
A0143 054 LAE A ONIAL R O !I.lIN OF 1111141111f 0111111

IA NEW ENGKAU DIV A117
UNCLASSIFIE 11 111

MENNEN

0 MENNE4



15______ J fLl 2.2

3,6.

1.0 1 11 112.0

lL. ll I4O II _

MICROCOPY RESOLUTION TEST CHART

NATIONAL B)REAU OF STANDARDS- 1963-

-o.



I

Ln CONNECTICUT COASTAL BASIN
Q EAST HAVEN- BRANFORD, CONNECTICUT

c'O LAKE SALTONSTALL DAM

I
" CT 00115

I

I PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

I

>I

I -
DEPARTMENT OF THE ARMY

I g NEW ENGLAND DIVISION, CORPS OF ENGINEERS

WALTHAM, MASS. 02154

I hr~Uh~ gum _ _ __ _ _ AUGUST 1979

IN 4 07 11 0 s



0171l ASSITED
SECURITY LL ASSIFIC ATON )F THIS PAGE (Whon fiat* Enered)

REPORTREAD INSTRUCTIONS
REOTDOCUMENTATION PAGE BEFORE~ COMPLETING FORM

IREPORT NUMBER 12. GOVT ACCESSION, NO. I RECIPIENT", CATALOG NUMBER"

CT 00115 V/JA'3 15'Y
4 TIT LE ( d S.buillo) S. TYPE OF REPORT 6 PERIOD COVERED

Conn. Coastal Basin INSPECTION REPORT
East Haven-Branford, Conn.,(Lake Saltonstall Dam

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL 6 EFRIOOG EOTNME

DAMS_______________ _

71 AUTHOR(.) 8. CONTRACT OR GRANT NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

9, PERFORMING ORGANIZATION NAME AND ADDRESS _70. PROGRAM ELEMENT. PROJECT, TASK
AREA 6 WORK UNIT NUMBERS

11. CONTROLLING OFFICE NAME ANO ADDRESS 12. REPORT DATE

DEPT. OF THE ARMY, CORPS OF ENGINEERS August 1979
NEW ENGLAND DIVISION, NEDED %3. NUMiIER OF PAGES
424 TRAPELO ROAD, WALTHAM, MA. 02254 70

14. MONITORIN4G AGENCY NAME 6 AOORESS4IE different 0ow em Cm,08i~nd Office) 15. SECURITY C-LASS. (of dhAl e port)

UNCLASSIFIED
116a. DIECILASSI PIC ATIONI DOWN GRADIN G

11CWROULE

Is. DISTRIBUTION STATEMENT (of this Report)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of theoar,0I ongovedn in 1 20, It different DiMo RASPOP

IS. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

IS. KEY WORDS (Coeneewe on ro..,.. at" Itnseooraddsoort#i0 We~ak mom.)

DAMS, INSPECTION, DAM SAFETY,
Conn. Coastal Basin
East Haven-Branford, Conn.
Lake Saltonstall Dam

20 ABSTRACT (Continue on mveraO ode Di ooedr and 1411101181 bF blooM PKbmBlor)

The dam is an earthfill structure with an upstream masonry and concrete retaining
wall. The top of the dam is approx. 80 ft. in width at the spillway and 2C ft.
above the streambed of the Farm River Diversion. The top of the dam is approx.
100 ft. long along the upstream edge of the crest and approx. 200 ft. long along
the downstream edge of the crest, as shown on sheet B-1. The test flood will be
equivalent to the PMF. Peak inflow to the reservoir is 7450 cfs; peak outflow is

1900 cfs with the dam overtopped, 1.9 ft. Based on our hydraulic computations,

DD 1J AN703 1671, EOITION OF MCE IS 1 OBSOLETE



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTAMMASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED NOV 2 8 1979

Honorable Ella T. Grasso
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Lake Saltonstall. Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of-the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
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 Connecticut.
In addition, a copy of the report has also been furnished the owner,
New Haven Water Company, New Haven, Connecticut 06511.

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 1;' S CHE IDE'R
As stated Colonel, Corps of Engineers

Division Engineer
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BRIEF ASSESSMENT

PHASE I INSPPCTION REP(xT

NATIONAL PROGRAM OF IN2PECTION OF DAMS

Name of Dam: LAKE SALTONSTALL DhM
Inventory Number: CT-0011S
State Located: CONNECTICUT
County Located: NEW HAVEN
Town Located: EAST HAVEN-BRANFORD
Stream: DIVERSION OF FARM RIVER
Owner: NEW HAVEN WATER COMPANY
Date of Inspection: MAY 2, 1.979
Inspection Team: PETER M. HEYNEN, P.E.

CALVIN GOLDSMITH
MIRON PETROVSKY

GEORGE STEPHENS
NORMAN PALUBA

The dam is an earthfill structure with an upstream masonry
and concrete retaining wall. The top of the dam is
approximately 80 feet in width at the spillway and 20 feet
above the streambed of he Farm River Diversion. The top of
the dam is approximately 100 feet long along the upstream edge
of the crest and approximately 200 feet long along the
downstream edge of the crest, as shown on sheet B-1 in the
appendix. U.S. Route 1, a four lane highway, runs along the
top of the dam. The spillway consists of a 10 foot wide by 4.2
foot high opening in the upstream masonry wall for the
enclosed concrete ogee weir which feeds a 36" x 58" corrugated
metal arch culvert through the embankment. The arch culvert
connects to a junction box, as does the 24 inch low level
outlet pipe, which runs from a concrete intake chamber 10 feet
upstream of the upstream face of the dam. A 48 inch reinforced
concrete pipe discharges from the junction box to the
downstream streambed at the toe of the dam.

Based upon the visual inspection at the site and past
performance, the dam is judged to be in fair condition. No
evidence of structural instability was observed, however
surface sloughing and erosion of the downstream embankment
slope was noted.

Based on the size (Intermediate) and hazard classification
(High) of this dam determined in accordance with Corps of
Engineers Guidelines, the test flood will be equivalent to the
Probable Maximum Flood (PMF). Peak inflow to the reservoir is
7450 cfs; peak outflow is iq00 cfs with the dam overtopped 1.9
feet. Based on our hydraulic computations, the spillway
capacity is 920 cfs, which is equivalent to 12% of the routed
test flood outflow.

i/
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It is recommended that further studies by a qualified pro-
fessional engineer be initiatee by the ovner to perform a more
refined hydraulic/hydrologic study to determine the spillway
capacity and overtopping potential. Recommendations should be
made by the engineer and implemented by the owner to increase
the project discharge based upon the refined hydraulic/-
hydrologic study.

The above recommendations, and any required remedial
measures, are discussed in Section 7 and should be instituted
within 2 years of the owner's receipt of this report.

P .-er eynen, P.
Project Manager
Cahn Engineers, Inc.

Edga4 B. Vinal, J , P.E.
Senior Vice Presi ent
Cahn Engineers, Inc.
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This Phase I lii.spection Report on Lake Saltonstall Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby

submitted for approval.

fOSyPHW )N E(;A 'Y.Hk
Waet Con ol Branch

Egineering Division

JOSEPH A. '4CLROY, M[BL RU
Founidation & Materials Branch
Engineering Division

CARNEY -jZ TERZIAN, CHAIRMAN
Chief, Structural Section

Design Branch
Engineering Division

APPROVAL RECOMMENDED:

105E B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared unde: guiLdz.nce contained in the
Recommended Guidelines for Safety TiPspection of Dams, for
Phase I Investigations. Copies of -hese guidelines may be
obtained from the Office of Chief cf Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface irvest igat ions, 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
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 reasonably 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 neccessarily posing a highly
inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the
downstream damage potential.

iv
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PHASE I INSPECTION REPOP-

LAKE SALTO,, -ALL CFM

qECTION I - PROJECT INFiC MAPION

1.1 GENERAL

a. Authority - Public Law 92-367, Auqust 8, 1972,

authorized the Secretary of the Army, through the Corps of
Engineers. to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility of
supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in the
State of Connecticut. Authorization and notice to proceed
were issued to Cahn Engineers, Inc. under a letter of March
30, 1979 from John P. Chandler, Colonel, Corps of Engineers.
Contract No. DACW 33-79-3-0059 has been assigned by the Corps
of Engineers for this work.

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

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

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

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

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

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

2. A field inspection of the facility detailing the

visual condition of the dam, embankments and
appurtenant structures.

