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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254

REPLY TO " ".
ATTENTION OF:JU 1578" , "."

NEDED"E .... '

Honorable J. Joseph Garrahy
Governor of the State of Rhode Island
State House
Providence, Rhode Island 02903 _IL

Dear Governor Garrahy:

Inclosed is a copy of the James V. Turner Dam (RI-01002) Phase I
Inspection Report, which was prepared under the National Program for O
Inspection of Non-Federal Dams. The report is based upon a visual
inspection, a review of past performance, and a preliminary
hydrological analysis. A brief assessment is included at the
beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway 6
capacity for the James V. Turner Dam would likely be exceeded by
floods greater than 37 percent of the Probable Maximum Flood-(PMF).
Our screening criteria specifies that a dam of this class which does
not have sufficient spillway capacity to discharge fifty percent of
the PMF, should be adjudged as having a seriously inadequate spillway
and the dam assessed as unsafe, non-emergency, until more detailed
studies prove otherwise or corrective measures are completed.

The term "unsafe" applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if
applied because of structur 1 deficiency. It does indicate, however,
that a severe storm may cau ! overtopping and possible failure of the 0- O
dam, with significant damage and potential loss of life downstream.

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

• -.- ..' .



NEDED-E "
Honorable J. Joseph Garrahy -

I have approved the report and support the findings and recommenda-

tions described in Section 7, with qualifications as noted above. I
request that you keep me informed of the actions taken to implement

these recommendations since this follow-up is an important part of the
non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-

mental Management, the cooperating agency for the State of Rhode
Island. This report has also been furnished to the owner of the
project, East Providence Water Works, Rumford, RI.

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

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

days from the date of this letter.

I wisb to take this opportunity to thank you and the Department of

Environmental Management for the cooperation extended in carrying out
this program.

Sincerely,

.- -

C. E. EDGAR, III
Colonel, Corps of Engineers
Division Engineer
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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: JAMES V. TURNER DAM
Inventory Number: RI 01002

1State: RHODE ISLAND
County: PROVIDENCE
Town: EAST PROVIDENCE
Stream: TEN MILE RIVER
Owner: EAST PROVIDENCE WATER WORKS A
Date of Inspection: OCTOBER 8, 1980 and NOVEMBER 20, 1980

PInspection Team: PETER HEYNEN, P.E.
HECTOR MORENO, P.E.
T IMOTHY KAVANAUGH
FRANK SEGALINE
THEODORE STEVENS

The James V. Turner Dam was constructed in 1934 to impound a
public water supply reservoir, but the reservoir is no longer used
for this purpose. The entire project consists of an approximately
22 foot high earth embankment dam and several small dikes and berms
around the reservoir. The dam is approximately 820 feet long and

- includes a 200 foot long concrete spillway and a concrete outlet
structure. The spillway crest is 5 feet below the top of the dam,
and with the reservoir level to the top of the dam, approximately
3100 acre-feet of water is impounded. Two 54 inch low-level
outlets are located at the bottom of the outlet structure to the
right of the spillway. An abandoned brick gatehouse located at the
top of the outlet structure contains two manually operated lifts
which operate the low-level outlets and a third lift which operates
a sluice gate to a 66 inch raw water supply line to an abandoned

* filtration plant about 2600 feet downstream of the dam. Adjacent
to the right end of the dam is the west dike, which is a 6 foot
high, 730 f')ot. long earth embankment. Two small dikes on the east
shoreline and a berm on the west shoreline of the reservoir do not
prevent water from flowing out of the reservoir to another water-
course. They appear to have been constructed mainly to provide
access to portions of the reservoir shoreline and to a buried storm

* sewer line airound the reservoir.

Based upon the visual inspection at the site and past per-
formance, the project is judged to be in fair condition. There are
items which require maintenance and/or evaluation, such as the
inacessability of the gatehouse, brush and trees growing on the

* embankments and at the abutments, erosion of areas of the dam,
presence of animal burrows in the embankments,, and cracks and
deterioration of the concrete.



