895
C 16. Union Village 110,000 126.0 873 ———
A 17. North Hartland 199,000 220.0 904 .
18. North Springfield 157,000 158.0 994 .
19. Ball Mountain 190,000 172.0 1,105
20. Townshend 228,000 106.0(278 total) 820
21. Surry Mountain 63,000 100.0 630 .
_ ] 22. Otter Brook 45,000 47.0 957 -
R 23. Birch Hill 88,500 175.0 505 .
g 24. East Brimfield 73,900 67.5 1,095
- 25. Westville 38,400 99,.5(32 net) 1,200
E_ ' 26. West Thompson 85,000 173.5(74 net) 1,150 ,
i — 27. Hodges Village 35,600 31.1 1,145 R
B 28. Buffumville 36,500 26.5 1,377
29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928
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. MacDowell 36,300 44,0 825




MAXIMUM PROBABLE FLOWS

BASED ON TWICE THE

STANDARD PROJECT FLOOD

(Flat and Coastal Areas)

River SPF
(cfs)
Pawtuxet River 19,000
Mill River (R.I.) 8,500
Peters River (R.I.) 3,200
Kettle Brook 8,000
Sudbury River. 11,700
Indian Brook (Hopk.) 1,000
Charles River. 6,000
Blackstone River. 43,000
Quinebaug River 55,000
iii

D.A.

(sq. mi.)

200
34
13
30
86

5.9

184

416

331

- o
(cfs/sq. mi.)

190

500 -

490 :

530 ' 3

270 —

340 -
65

200 -—

330 '




L:  ESTIMATING EFFECT OF SURCHARGE STORAGE
ON_MAXIMUM PROBABLE DISCHARGES

INFLOW

CITFLOW-

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

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

Qp2 = Qp1 X (1 — STOR‘)
19

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

iv
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SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 3: a.

STEP 4: a.

Determine Surcharge Height and
"*"STOR2'"' To Pass ''Qp2"’

. Avg "'STOR1'' and ''STOR2" and

Compute ""Qp3'’.

. If Surcharge Height for Qp3 and

""STORAvG'' agree O.K. If Not:

Determine Surcharge Height and
OOSTORs'O To Pass .!stil

. Avg. "Old STORAvG'' and ""STOR3"’

and Compute '"Qpa’’

. Surcharge Height for Qps and

““New STOR avg'' should Agree
closely
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Il SURCHARGE STORAGE ROUTING ALTERNATE
" Qpz2 = Qp1 X(l — %%)

Qp2 = Qpt — Qp1 (STOR)
19

FOR KNOWN Qp1 AND 19" R.O.

Qe2 STOR EL.
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"RULE OF THUMB" GUIDANCE FOR ESTIMATING

DOWNSTREAM DAM FAILURE HYDROGRAPHS

STEP 1.
STEP 2.

STEP 3:
STEP 4:

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

DETERMINE PEAK FAILURE OUTFLOW (Qp”.
) ey 3
W)= 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.

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

ESTIMATE REACH QUTFLOW (sz) USING FOLLOWING ITERATION.
A. APPLY Qp] TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING
VOLUME (V]) IN REACH IN AC-FT. (NOTE: [IF Vy EXCEEDS 1/2 OF S,
SELECT SHORTER REACH.)
B. DETERMINE TRIAL sz.

Qp, (TRIAL) = Qp, (1— %)
C. COMPUTE V, USING Q) (TRIAL).
D. AVERAGE Vy AND V, AND COMPUTE Q.

Qp, = Op, (1~ )

STEP S: ror succeenING REACHES REPEAT STEPS 3 AND 4.

APRIL 1978

viii

‘.4
R R

PO

-—




APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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