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

1/
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4. An assessment of the condition of tnt. facility and
corrective measures required.

it should be noted that th ,report. joes not pass judge-
ment on the safety or stability -)- tl.e dam other than on aI visual basis. The inspection i, to identify those features of
the dam which need corrective action ar u/or further study.

f 1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on a diversion of the
Farm River in a suburban area of the Towns of Branford and Past
Haven, County of New Haven, State of Connecticut. The dam is
shown on the Branford USGS Quadrangle map as having coordi-
nates latitude N 41 0 16.9' and longitude W 72 0 51.7'.

b. Description of Dam and Appurtenances - The earthfill
dam is approximately 100 feet long at the upstream face and
approximately 200 feet long at the downstream face, with a top
width of approximately 80 feet at the spillway section. The
dam was originally built wide enough to accommodate a two lane
road along its crest. In 1928, the road was widened to 4
lanes, necessitating a widening of the crest of approximately
18 feet. Improvements to the 4 lane road in the early 1940's
resulted in a widening of the crest of the dam to its present
width which now accommodates the 4 lanes of U.S. Route 1. The
upstream face of the dam is a vertical concrete and masonry
wall in which the spillway is set. The spillway is a 10 foot
long by 4.2 foot high concrete enclosed ogee section discharg-
ing to a 36 inch x 58 inch corrugated metal arch pipe culvert
leading to a junction box in the downstream portion of the
highway embankment. The low level outlet is a 24 inch cast
iron pipe which also discharges to the junction box. A 48 inch
diameter reinforced concrete culvert discharges to the stream-
bed at the downstream toe of the dam from the junction box.
The spillway crest is at elevation 22.1, 5 feet below the top
of the dam, while the low level outlet intake is at elevation
13.3, 13.8 feet below the top of the dam. The ungated spillway
has a bar screen across the intake to serve as a trash rack.
The low level outlet is regulated by a hand operated gate on
the concrete intake chamber 10 feet upstream of the dam.

The downstream face of the dam is an earth fill
roadway embankment at an inclination of 2 horizontal to 1
vertical, and is somewhat protected against erosion by a
growth of grass and weeds.

C. Size Classification - INTERMEDIATE - The dam impounds
6700 acre-feet of water with the level at the top of the dam,
which at elevation 27.1, is 25- feet above the stream bed.
According to the Recommended Guidelines, this dam is classi-
fied as intermediate in size

2



d. Hazard Classification - HIGH - The dam is located
immediately upstream (500 ft.) of 3 low lying houses and a
trolley museum which would be in the _ h of a flood outflow
caused by a breach of the dam. Further downstream about one
mile after passing through sornc. rjrshland, there is another
urban area with at least 5 low lyinq houses along the Farm
River near Short Beach Road.

e. Ownership- New Haven Water Co.
90 Sargent Drive
New Haven, Connecticut 06511
Mr. Jack Reynolds (203) 624-6671

f. Operator - Mr. James Creaser
New Haven Water Company
(203) 469-5309

g. Purpose of Dam -Public water supply

h. Design and Construction HistorEy - According to a
plaque on the dam dated 1655, a dam on this site was used to
provide power to Connecticut's third iron works plant. The
exact date of construction of the dam in its present form is
not known, however specifications for its construction are
noted as being from 1882. Post-construction changes to the
dam consisted primarily of changes in the width of the roadway
across the dam. The two lane road was widened to a four lane
road in 1928 which necessitated extending the low level outlet
and spillway outlet pipes some 18 feet to clear the widened
roadway embankment. The embankment was widened an undeter-
mined amount again in the early 1940's to accommodate improve-
ments of the 4 lane highway.

In 1949, the low level outlet valve at the upstream
face of the dam was inoperable, and was replaced with the
present gated concrete intake chamber approximately 10 feet
upstream of the dam.

In 1960, the present concrete spillway was construc-
ted, and the 36 inch by 58 inch corrugated metal arch pipe was
constructed under the highway to replace the two smaller pipes
which previously carried the spili1way flow but collapsed in
May 1, 1959. A junction box was installed in the embankment to
route flow from the spillway culvert and the low level outlet
pipe to a 48 inch reinforced concrete discharge pipe. At this
time, the upstream masonry facing of the dam was raised with
concrete 2 feet to its present elevation.

i. Normal operational Procedures - The low level out~et
valve is normally opened about 40 turns of a possible 200-to
keep water flowing in Furna~ce Pond, that part of Lake
Saltonstall immediately upstream of the dam. The filtration
plant for the public water supply is located upstream of the
dam on the west shore of Lake Saltonstall, and draws water
from the reservoir as needed. 1

3



! I

1.3 PERTINENT DATA

a. Drainage Area - 3.92 square miles of rolling terrain.

b. Discharge at Damsite - D.scharce is through a 24 inch
low level outlet, and through a 5E" x I" metal arch culvert
downstream of the concrete spillway wEir. It -s conceivable
that discharge through the outlet co!..Iuit could be somewhat
reduced by unusually high tide conditirns during large storms.

1. Outlet Works: "4 inch low level
outlet at Invert
Elevation 8.4 - Invert
of concrete intake
Elevation 13.3

Spillway conduit 58"
by 36" corrugated
metal arch pipe
culvert at Invert
Elevation 17.4

2. Maximum known flood
at damsite: Unknown

3. Ungated spillway capacity
@ top of dam elevation 27.1: 220 cfs.

4. Ungated spillway capacity
@ test flood elevation: N/A

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

6. Gated spillway capacity

@ test flood elevation: N/A

7. Total spillway capacity
@ test flood elevation: N/A

8. Total project discharge @
test flood elevation 29.0: 1900 cfs.

c. Elevations - (Feet Above Mean Sea Level = MHW +2.83)

1. Streambed at centerline of dam: 2±

2. Maximum tailwater: N/A

3. Upstream portal invert
diversion tunnel: N/A-Tunnel discharges

to canal

4. Recreation pool: N/A
4/
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5. Full flood control pool: N/A

6. Spillway crest: 2.

7. Design surcharge
(original design): N/A

8. Top of dam: 1.

9. Test flood design surcharge: 29.0

d. Reservoir

I. Length of maximum pool: Approx. 5 miles

2. Length of recreation pool: N/A

3. Length of flood control pool: N/A

e. Storage

1. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest pool: 4700 acre - ft.

4. Top of dam: 6900 acre-ft.

5. Test flood pool: 7700+ acre-ft.

f. Reservoir Surface

1. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest: 388 acres

4. Test flood pool: 430+ acres

5. Top of dam: 430 acres

g. Dam

1Type: Earthfill with up-
stream masonry and
concrete face

2. Length: 100 ft. upstream
200- ft. downstream

3. Height: 25-+ ft.

4. Top width: 801 ft. at Spillway

51



5. Side slopes: Vertical (Upstream)
2H to 1 V (Downstream)

6. Zoning: _ /A

7. impervious Core: N/A

8. Cutoff: Not known

9. Grout curtain: N/A

10. Other: N/A

h. Diversion and Regulating Tunnel

1. Type: Diversion tunnel unlined
in rock, otherwise con-
crete and brick conduit-
discharges to a canal
leading to Lake Salton-
stall. Minimum
Diameter 5".

2. Length: 2000± ft.

3. Closure: N/A

4. Access: N/A

5. Regulating Facilities: Gated at upstream tunnel
entrance

i. Spillway

1. Type: Concrete ogee weir to
58" to 36" culvert

2. Length of weir: 10 f t.

3. Crest elevation: 92.1

4. Gates: None

5. Upstream Channel: 8' deep maximum
Vertical dam face

6. Downstream Channel: Natural streambed

7. General: 58" x 36" arch culvert
discharges to 48 inch
pipe at junction box in
embankment.

6
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j. Regulating Outlets

1. Invert: T .taY, chamber opening
i. '~.3; 24" pipe invert

eT. 8.4

2. Size: inch diameter

3. Description: Cast iron pipe

4. Control Mechanism: Hand wheel lift

5. Other: Intake in concrete
chamber 10' upstream
of dam.

7
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SECTION 2:ENGINEERING DA-A

2.1 DESIGN

a. Available Data - The na ila' data consists of
correspondence from New Haver. ?'.iter om3any and State of
Connecticut personnel, and deal' ',rari]y with the dam in
conjunction with the roadway. A publ cation concerning the
Lake Saltonstall Tunrel diversion wri zer by Edward E. Minor
was also obtained, a- ;ell as other usorted pieces of data
from the owner and the State of Connecticut.

b. Design Features - The avaIahle data indicates the
design features stated herein.

c. Design Data - "'here were no engineering values,
assumptions, test results or calcilations available for the
original construction. Information was available pertaining
to the redesign of the spillway in 1959, and is included in
Appendix B.