In accordance with the Army Corps of Engineer's Guidelines,
James V. Turner Reservoir Dam is classified as a high hazard,
intermediate size dam. The test flood for Turner Reservoir Dam is
the Probable Maximum Flood (PMF). Peak inflow to the reservoir at
PMF is 24,000 cubic feet per second (cfs); peak outflow is 22,600
cfs with the dam overtopped by 2.0 feet. The spillway capacity with
the reservoir level to the top of the dcm is 8300 cfs, which is
equivalent to 37% of the routed test flood o,.tflow.

It is recommended that the owner retain the services of a
registered professional engineer qualified in dam design and
inspection to perform further studies as presented in Section 7.2.
These include a more detailed analysis of the project discharge
capacity, repair of the concrete training walls, removal of trees
from the embankments, restoration of the outlet facilities and an -

evaluation of the condition of the spillway and downstream channel.
Recommendations made by the engineer and should be implemented by
the owner.

The above recommendations and further remedial measures pre-
sented in Section 7.3 should be instituted within one year of the
owner's receipt of this report.

0ON-

Peter M Heyhen, 1.E. .-
Project Manager - Geotechnical , r.%,
Cahn Engineers, Inc. ,?'iiS -: -

7S

~M.

C. Michael Horion P.E. , -bW
Chief Engineer
Cahn Engineers, Inc.

. ., .. -



. 0:

This Phase I Inspection Report on James V. Turner Reservoir 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 judgement and practice, and is hereby
submitted for approval.

CARNEY N. TERZIAN, l.q2MER
Design Branch
Engineering Division

Jos . FINEGAN,MEER S
Wate9ontrol Branch
Engineering Division

ARAMAST MAHTESIAN, CHAIRMAN
Geotechnical Engineering Branch

Engineering Division

APPROVAL RECOMIENDED:

JOE B. FRYAR
Chief, Engineering Division
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The information contained in this report is based on the
limited investigation described above and is not warranted to Al
indicate the actual condition of the dam. The integrity of the dam
can only be determined by a means of a monitoring program and/or a
detailed physical investigation. The accuracy of available data is
assumed where not in obvious conflict with facts observable during
the visual inspection.
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PREFACE

This report is prepared under guidance contained in the Recomn-
mended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon
available data and visual inspection. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investigation is A
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.A

Phase I inspections are not intended to provide detailed hydro-
logic 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 there of. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as
neccessarily posing a highly inadequate condition. The test flood
provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

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

iv



SECTION 2: ENGINEERING DATA

2.1 DESIGN DATA

Available data consists of original drawings, entitled East
Providence Reservoir, Contract 1, by Waterman Engineering Company
dated March 1934, data sheet dated June 30, 1949, dam inspection
report dated Sept. 20, 1978, a summary of run-off data prepared by
the East Providence Water Company beginning in May 1922 until June
1927 and a dam inventory report.

The drawings and correspondence indicate the design features
stated previously in this report. There were no engineering
values, assumptions, test results or calculations available for the
original dam design.

2.2 CONSTRUCTION DATA

There is no data available for the original construction of the
dam other than the run-off data stated in 2.1.

2.3 OPERATIONS DATA

The reservoir was abandoned as a public water supply in 1970
because of poor water quality. Since that time, there has been no
operational procedures followed at the dam.

2.4 EVALUATION OF DATA 0

a. Availability - Existing data was provided by the State of
Rhode Island Department of Environmental Management. The owner
made the project available for visual inspection.

b. Adequacy - There was no detailed engineering data avail- -

able; therefore, the final assessment of this project must be based
on visual inspection, performance history, hydraulic computations
of spillway capacity, and hydrologic judgements.

c. Validity - A comparison of record data and visual observa-
tions reveals that the East Dikes were not built according to plan.
The designed top elevations of East Dike No. 1 and East Dike No. 2
were 51.0 and 50.0 respectively, but field measurements indicate
that the top elevation of each is approximately 48.0.

2-1



0.

1. Invert: Low-level outlets: el. 29.5
Supply main (at inlet): el. 32.25 -

2. Size: Low-level outlets 54 inch (2 low-level .0
outlets)

Supply main 66 inch

3. Description: Low-level outlets Unknown
Supply main Unknown

4. Control mechanism: nanually operated
sluice gates

5. Other: N/A

1
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4. Top width:

Dam and dikes 15+ ft.