2.2 CONSTRUCTION

a. Available Data - No information is available on the
actual construction of the dam itself, however as-built
drawings for the outlet works are available, and as-built
drawings encompassing the dam are available for the present
configuration of U.S. Route 1 (See List of Existing Plans,
Appendix B).

b. Construction Considerations - No information was

available other than the above-mentioned as-built drawings
obtained from the owner and the Sate of Connecticut Highway
Department.

2.3 OPERATIONS

Lake level readings are taken daily. To our knowledge,
the dam has not been overtopped. No other formal operations
records are known to exist.

2.4 EVALUATION

a. Availability - Existing data was provided by the
owner, and by the State of Connecticut. The owner made the
facility available for visual inspection.

b. Adequacy - The limited amount of detailed engineering
data available was generally inadequate to perform an in-depth
assessment of the dam, therefore, this assessment of the dam
must be based primarily on visual inspection, performance
history, hydraulic computations and approximate hydrologic
judgements.

c. validity - A comparison of record data and visual
observations reveals no observable significant discrepencies
in the record data.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The general ,'c.;.tl tof the dam is fair.
Inspection revealed some areas :eq :r nq maintenance and
attention. The reservoir level was - elevation 22.2, 4.9
feet below the top of the dam at the lime of our inspection,
and the weather was sun.y, warm and 4,v.

b. Dam

Crest - The crest of the earthfill dam accomodates

U.S. Highway 1 (Photo 1). No misalignment of the c.est was
observed. Several cracks across the top were noted in the
highway pavement which were most .. kely formed due to traffic
loads.

Upstream Face - The upstream face of the dam is a 2
foot wide and 60+ toot long masonry stone wall with cement
mortar joints. The wall has a 2 foot wide and 2 foot high new
concrete cap which was installed in 1960. The facing
generally is in good condition. However, there were observed
open joints in the left side of the wall, cracking in the
mortar, and separating of distin,.t stones with 1/2 to I inch
wide cracks between them near the water level (Photo 2).
Several vertical 1/16 to 1/8 inch wide cracks were discovered
in the corners of the concrete cap.

Downstream Slope - The downstream earth slope of the
dam with an inclination of approximately 2 horizontal to 1
vertical is covered with tall grass and some brush. Two
erosion ditches up to 1 to 2 foot deep and 2 to 3 feet wide
were observed allng the left side of the downstream slope at a
distance of 30- and 60- feet from the concrete outlet,
respectively (Photo 5). Because of the absence of a barrier,
the downstream slope has numerous signs of trespassing, as
well.

Very slight seepage spots were revealed on the
downstream toe near the right side at a distance of 10 to 20
feet from the concrete culvert outlet. A substdntial wet area
on the heavy grass cover is located below the seepage spots. A
small flow leads from the wet area to the outlet channel. The
formation of this wet area could be caused due to seepage both

through the dam foundation and the surrounding downstream
area.

Spillway - The new cast-in-place reinforced concrete
spillway built in 1960 has a 10 foot by 4.2 foot opening with a
bar screen trash rack with bars spaced approximately every 2
inches (Photo 3). There was flow over the spillway during the

inspection and hence it could not be observed completely.
Spalling and cracking of the concrete were noted on the left
side of the spillway and at the right headwall adjacent to the
spillway (Photo 3). Due to the location of the deteriorated

concrete, it appears that the damage was caused by freeze-thaw
cycles.

9
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c. Appurtenant Structures - The spiliway discharge outlet
culvert is a 36 inch by 58 incn arch corrugated metal pipe
installed under the highway in 'J0. Tnh -,ruit could not be
examined

The concrete intake c c r is a concrete wet well
with an intake opening to the .4 ,rc- w-w level outlet pipe,
which is connected to the Dunction box in the downstream
portion of the highw&y embankment. here is a wooden plank
service bridge between the chamber -A d the upstream face of
the dam (Photo 2). At the downstream toe, there is a concrete
low level outlet headwall, wrich exhinits dezerioration of
concrete particularly on the outlet wingwalls. This
deterioration includes exposed aggregate, spalling, and a loss
of the design shape due to the erosion of the wingwalls (Photo
5).

d. Reservoir Area - T'e reservoir area is bordered on the
north and the northeast by a ridge. The area surrounding the
reservoir is wooded and undeveloped, except at the south end
along U.S. Route I. The reservoir has an inlet diversion
aqueduct from a tunnel from the Farm River, which enters the
lake at the extreme north end.

Upstream of the dam, a railroad embankment crosses the
lake and acts as a constriction through which water from the
upstream portion of the lake must pass to reach the dam (Photo
4). The culvert through the embankment is a semi-circular
arch with a 5' radius.

e. Downstream Channel - The downstream channel itself is
in a fairly natural condition with a gravel and boulder bottom
and trees and brush on its banks (Photo 6).

3.2 EVALUATION

Based upon the visual inspection, it was possible to

assess the dam as being generally in fair condition.

The following features which could influence the future
condition and/or stability of the dam were identified.

1. Concrete of the spillway, low level outlet service
bridge abutment, the upstream stone masonry and
concrete facing, and the downstream concrete headwall
and wingwalls, is cracked and spalled, and will deter-
iorate more rapidly in the future if not repaired.

2. Downstream slope erosion will also increase with time,
and will lead to gradual undermining of the roadway.

3. The seepage at the toe of the dam could develop into
problem seepage in the future if not corrected or
monitored.

4. The trash rack in front of the spillway opening would
be blocked very easily by floating debris, because the
bars are spaced only 2 inches on center.

10
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SECTION 4: OPERATIONAL PROCEDURES

4.1 REGULATORY PROCEDURES

Lake level readings are t. ,-1 d .ily. The 24 inch low
levvl outlet is normally opened ' ;L 41 turns of a possible
200- to maintain the flow ot qater I the stream and in the
lake upstream of the d3m. Tne filtra' Lor plant for the public
water supply draws water from the rt ervoir from upstream of
the dam as needed.

4.2 MAINTENANCE OF DAM

Little maintenance was evide-. on that portion of the dam
downstream of U.S. Route 1. Trar-ock had been placed on the
downstream slope where sloughing had occurred. The road along
the crest is maintained ty the State of Connecticut. The
upstream face of the dam has some deterioration of the masonry
and concrete, but otherwise appears to be fairly well
maintained.

The New Haven Water Company three years ago instituted a
yearly inspection program encompassing all their dams. The
inspections are performed by a consultant qualified in the
field of dam inspection.

4.3 MAINTENANCE OF OPERATING FACILITIES

The low level outlet valve was well greased and appeared
to be well-maintained. The owner removes debris from the
spillway bar screen periodically.

4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

No formal warning system exists for this dam.

4.5 EVALUATION

The operational and maintenance procedures are generally
fair. The downstream face of the dam should oe maintained
regularly.

A formal program of operation and maintenance procedures
should be implemented, including documentation to provide
complete records for future reference. Also, a formal warning
system should be developed and implemented within the frame
indicated in Section 7.1c. Remedial operation and maintenance
rpcommendations are presented in Section 7.

11/
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - Lake Salto-:-a a-i and reservoir is
generally a high storage - low spillage ,'.dter supply facility.

The Lake Sa-lonsuall wateri , J includes a tunnel
diversion from the Farm River drainage area, which can be
ontrolled oy gates at the tunnel inlet, iccording to the New
iaven Water Company. During large storms, the diversion
tunnel inflow to Lake Saltonstali could be eliminated, and
therefore it will not be considered as contributing to the
peak inflow for The purposes of o_- computations.

Approximately 0.3 miles upstream of the dam, Lake
Saltonstall is crossed by a railroad embankment with a stone
masonry culvert. This crossing divides the lake's watershed
and restricts flow from the upper, major portion of the lake
to the lower portion and the dam. The embankment will
significantly restrict the peak inflow to the dam. However,
this is a man-made structure, and its ability to withstand a
differential head is unknown, and as the embankment could be
removed at any time, our analysis will assume the embankment
to have been removed. The performance of Lake Saltonstall Dam
at Test Flood conditions was analyzed without the attenuating
effect of the railroad embankment.

b. Design Data - Information was available pertaining to
the redesign of the spillway and discharge conduit in 1959. A
letter dated September II, 1959 by John J. Mozzochi and
Associates to the State of Connecticut reviewed the sizing of
the spillway as it presently exists based upon two different
analyses of the hydrology of the project. A subsequent letter
from John J. Mozzochi and Associates dated January 11, '960
documents a meeting with the New Haven Water Company and their
consultant, Clarence Blair and Associates, during which the
New Haven Water Company agreed to raise the proposed top of
the dam one foot to elevation 27.1 to provide 1 feet rather
than only one foot of freeboard for the design storm. This
correspondence is included in Appendix B.

c. Experience Data - In May of 1959, it was discovered
that the outlet pipes under the roadway had been crushed and
blocked completely by the settling embankment fill, which
resulted in a 4 foot deep hole under the highway pavement.
This situation precipitated the new spillway design and
subsequent constru tion in 1960. The dam has reportedly not
been overtopped, at least since the construction of the new
spillway.

1?

' I



I

d. Visual Observations - The bar screen and the enclosed
spillway weir and conduit configuration could be easily
subject to blockage.

Further, more severe sloughing of the downstream slope
in the vicinity of the discharge conduit could result in

partial or complete obstruction of the outlet work'.

e. Test Flood Analysis - The test flood for this high
hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF). Based upon "Preliminary Guidance for
Estimating Maximum Probable Discharge", dated March, 1978,
peak inflow to the reservoir is 7450 cfs (Appendix "D-3");
peak outflow is 1900 cfs with the dam overtopped 1.9 feet
(Appendix "D-13"). Based upon our hydraulics computations,
the spillway capacity is 220 cfs, which is approximately 12%
of the routed Test Flood outflow at the top of dam, elevation
27.1.

f. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance for Estimating Downstream Dam Failure
Hydrographs", the peak failure outflow from the dam breaching
would be 12,000 cfs. At the 3 low lying houses in the initial
impact area, a breach of the dam would result in flooding due
to a rise in the water level of 8.7 feet, which corresponds to
an increase in the water level from a depth of approximately
2.3 feet just before the breach to a depth of 11.0 feet just

after the breach. Impact areas further downstream would be
reached by flows which could be somewhat retarded by a
railroad embankment downstream of the initial impact area.

13
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUAI ON OF STRUCTURAL ST A BWLITY

a. Visual Observation - rn" viF lal inspection did not
disclose any indications of -tru:tura' stability problems.
There was cracking and spallLnq of the concrete spillway,
sprvice bridge abutmen', masonry well ap and low level outlet
headwall and wingwal's. There were --so several substantial
cracks in the upstream stone masonry facing, and substantial
erosion :n the dcwnsaream slope of the dam, as described in
Section

b. Desiqn and Constructior, Data - The design and
construction data is not sufficza,.t to permit an in-depth
analysis of the stability of the dam.

C. Operating Records - The operation records do not
include any indications of dam instability from its
construction around 1382 and subsequent modifications in 1949,
and up to 1959. It was in 1959 that the spillway discharge
culvert collapsed partially, causing a 4 foct deep hole in the
highway pavement. The culvert was subsequently replaced with
the existing arch culvert.

d. Post Construction Changes - The widening of the
roadway along the top of the dam in 1928, and in the early
194C's resulted in the widening of the dam embankment, which
would tend to increase the stability of the dam, provided the
material used to construct the additional embankment width
adjacent to the downstream face of the dam is more pervious
than the material used to construct the original embankment.
The nature of the materials used in the original construction
and the subsequent additions was not determined, therefore the
actual effect on the stability of the dam cannot be
ascertained.

Reconstruction of the intake for the 24 inch low level
outlet and the redesign of the spillway in 194c and 1960,
respectively, would tend to provide the increases in dam
stability normally associated with improved outlet capacity.

The raising of the masonry upstream facing with
concrete in 1960 is not sufficient to appreciably lessen the
dam stability, and actually will serve to indirectly increase
the dam stability by increasing the freeboard and decreasing
the chances of overtopping of the dam during storms.

e. Seismic Stability - The dam is in Seismic Zone 1, and
according to the Recommended Guidelines, need not be evaluated
for seismic stability.

14



SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REM~ijIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition - Based upon thoc visual inspection of the
site and its past performance, the dam appears to be in fair
condition. No evidence of structural 'nistability was observed
in the dam or its appurtenances. The e-mbankment is generally
in fair condition with areas of erosion on the downstream
slope. Other areas requiring attention include the project
discharge capacity and the maintenance problems. More
detailed recommendations and remedial measures are presented
in Section 7.2 and 7.3, respectively.

Based upon "Preliminary Guidance for Estimating
Maximum Probable Discharge" dated March, 1978, peak inflow to
the reservoir is 7450 cubic feet per second; peak outflow is
1900 cubic feet per second with the dam overtopped 1.9 feet.
Based upon our hydraulics computations, the spillway capacity
is 220 cubic feet per second, which is equivalent to
approximately 12% 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
dam must be based solely on visual inspection, past
performance of the dam, and sound engineering judgement.

C. Ueny- It is recommended that the measures
presented in Section 7.2 and 7.3 be implemented within one
year of the owner's receipt of this report.

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

7.2 RECOMMENDATIONS

1. Based upon the computations in Appendix "D", the dam
spillway capacity will be exceeded by the Test Flood- More
sophisticated flood routing should be undertaken by
hydrologists/hydraulics engineers to refine the spillway
design flood f igures. A study should be undertaken to
determine the spillway capacity and potential for overtopping.
Recommendations should be made by the engineer and implemented
by the owner to increase the project discharge capacity based
upon the refined spillway design flood figures.

7.3 REMEDIAL MEASURES

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



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

2. A formal program of operations and maintenance
procedures should be instituted and fully documented to
provide accurate records for future refer-ence.

3. The New Haven Water Company has instituted a yearly
program of technical inspection of all their dams, including
Lake Saltonstall Dam, by an engineer qualified in the field of
dam inspection. This program, which has been in effect for 3
years, should be continued and should include the operation of
all outlet facilities.

4. The relatively minor cracking and spalling of the
concrete of the spillway, service bridge abutment and outlet
retaining wall, as well as the cracks in the stone masonry
facing, should be repaired.

5. Sloughing of the downstream slope should be repaired
and appropriate measures taken to prevent further slope
failures. Consideration should be given to the installation
of a fence around the downstream slope and toe of the dam to
prevent trespassing which has caused erosion problems on the
downstream slope. Cutting of grass of the downstream slope
and the toe should be performed regularly as part of the
routine dam maintenance.

6. The area of seepage at the downstream toe near the
right side of the dam should be monitored periodically for
increases in seepage flow.

7. The gates at the inlet to the diversion tunnel from
the Farm River should be closed as part of the formal
operational procedures to be followed during major storms.

8. Consideration should be given to installing a log boom
upstream of the spillway inlet to minimize blockage of the
spillway outlet. Also, consideration should be given to
increasing the spacing of the trash rack bars so as to
minimize the chances of blockage.

7.4 ALTERNATIVES

This study has identified no practical alternatives to the

above recommendations.
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-i VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT , -.2),,7 D'? /VfZy .. , /7,.9

WEATHER: . 7/9 Y

W.S. ELEV. _2.-U.S. DN.S

PARTY: INITIALS: DISCIPLINE:

1. Pe/p- 71. //e,n,z P71,9 - -ffvw E !#

I 2. 6 L V/v 6 ,L4 _44'k CA' ..Thc.
.s. ,,' ow /' re o wSKV A/P C,,/ 1 g_,ea./ ,. ..T"roc
4. Ae/eGo &TEP/9 S _ _ _ _ _ # V/AE_.vc.

5. _'orM,./ ,,.41, VP //EN /04 IEEA #/yF_.

6.

PROJECT FEATURE INSPECTED BY REMARKS

1.FA.91-# A,4m 2A1*,VtkAfE/TPAk r Afp

3. C*Cvc( SpIl 4 A 4,A' tVA V/P MR

4._________7- Ouz.5 hE,4pW LL. PI9

7.

10.

4-1
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PERIODIC INSPECTITON CHECK FIST

AREA EVALUATED CONDITION

CrirtPool Levation 22. 2 -

MxanImpoundment to Date A/or xivowAl

S,.rface Cracks A'o/IE O&S-0e V5,

P~avemnent Condition 6:ood, Soo C,,ACxiNV

Mcwt--nefl1L or settlement of Crest No'j. oese'e.Y"

!'t-Jatl Movement OSSEe/E.