5. Side slopes:

Earth Dam 3H to 1V (Upstream)
4H to 1V (Downstream)

West dike 3H to 1V (Upstream)
1.5H to 1V (Downstream)

East dike #1 3H to lV (Upstream)
Variable (Downstream)

East dike 2 3H to 1V (Upstream and
downstream)

6. Zoning: N/A

7. Impervious core: Concrete corewall (Earth
dam only)

8. Cutoff: Steel sheet-piling
(Earth dam only)

9. Grout curtain: N/A

10. Other: N/A

h. Diversion and Regulating Tunnel - N/A

i. Spillway

1. Type: Ogee

2. Length of weir: 200 ft.

3. Crest elevation: 46.0

4. Gates: N/A

5. Upstream channel: N/A

6. Downstream channel: 30+ ft. concrete stilling
pool
50+ ft. stone pavenent
channel
1200+ ft. unpaved channel

7. General: N/A

j. Regulating Outlets

2 - 54 inch low-level outlets Considered abandoned at
1 - 66 inch supply main time of the inspection

1-7



4. Top of dam pool: 12,000+ ft.

5. Test flood pool: 12,300+ ft.

e. Reservoir Storage

1. Normal pool: 1300 acre-ft.

2. Flood control pool: N/A
793. Spillway crest pool: 1300 acre-ft.

4. Top of dam pool: 3100 acre-ft.

5. Test flood pool: 4100 acre-ft.

f. Reservoir Surface

1. Normal pool: 275 acres

2. Flood control pool: N/A

3. Spillway crest pool: 275 acres

4. Top of dam pool: 390 acres

5. Test flood pool: 460 acres

g. Dam and Dikes

1. Type:

Dam
Left of spillway Earth embankment
Right of spillway Concrete gravity

and earth fill

DikesI
West dike Earth embankment
East dike #1 Earth embankmentV1
East dike #2 Earth embankment

2. Length:

Dam 820+ ft.
West dike 730'; ft.
East dike #1 550_ ft.
East dike #2 350± ft.

3. Height:

Dam 22.0 ft.
West dike 6+ ft.
East dike #1 2+ ft.
East dike #2 2T ft.

1-6



4. Ungated spillway capacity
@ test flood el. 53.0: 13,700 cfs

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

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

7. Total spillway capacity
@ test flood el. 53.0: 13,700 cfs

8. Total project discharge
@ test flood el. 53.0: 22,600 cfs

c. Elevations - The spillway crest elevation, on which all the
elevations in this report are referenced, is assumed to be 46.0, as
shown on Design Drawings sheets 1 through 4 by Waterman Engineering
Co. (March 1934). This elevation was confirmed by a survey on Dec.
10, 1980 under the direction of Mr. Owen Devine, Superintendent of
the East Providence Water Company and is approximately equal to
elevation 46.0 on National Geodetic Vertical Datum (NGVD).

1. Streambed at toe of dam: 29.0+

2. Bottom of cutoff: 12.0

3. Maximum tailwater: 32.0+

4. Normal pool: 46.0

5. Full flood control pool: N/A

6. Spillway crest (ungated): 46.0

* 7. Design surcharge
(original design): Not known

8. Top of Dam: 51.0

9. Top of west dike: 51.0

10. Test flood surcharge: 53.0

d. Reservoir Length

1. Normal pool: 11,500+ ft. -

2. Flood control pool: N/A

3. Spillway crest pool: 11,500+ ft.

1-5
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f. Operator - Owen Devine
67 Talmer Avenue
Riverside, Rhode Island 02915

*Tel: (401)433-3123 70

g. Purpose of Project - Originally for public water supply,
but its use was discontinued because of poor water quality.

Lh. Design and Construction History - The following information

E is believed to be accurate, based on the available data, corres- -
*pondence and an interview with the owner of the dam. The dam was

designed by Waterman Engineering Company and constructed in 1934 to
serve as a public water supply. Maximum flow over the spillway was

reported in 1949 to be 15 inches above the spillway crest. This
flow was assumed to have occured in 1936. Because of the vandalism
to the gatehouse the handwheels to the gates were removed, the door AL
was removed and the doorway opening sealed with concrete block and
steel plate. There is no record of repairs or other alterations
other than removing the handwheels and sealing the doorway and
window to the gatehouse.