VerLical Alignment V)Eev.z

.i)jori .,.l Alignent 'ovar 049 5ER E ZJ

Concdition at Abutment and at Concrete

Indications of Movement of Structural NAlA/ C,9eEv1,=O
I tem.-:. on Slopes

!Tres1 ,assing on Slopes F-oO? RA 7

-. jujn~in or Frosion of Slopes or 4,Jb SR6o /2 /0) a/P
Abutments

RNr-k SlIope Protection-Riprap FailureECa~*~c ,A.//-o ACo0j1QTefr ANMD A.So,4RY WA4.,(-

unusual Movenent or cracking at or 4/0#6 O86SE&OE-D
Nlear Toes /<A' ee/9,4EJ

u~silEmbankmnent or Downstream 5-ee~z&4A.b ws.rw,

SepdeAr OF 0,-7-0

ijvi rng or Bolls 4'oN5S 0.$5R'VE.D

1'unit ion Drainage Features

Dra~ , n/A

Vtruinentation SystemJ

I___oma ___
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PERIODIC INSPECTION CHECK LIST
'Page ,-,4--

,huJt CL' Z-< 4 _ -Q1LT~ :rA F ,er,, .. /LL/Z_,

PRn.JECT FEA'URE C0C~ e IC Y- TKe (.AjfBy 14-1

ARF.A I:VAI.IA'L'EL) i CONDITION

WU. , ,K-CONTROL TOWER

-. >4.cr~tu df",Z Structurai

,uneral condition od

Cur-,.itiuIi of Joints

s>ail ing

Visible Reinforcing

Ausinq or Staining of Concrete

Any Seepage or Efflorescence , g ,E.P

Joint Alignment

Unu al Seepage or Leaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel

b) Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist 1411A

Elevator

llydrauliz System j

Service GatEs 2 4 6:4TE V4L LE ObreA rA

Fnergency Gates

rthL. z Protection Systcm i

Erneryency Power System Ar/A

Wiring and Liqhting System 9

I I/



PERIODIC INSPECTION CHECK LIST
Dage A-I

. oJECT .-/ ,47'O#V~r24/1 2.J4, rfl ; .-- ___

PROJECT FEATUREGo Nf!YThr_4_j r_' BY

AREA EVALUATED CONDITION

,. .'LET WORKS-OUTLET STRUCTURE AND
OUTLET CHANNEL

ir.neral Condition of Concrete POoeq

Rust or Staining Nome O8SRV ,D I

E-osion or Cavitation SA1l Pr AC/N6:w 41Ls w/ar -

ex,4CSAV. A,0:1Ejr4r& AA'OoS
visible Reinforcing 'O VA-S1CA; .- h t*P4e

Any Seepagoe or Efflorescence

Condition at Joints NovcN oAS-&Avs.D

Drain Holes

2Aiannel

Loose Rock or Trees Overhanging A/ v OA- 0. VE..D
Claunne 1

condition of Discharge Channel

/7-
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PERIODIC INSPECTION CHEtK LIST

P- e A- - --

A0:A EVALUATED "ONDITION

. (T ( .K.-SPILLWAY WEIR, APPROACH
X>.D SCHARGE CHANNELS

App--icch Channel

Guiieral Condition

Louse Rock Overhanging Channel N AvowN

Trees Overhanging Channel

Floor of Approach Channel

Weir and Training Walls

General Condition of Concrete 00>

Rust or Staining A IPA' O8so.v.

Spailing .oAm. .Par-Zlc/CA 7/O1 N,

Any Visible Reinforcing

NVAov ,Z
Any Seepage of Efflorescence

[Urain Holes NIA

C) Discharge Channel

General Condition

i;oos2 Rock Overhanging Channel /N/V# c'8sieVAL-D

Trees Overharging Channel eOaq.- 'a'.s

Floor of Channel Sl y LIZ AA /., ,5 A '54

other Obstructions 4 S AI

/ 4-4-
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LAKE SALmONSmALL DAM

LIST OF EXISTING PLANS

"Plan Showing Land to he Acquired From New Haven
Water Co. By The State of Connecticut,
Intersection of Routes I and 'A."
illiam J. Cox, Highway Commissioner

duly, 1941

"Lake Saltonstall Drainage Improvement,
Design (," (With hydrologic data)
(New Haven Water Co. Proposal)
Sept., 1959

"New Haven Water Co.,
Lake Saltonstall Proposed qpillway."
Clarence Blair Assc., Inc.
Dec., 105q

"New Haven Water Co.
Lake Saltonstall Spillway, As Built."
Clarence Blair Assc., Inc.
Dec., 1960

/
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SUPE 'VISI f 0: DAI -7 5
7 £Inventoried INVENTORY DATA

nie of Damn or Pond ________ ___ ____ __________

Code No. : ___ _

Nearest Street Location __ __

Town Cd k-~-

U.S.G.S. Quad. __.,__-,..,_

Name of Stream 6;g:A:: 4A<*-. -$1>y

Owner C,& e
Address /oY ci-., ..

Pond Used For 6~~ -~-~r'.
Dimensionz of Pond: Ilidth/ Lengt i Area 3r-"

Total Length of Dan, /e -i - Length of Spillway ,

Location of Spillway

Height of Pond Above Stream Bed /6 -
height of Embankment Above Spillway ___ _ _

Type of Spillway Construction C OA# : ,

Type of Dike Construction Ml.A ,.

ioimstream Conditions

SCnmary of File Data

era ldks •__ _ _ _ _ _ _ _ Cause______ Class.B-4

B-4
/ W ou id F a ilu re C au se D am ag e? __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C lass ,,__ _
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NEW HAVEN WATLR CONPANX

STATISTICS ON DA'MS*

NAM E SaI tonst;I _

KUPPLY SYSTEM Sa tnnstal _

LOCATIOn Eat Haven -n:1

DA'-LES: ORIGINAL. CGOISTRUCTION'__

ADDITIONS, ALTERATIONS 7 1.9; 1960 C)_1____

MEAN HIGH WATER
ELEVATION LENGTH

CREST** 24.3 92t FL.

TOP OF CORE WALL

SPILLWAY 19.3 10 Ft.

B. 0. AXIS 6.52

BED OF RIVER 4±

DEEPEST FOUN-DATION

FREEBOARD: CREST TO SPILIWAY 5 Ft.

CREST TO TOP OF CORE WALL

HEIGHT: CREST TO BED OF BROOK 20± FL.

CREST TO DEEPEST FOUNDATION

TYPE Earth with Stone Facing_

TOP WIDTH--MAX. BOTTOM WIDTH (Ft.)

UPSTREAM SLOPE H/V Vertical

DOWNSTREAM SLOPE H/V

TRIBUTARY WATERSHED (Square Miles) 13.8

RESERVOIR AREA (Acres) 388.4

RESERVOIR TOTAL STORAGE (MG)

RESERVOIR USABLE STORAGE (MG) 1500

*See individual sheets for more details

**Crest Length includes spillway Date 8/12/74

B-5
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P. e" ?' tP ' June U 59

Mr. Nwman 9. Argraves, - I .
State Highway Comissioner,
State Highway Depertment,
F. 0. Box 2188,
Hartford, Conn.

'r W.
D-ar GirI

We are writing about a most tergent matter ,:/*ch requires
pr.ampt Action.. ' ;,; .

The spillway overflow from our Lake Salton all dam adjacent
to Route No. I at the &ast Haven-Branford Town Line is carried under
the State Highway embankment by drainage pipes installed at the time
the highway was built. In May we discovered that these pipes bad been
@rushed from above and completely blocked by embankment fill settling
into the space formerly occupied by these pipes. The settlement created
a 4-foot deep hole under the highway pavement. We made an inspection
with highway engineers on lily 15th.

t
- t With the spilyay diseharge *sopletely blocked a most dangerous

situation has been created. We are attempting to eontrol store runoff
by operating the 24" blowoff pipe under the dam. Vowever, this Is
totally inadequate for large storm runoff. Lf a very large storm should
occur the dam and adjacent highway embankment can be topped. Failure
of the highway embankment would release about a billion and a half
gallons of-water downstream, with severe property loss end possible lose
of life. - .

-'" have had further discussions end meetings with your local
office and officials at your Wethersfield Office and they are familiar
with the situation.

In view of the dangerous situation that exists it is imperative
that every effort be made to expedite the engineering and reconstruction
of these drainage facilities.

Yours very truly,

-NE HAVEN WATUR COMPANYC'- I flU.a .l OIY. .

Joseph A. Novaro

Chief Eigineer

Certified Neil
Copy to Mr. Bowerman

B-8
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JL:.e 19, 1959

Mr. F. J. Cbllahan,

General Manager.

Dear Sir:

In view of the dangerous situation which exists at
Lake Saltonstall I would suggest thac in addition to operatinig
the blow-off pipe, the Saltonstall Tunnel be shut down to eliminate
that large watershed from Lake Saltonstall and that it be operated
only in the event Saltonstall needs major replenishing.

It might be well also to supply Kr. Stokes with a quantity
of sand bags in the event a heavy storm arrives, so that Harry could
sandbag the top of the dam to prevent overflow. I believe also
that Harry should be fully advised of this dangerous situation and
given complete instructions as to procedure to take and who t,
notify.

Yours very truly,
NEW HAVEN WATER COMPANY

Joseph A. Novaro
Chief Engineer

x.

B-9

<I -



k

STATE OF CONNECTICUT
STATE HIGHWAY DEPARTrtfENT/. Z/7

24 WOLCOTT HILL ROAD ..... WETHERSFIELD
P.O. BOX 2 18p. . HARTFOD . ,. • . CONNECTICUT

, are 2b, 1959

In reply please
refer to Unit #501

New Haven Water Company
100 Crown Street
New Haven 6, Connecticut

Attention: Joseph A. Novaro, Chief Engineer

Gentlemen:

This will acknowledge your letter of June 19, 1959 and our subsequent
meeting of June 24, 1959 concerning the condition of the blow-off out-
let from your Lake Saltenstall dam adjaceit to Route #1, and a.iso the
drainage pipe carrying the overflow from the spillway.

Considering the urgency of the situation relative to the replacement
of the blow-off pipe, the Department will upon conclusion of a satis-
factory agreement with the New Haven Water Company, incorporate the
installation of the blow-off pipe in the proposed contract for the re-
placement of the culvert pipes. We will also do everything possible
to expedite the engineering necessary.

It is my understanding that your engineering consultant will present
your construction requirements, as they effect the installation of
your blow-off pipe, to our District Engineer in order that these re-
quirements may be incorporated in the plans.

Very truly yours,

Newman E. Argraves
State Highway Commissioner

/

By , (
W. T. Schuler

Chief - Construction and Maintenance

B-10
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c Project No. 43-63
o Drainage on Route U.S. 1 at Lake Saltonstall
p East Haven & Branford
y 8-26-59

Mr. £. A. Norton T. H. Sellew

Forwarded herewi.ch are prints of tI Zreliminary plans and hydraulic
data for the above project. Please review the hydraulic characteristics of
the proposed overflow and make the necessary applications for a permit for the
modification of the existing dam and for approval of waterway to the .iater
resources Commission.

The modifications to the existing dam consist of the removal of a 12
foot section, 5 feet deep, of the existing wet masonry dam, the rebuilding
of any adjacent sections which may be loosened or weakened in the process,
and the installation of a cast-in-place reinforced concrete spillway which
will have a 10 foot by 3 foot opening with a bar screen. According to the
SCILS investigation, there was no masonry encountered in a test hole bored
6 feet from the face of the dam, so it is considered to be a masonry faced
earth dam. Accordingly, we are proposing no excavation closer than a 1:1
slope line from the water surface except where protected by sheet piling
tPhich will be left in place.

The 10 ft. by 3 ft. opening with bar screen was proposed by the New
Paven ' ater Company. lith the worst conditions, assuming no water drawn from
the reservoir by that company, a rise of approximately 2.3 feet in the water
surface can be expected.

This will not, apparently, cause flooding of any property other than
that of the water company and will leave a free board of approximately 2 feet
at the dam.

Please secure approval and permits as soon as possible. This project
is scheduled for advertising as soon as completed.

/s/ T.ii. Sellew - J.1'.
Assistant Chief Design

AJT: ara
Attach.
rC - Mr. D. S. Johnson

Yr. T. M. Sellew
Mr. H. T. Davidson
Central Files

B-I
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* ropored Culvert - oue a.. 1 tr (,.tIoJ of Lake I'altonr'all
ot~risa of - iet H: von znd :ranford - i-4~cc-, ,!(3

or arded herewithi are prelimainary desi and hydraul ic caic for t ic
replAcemwnt of tJw c Avert iuncor io~ita .r'. 1 a't tr~c outlct cJS Lake
;..toncl,all in -ast 1.a,.v!,, airvi -rs'Lord. Also includ'd ir; a nemorpnd-rn

of explanation fromi * .'.ellaw Oate(8-'-I -no "t of the
orlmiay 1'.,hycoraulic ca.& -A meoa va: colivori to

,he ropoed v.ork inciute %he replacement af tho culvert o-kc also a
-odiification of tie -~i way 01 the dam to improve the inlet conaiitions

the culvert. f!i.ice a ;. m A~s locaTA. withnin the iih-wy riht-o -
voay,, permiit bor t:--t mix Uicatirn of the darn i! IOVI1,1 Zg rc v.,P(d by the

Aj-y .-ay ioepartmxente

At is requeuted th t you re~view tkie proposed structure for coiaor:.ancc
with Vatrway r.cquire-nts which yo.,i may exiablxsai for thisJZ t;..1 T ~t

m also re-useted vi t .-ou iz~sue a perait for the mod i ichti:,n of the
a&li. contincent upon the approval of the Pighway -part~i.Alt's plan by

is 'low haven ".-ater Company.

he e:x isting cul'rert has partially collapsed and it is urgent that the
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culvert may settle, causing the road to become impassable.

L'ot.ort As r,oilton
'Ydratklics Fn, tnenr
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A 6-;t 2Ct 1959

mr. John Je mo uobei, Oonsutant gagieer
265 89bm kaenue
GMastamzxyo Connectiout

Code No. 138.1, EH3,1

Dear Wf. )oohIs

'J ane enoloing pre1±miznW plans, bdmultc data and

orm pondeanc relative to the proposed alterations to Lake SaltOnutall

Dm in the Tows of East Havon and Bzitord. Th.s dam, owned by the

ysw Haven ktr Co zpar is loated on State HIba.ay Department property.

Ver your contract as a @onm~tant to this Camu sato% will you

kt14 p efom the o ftindioated at your earliest possible convenienoe

as this project appears to be =aturet

Very truly youw,

Mrwin F.& Rupf or
SoynLz Uaztary Mngineor

13- 1 3
/

! I !
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FO,.M D-4 STATE OF CONNECTICUT R E C V E 0
WA'TEF, -,ES0U~tCES COMMIISSION S

IuOU 317, State Office Buildiug 1
Hartfor'd, Cnnccticut i I l St Wit. A omutl .Join

APPLICATION FUil CCNSTRUCTICN Prl CIT FOR W1M

Owner New Haven Water Co. Date Aug. 31, 1959

0. Address 100 Crown Ft.

ew Faven, Conn. Tel. No. YAin h-9803

Ij Location of Structure:

Town Franford & East Haven Shown on USGS Quadrangle ranford, ronn.

Name of Stream Outlet, Lake Saltonstall at 3-75 inches ea*6" of Lat. -1Y
north 0

and 1.h inches cast of Long. 72 -52'-3011

Directions for reaching site frou nearest village or route intersection:

(see sketch on reverse side)

Ptoute U.S. 1 on Franford-East Haven Town Line

- This is an application fo;.: (N e .9Q 1 (Alteratlijn) _AS
(check one or oore of abovQ)

This pond is to be used for: a',ater Suppl

Dioensions of Pond: width 1,200 ft. length _6000 ft. area h30 acres

Maximum depth of water ii.ediately above daa: 8 ft.

Total length of dam: 80 ft.

r Length of spillway: See attached plan

Height of abutuents above spillway:_ "

i ~TypQ of spillway constructiun:

Type of dike construction: __

Spillway section will be set on: (Bedrock) (Gravel) (Clay) (Till)
(check one of above)

iRemarks: Dam owned by YIew Haven ",Water Co. Located on State of Connecticut Right-of-*,?aY

U.S. 1. See memo dated 8-27-59

Signed:

Name of Enginc.er, if any r
Note: Show details of Robert A. Nort6n B-14

construction on reverse side. Hyjdraulics Engineer

Connecticut State Highwav Denartment



SAMPLE DATA APPLICANT'S DATA -
Show only features of sample which ore

applicable and dimenlions which reflect your Infte

CATION SKETCH N. LOCATION SKETCH

A?11 SITE SA

WELLSV~CNs,

SITE PLAN SITE PLAN

PROPOSED POND .T
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ILLWAY SECTION SPILLWAY SECTION

._m, NOE. .:.