Fi. Normal Operational Proceedures - There are no formal
operational procedures followed at the dam. The sluice gates for
the two 54 inch low-level outlets and the 66 inch supply main are
closed, inaccessible, and for all practical purposes, abandoned.

- 1.3 PERTINENT DATA

a. Drainage Area -The drainage area is 48 -square miles of
flat and coastal terrain with many areas of swampland to the east
and northeast. The land is moderately to heavily developed.

b . Discharge at Damsite - Discharge is over the concrete
spillway only. The two low-level outlets cannot be considered
discharge structures because the present condition of the gatehouse J
prevents access for operation. These outlets are therefore
considered abandoned. 1

1. Outlet Works
2 -54 inch low level outlets
invert el. 29.5: Considered abandoned

L~. at time of inspection
66 inch supply main inlet invert[el. 32.25: Abandoned

2. Maximum known flood at
damsite: 15 inches (el. 44.25)

above spillway crest
Assumed date 1936.

3. Ungated spillway capacity

@ top of Dam el. 51.0 8300 cfs

b
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The spillway, having a crest elevation of 46.0, is a 200

foot long concrete ogee type spillway with a 30+ foot long, 2.0 foot
deep concrete stilling pool approximately 14.5 feet (el. 31.5)
below the spillway crest. The spillway crest, at el. 46.0, is 5 .

U feet below the top of dam (el. 51.0). At each end of the spillway
are concrete training walls which extend approximately 100 feet
downstream from the spillway.

V. The masonry outlet structure, which is also the foundation
3f the brick gatehouse, is adjacent to the right end of the spill- .
way. Within the gatehouse, which is presently sealed, there are
three gate operating stands. If operable, these stands control
f low through the two 54 inch low-level outlets and an abandoned 66
inch raw water supply main. The two low-level outlets discharge
from the base of the gatehouse foundation into the spillway
channel. The supply main is buried along the right side of the
downstream channel and transmitted flow by gravity from the reser-
voir to the filtration plant approximately 2600 feet downstream of

Fthe dam. Reportedly, the filtration plant was abandoned in 1970
and the supply main shut off at the gatehouse.

'.o the right of the dam, the west dike extends in a north
westerly direction. The west dike has a height of 6 feet and a top
width of about 15 feet. The upstream slope is riprapped and
inclined at 3 horizontal to 1 vertical and the downstream slope is
inclined at 2 horizontal to 1 vertical.

East Dike No. 1 is a 2 foot high irregularly shaped earth
emnbankment built on a grade sloping upward away from the reservoir
t:ward Ledge Road. A 16 inch storm sewer line is buried in, and
aijacent to, the dike which serves as an access road to the sewer
manholes. East Dike No. 2 is a 2 foot high earth embankment. The
top of the dike is approximately 15 feet wide and also serves as anr access road for n, arby manholes to the storm sewer line. Neither of

~fl these dikes or the West Berm are necessary for the impoundment of
water in the reservoir.

c. Size Classification -INTERMEDIATE -The project impounds
3100 acre-feet of water with the reservoir level to the top of the
dam, which at elevation 51.0, is 22 feet above the streambed of Ten
Mile River. According to recommended guidelines, a dam with a
storage capacity between 1,000 and 50,000 acre-feet is classified
as intermediate in size.

d. Hazard Classification - HIGH - If the dam were breached,
theLe is potential for the loss of more than a few lives and
extensive property damage to industrial buildings and numerous
houses downstream of the dam.

e. Ownership - East Providence Water Works
Hunts Mill Road
Rumford, Rhode Island 02916
Owen Devine (Superintendent)
Tel: (401) 434-3311

b 1-3
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1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on Ten Mile River in a densely
* populatedi area of the City of East Providence, County of

Providence, State of Rhode Island. The dam is shown on the East
ProideceMass.-R.I. USGS Quadrage Map havingcoriae

latitude N41 50.0' and longitude W71 20.5'.