IL Abutm nc j - -Sp--.w,.

~ 1 DKE ECTON IKE SECT|t6N : I ,.
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N 4 J ,5 r
JOHN J. MOZZOCHI AND ASSOCIATES , State Water R n

0CONSULTING 
ENGINEERS

II? NKURON AVKNUK
JOHN J. NO][OCHI LASNTOMuIY. CONN.

ASSOCIAT9S September 1£, 1959 PION MIoFOD 3-9401

OWEN J. WHITE
JOHN LUCHS. in.

William S. Wise - Director

Stdte Water Resources Commission

Si State Office Building
Hartford 15, Connecticut

CODE NO. L 38.1, EH 3.1

W Re: Our File 57-73-23
Towns of East Haven and Branford
Alterations to Lake Saltonstall Dam

Dear Mr. Wise:

In accordance with your authorization dated August 28, 1958, I have

reviewed the design and hydrology data on the above referenced project and find them

Sto be substantially correct.

Two methods of approach in determining the correctness of the spillway

opening were used:

(1) A design storm of 15" with 13.5" runoff having a duration of 6 hrs
was routed to the pond area of the watershed. Computations show that

at the peak of this storm the depth of water going over the spillway

would be approximately 1 ft.

(2) Mean annual run off, for the drainage area, using Bigwoods formula

was computed. Using a factor of 5 times the mean annual flood and

with storms having durations of 1 hr; 4 hr; 8 hr; ana 12 hr, depths of

water going over the spillway were computed. These showed depths

of 0.3 ft; 1.0 ft; 2.1 ft and 2.8 ft. The 12 hr storm would reduce the
freeboard to 1.5 ft. However, a storm of this magnitude is well

beyond the range of a 300 year storm.

Based on our computations, we recQ!nmend that a construction permit be

issued ior this project.

We are retaining the hydrology computations in our files.

V ryh uly youiner .

JJM , :h -1 -AC on u n Engineers B -_



CLARENCE BLAIR ASSOCIATES, INC. Stite Water R,irc, Coiftu
.RER.. OWN Civil E neers ...W .. SUPPLY

I.E. C. BEACH SEWAIE POSPIAL

RANK RAGAINI P.O. BOX 236 SPRUCK 7.737 f WASTE DISPOSAL

SURVEY$. .3 WHITNEY AVENUE NEW HAVEN CONN LANDDIVLOPMENT
"HARLL I E, AUQUR, JR. AI IVI.OM ,T

QRftooN BILIOKI
JOHN ". BREST

DONALD L,. DISBOW De(.:mber 11, 1959
NICHOLAS PIPIRAG, JR.

State ot Connecticut
Water Resources Commission
State Office Building
Hartford 15, Connecticut

Attention: Mr. Emitt A. Dell

Gentlemen.

Enclosed is a plan showing proposed changes in the spillway
of the dam at the New Haven Water Company's Lake Saltonstall in the
Towns of Branford and East Haven. The Water Company intends to make
these changes in conjunction with the Connecticut State Highway Depart-
ment's Drainage Improvement Project No. 43-63.

The Highway Department made application to your office for a
construction permit for this project on September 18, 1959 and received
a permit dated August 31, 1959.

Under the present plans, the Highway Department's project would
terminate just south of the uam and the Water Company would be responsible
for the conscruction pertaining to the dam itself as shown on the enclosed
plan.

The New Haven Water Company is therefore making application
for a construction permit for these changes.

In addition to the change in spillway shown on the plan, the Water
Company intends to add approximately one foot of concrete wall to the top
of the existing masonry dam westerly of the spillway opening, bringing the
top of the dam up to Elevation 26.09.

We will be glad to answer any questions or fill out forms if they
are required.

Very truly yours,

CLARENCE BLAIR ASSOCIATES, INC.

Roger C. Brown B-17
RCB: mmg
Encl.



SRECEIVEr.
FORM D-4 STATE OF CONNECTICUT

WATER. rESOURCES COMMISSION DEC . -I t'.j
_Roou 317, State Office Building

Hartford, Connecticut St8 Wile[ R.,.IUS CAW

APPLICATION FOAl CONSTaUCTTON PER1MIT FOR DAM

Owner New Haven Water Company Date December 22, 1959

P. 0. Address 100 Crown Street

New Haven, Connecticut Tel. No. MA. 4-9803

Location of Structure:
Branord

Towns East Haven and Branford Shown on USGS Quadrangle 1:31680

Name of Stream East Haven River at 2.0_inches south of

and 1.5 inches cast of Lone. 7 2 - 5 2 - 3 0

Directions for reaching site frou nearest village or route intersection:

(see sketch on reverse side)

0.67 miles east of East Haven center on Route U.S. 1

This is an application fo.: (New Construction) (Alteratin) (1Rpair) (Reijoval)
(check one or more of above)

This pond is to be used for: Water supply storage

Dimensions of Pond: width 1000' ± length 5 miles area 388 Acres

Maximum depth of water iixaediatcly abov dau: 10 feet

Total length of dam: 120 feet

Length of spillway: 10 feet

Height of abutments above spillway: 4 feet

Type of spillway construction: See Plan

Type of dike construction: See Plan

Spillway section will be set on: (Bedrock) (Gravel) (Clay) (Till)
(check one of above)

Remarks: This is an alteration and enlargement of existing spillway. The

lower part of the dam will not be disturbed.
Alw- 1RAL'tA4/ IsTLf< <:yQ

Signed: C,. .-
(owner) '

Note: Show details of Name of Engineer, if any Clarence Blair Associates, Inc.

construction on reverse side. Roger C. Brown B-18



JOHN J. MOZZOCHI AND ASSOCIATES
CONSULTING ENGINEERS

JOHN7 HERON AVJNtZ C

JOCommissionJanuary 11, 1960 G ,ATO ,UR,.CO.m ASSOCIATLPS PHONE MEDRDpI 3-9414O

OWENH J. WHITE[

JOHN LUCHSI. JR.

Mr. William S. Wise-Director
Wat~r Resources Commission

J StatE Office Building STATE PE1OTER JESOUR'de No. L-38. 1 EH 3. 1
Hartford 15, Connecticut LO'AU, ISSOf ur File 57-73-23

REC E [:Al erations Lake Saltonstall Dam
JAN 12 1960 To ns of East Haven & Branford

RLE.RRED.. ..........

Dear Mr. Wise: FfILED....... -

In accordance with instructions in letter of January 4, 1960 from Mertvin
m E. Hupfer, I have reviewed the application from the New Haven Water Company for

the referenced work.

km This project is a joint proposal between the State Highway Department and
the New Haven Water Company with the Highway Department installing 36 inch
A. C. C. M. pipe outfall and the Water Company building the 10' x 3' spillway. Addition

m runoff capacity is provided by a 24" gate valve which discharges independently of the
36" A. C. C. M. pipe and Is controlled by daily supervision by Water Company personnel.

With hydraulic data available, we foresee a possibility, under conditions
of 12. 3" runoff and no discharge through the system, of a rise in the lake level of
about 3 feet. This will reduce the available freeboard to about one (1) foot.

I met Mr. Joseph Navarro, Engineer for the Water Company, and Mr. Roger
Brown of Clarence Blair Associates, consultants for the Water Company at the site.
They agreed to raise the proposed top of the masonry dam by an additi-onal foot from
elev. 26.09 to elev. 27. 10 and thereby insure that a minimum freeboard of 2 feet will
be available under the most adverse conditions.

I recommend that a construction permit be issued for the work with the
condition that the top of the masonry dam be raised to a minimum elevation of 27. 10.

n J. M zzchn sociates
JJMLI'k Consultin ngineers

B-19
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JOHN J. MOZZOCHI AND ASSOCIATES GLASTONuRY,. CONN.
CIVI NE1 RON AVENUE

CIVIL ENGINEERS PHONE ME FoRO 3-401

JOHN J. M0ZOCHI PROVIOINCE 3. R. I.

JOAN Sm S OCIAT Decemo :: 5, i9uO0 200 OVER 6Rr
A SSOCIATZS -L' * •t PHONE GASP99 1.0420

OWEN J. WHITE

JOHN LUCHS. JR.
ECTOR L. GIOVANNINI I.-~RPYT:Gatn.r 0, , ] LY TO: Glastonbury

Mr. William S. Wise- Director
Water Resources Commission A1,S,,

State Office Building pF.FA .
Hartford 15, Connecticut ....O- --

Re: Code No. L-38.1 EH 3. 1
Our File 57-73-23
Alterations Lake Saltonstall Dam
Towns of East Haven & Branford

Dear Mr. Wise:

A final inspection was made of the referenced project today and found
to be satisfactory in every detail.

Several changes from the original plans were made during construction
and, by copy of this letter, I am requesting Mr. Roger Brown of Clarence Blair
Associates, Engineers for the New Haven Water Company, to submit "As Built"
plans for file purposes.

Since one of -the changes was an increase in the size of the pipe
culverts, it will be of interest to Mr. Charles Pelletier insofar as channel lines
are concerned.

I recommend that a Final Permit be issued to the New Haven Water
Company for this project.

Very truly yours,

hn J. Mo zochi sociates
JJM:hk Civil En neers
cc: Mr. Roger Brown

Clarence Blair Associates, Inc.

B-20
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FORM D-7
STATE OF CONNECTICUT

WATER RESOU:22S COMMISS.-N
Room 317, State 3ffice Iluilding

nHartford, Conncticut

CERTIFICATE OF APIi, .VAL

Datc: January 4, 1961

To- New Haven Water Company

100 Crown Street

New Haven, Connecticut

NAME OF STRUCTURE: Lake Saltonstall Dam

This is to certify that the following construction work:

Alterations to the subject dam; in accordance with "As Built" plan

consisting of one sheet marked K-521B, dated December 1960 and pre-

pared by Clarence Blair Associates, Inc; which is owned by the New

Haven Water Copany and is located on State Highr ay Department

right-of-way

on your jroperty

in the Town (s) of Branford and East Haven

for which construction pernit was issuedFebruary 1, 1960 , has been

completed to the satisfaction of this Comuission arnJ that such structure

is approved as of date of this Certificate.

WATER, RESOURCES COMISSION

BY:_________
William S. Wise, Director

Note: The owner is required by law to record this Certificate in the
land records of the town or towns in which the dam, dike or siuilar
structure is located.

cc: State Highway Department B-21
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APPENDIX C

DETAIL PHOMOGRAPHS
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PHOTO 1I General view of upstream face of dam.

PHOTO 2 -Upstream stone masonry wall. Note spalling of
concrete immediately to left of low level outlet
gate access bridge.

US AMY NGIEERDIV.NEWENGANDLake Saltonstall Dam
CORP AOF ENGINEERS E NLN NATIONAL PROGRAM OF Tr. Farm River

WALTmAM * MASS
INSPECTION OF East Haven-Branford, CT

CAHN ENGINEERS INC,.E 760K
WALLINSFOR0. CONN. NON- FED. DAMS jC*2760K

ENGINEER DATE May '79 PAGE c-i



MIN"

PHOTO 3 Close up of bar screen across spillway inlet.

PHOTO 4 -Arch conduit through railroad embankment upstream of
dam. Embankment acts as a constriction regulating

flow to dam.

US RMYENGNEE DI. NW NGLND ATINALPRORAMOFLake Saitonstali Dam

CORP OF ENINEENGANTOALPORMO Tr. Farm River
WALTmM . MASS

INSPECTION OF East Haven-Branford, CT
CAH4N ENGINEERS INC. E 760K

WALLINGFORD, CONN NON- 27D 660MS
ENGNN-IND.DAM DATEtLay 179 PAGE C-



PHOTO 5 -Downstream slope and low level outlet conduit. Note

sloughing and erosion of slope, and deterioration of

outlet wingwalls.

U)

___________________________________________________________ _________________________________________________ _______________________________________________________

lake~~~ SatntalD~US RMYENGNEE DIVNEWENG~NONATINALPRORAMOF T. Frm ive
*~Q'0 4-. LONq

*AL~A MAS
I INPECTON O Eas Havn-BrnforIC

'UARY ENGINEER NCEGADLk atntl

wALINGFORO, CO0801 NON- FED. D~AMS~ C*2760K
/ '"'~ DATEMay 79 PAGE LC-
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APPENDIX D

HYDRAULICS/HYDROLOGIC COMPUTATIONS
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PRELIMINARY GUIDANCE

FOR ESTIMATING

MAXIMUJM PROBABLE DISCHARGES

IN

PHASE I DAM SAFETY

-I INVESTIGATIONS

New England DivisionFIN Corps of Engineers

March 1978
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MAXIMUM PROBABLE FLOOD IYFLOWS
NED RESERVOIRS

Project _ D.A. MPF
(:fs) (sq. mi.) cfs/sq. mi.

I. IIall Meadow Brook 26,600 17.2 1,546
2. East Branch 15,!00 9.25 1,675
3. Thomaston 158,600 97.2 1,625

i 4. Northfield Brook 9,000 5.7 1,580
5. Black Rock 35,000 20.4 1,715

6. ancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109
10. Conant Brook 11,900 7.8 1,525

11. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,40014. Mad River 30,000 18.2 1,65015. Sucker Brook 6,500 3.43 1,895

16. Union Village II0,O00 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1.105
20. Tovushend 228,000 106.0(278 total) 820

21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 95723. Birch Hill 88,500 175.0 505
24. East Brimfleld 73,900 67.5 1,095
25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1,150
27. Hodges Village 35.600 31.1 1,145i 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

__ . Everett 68,000 64.0 1,062
MacDowell 36,3C,) 44.0 825

iiU
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HAXIMM PROBABLE FLOWS
BASED ON TWICE THE

STANDARD PROJECT FLCO(D
(Flat aud Coastal Areas)

' River SPF D.A. MPF
-- -- (Cfa) (sq.- i.) (cfs/sq__ mi .)

1. Pawtuxet River 19,000 200 190

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

3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8,000 30 530

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65

8. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330
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} I

ESTIMATING EFFECT OF SURCHARGE STORAGE

MR ON MAXIMUM PROBABLE DSCHARGES

INFLOW QP

/P 2
-Q

"TFLO-- /

m T

]a STEP 1: Determine Peak Inflow (Qpl) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass
1Qpi1

b. Determine Volume of Surcharge
f(STOR1) In Inches of Runoff.

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

ft Qpz = QpI x (1 STORi )
19

* STEP 3: a. Determine Surcharge Height and
"STOR2" To Pass "Qp2"

Sb. Average "STORi" and "STORz" and

Determine Average Surcharge and

Resulting Peak Outflow "Qp3".



I'

SURCHARGE STORAGE ROeTING SdPPLEMENT

STEP 3: a. Determine Surcharge Height and

'STOR2" To Pass 'Qp2"

b. Avg "STORi" and "STOR2" and

Compute "Qp3'.

c. If Surcharge Height for Qp3 and

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

STEP 4: a. Determine Surcharge Height and

"STOR3' To Pass "Qp3"

b. Avg. "Old STORAVG' and 'STOR 3 "

and Compute "Qp4"

c. Surcharge Height for Qp4 and

"New STOR Avg" should Agree

closely

w Vi
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SURCHARGE STORAGE ROUTING ALTERNATE

(p2 -Qp x - I 1' )

Qp2 Qpl- Qp 1STOR
(--- I, 19

FOR KNOWN Qpl AND 19" R.O.

I Qp2 STOR EL.

- EL.
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"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAMD u ALUE HYnDqGRAPHS

op,

,QP_
QP3  QpT -12 S

T, - *

Tz
Ts

STEP I: DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.
STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpl,.

op, wb- Y y0

Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40? OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

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

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

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

A. APPLY Qpj TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

VOLUME (Vl ) IN REACH IN AC-FT. (NOTE: IF V, EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Qp2.

Qp 2 (TRIAL) Op, I - )
COMPUTE V, tSING Q (TRIAL).

D. AVERAGE V1 AND 'V; AND COMPUTE Qp2'

QP 2 
= Op tl

STEP 5: FOR SUCCEEDING REACHES REPLAT STEPS 3 ,i, 4.

APRIL 1978
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APPENDIX E

INFORMATION AS CONTAINED IN
'"HE NATIONAL INVENTORY OF DAMS
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