V b. Description of Dam and Appurtenances - As shown on Sheets
B-1 hrough B-4, the dam is an earth embankment with a total length
of approximately 820 feet including a 25 foot long masonry outlet
structure, and a 200 foot long ogee type spillway. Adjacent to the
right end of the dam is the 730+ foot long west dike. Extending in
a northerly direction from the end of the west dike to Newman Avenue
(a distance of approximately 2600 feet) the shoreline wasFstraightened by placing fill and grading it to the existing topo-

* graphy. This fill area, which was constructed at the same time as
the dam, is referred to as the west berm. Two dikes are located on

rthe east side of the impoundment. East Dike No. 1 is a low dike
* which closes a small depression at Ledge Road. East Dike No. 2 is a

low dike located approximately midway between the dam and Newman
L Avenue. The portion of the reservoir north of Newman Avenue is0

shown on some maps as Central Pond (See Sheet D-2). Newman Avenue
is on a man-made embankment with no apparent regulation of flow,
i.e. water level is the same on both sides, and its ability to
withstand head differentials is unknown. Therefore, the two water
bodies are considered to be a single impoundment.

The earth embankment dam, which is adjacent to the left end
of the spillway and approximately 22 feet high, contains a steel
sheet pile cutoff and a concrete corewall (See Sheets B-1 through

L. B-4). The top of the dam is approximately 15 feet wide and grass
covered. The upstream slope is inclined at 3 horizontal to 1
vertical with riprap slope protection to about 2 feet from the topS

:0of the dam. The grass covered downstream slope is inclined at 4
horizontal to 1 vertical. The portion of the dam to the right ofI
the outlet structure consists of a 20 inch thick concrete wall
upstream and a grass covered earth embankment inclined at 3 hori-
zontal to 1 vertical downstream. The top width is approximately 15
feet.S

A 6 inch agricultural tile foundation drai- is located
along the footing on the downstream side of the corewall and
outlets through the left spillway training wall to the spillway
channel. This drain is located approximately at original ground

[ elevation and is accessible from manholes near the toe of theS
downsteam slope. There are 16 inch diameter storm drains along
both the east and west shorelines of the reservoir. These drains

F outlet to the spillway channel from the left and right spillway
training walls, respectively. Manholes to the drain pipes are
located at the top of the embankment section to the left of the
spillway and at the toe of the west dike, to the right of the .
spillway (See Sheet B-2).

& 1-2



W7.- -7-7 7- 7--'

PHASE I INSPECTION REPORT

JAMES V. TURNER RESERVOIR DAM

SECTION I -PROJECT INFORMATION

1.1 GENERAL

a. Authority- Public Law 92-367, August 8, 1972, authorizedS

the Secretary of the Army, through the Corps of Engineers, to

Stats. he ew nglnd Dvison f te Crpsof Engineers has been
assgne th reponibiityof supervising the inspection of dams

withn te Ne EnlandRegon. ahnEngineers, Inc. has been
retained by the New England Division to inspect and report on7
selected dams in the State of Rhode Island. Authorization and
notice to proceed were issued to Cahn Engineers, 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:

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

1...2. Encourage and prepare the States to quickly initiate effec-
tive dam inspection programs for non-federal dam.

K3. To update, verify and complete the National Inventory of
Dams.

C. Scope of Inspection Program - The scope of this Phase I
inspectio 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.

4. An assessment of the condition of the facility and cor- -

rective measures required.

thet should be noted that this report does not pass judgement on
te afety 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.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

Aa. General - The general condition of the project is fair.
The inspection revealed several areas requiring maintenance and
monitoring. At the time of the inspections the pond level was at
elevation 46.2, i.e. 4.8 feet below the top of the dam with water
flowing at a depth of 0.2 feet over the spillway crest.

b. Dam and Dikes

Dam

Top of Earth Dam -The grass cover on the dam is approxi-.-
mately 2 feet tall except for where trespassing along the top has
worn a path. Some small trees and brush are also growing along the
top (Photos 1 and 4).

Upstream Slope - The upstream slope is heavily overgrown
with small to moderate size trees and brush (Photo 1). The growth
of this vegetation has displaced riprap thus allowing wave action
and surface runoff to begin eroding the slope.

Downstream Slope - The downstream slope is vegetated with
tall grass, small trees an~d brush (Photo 4). There are many animal -

burrows approximately 8 to 12 inches in diameter in the embankment.
The soil at the toe of the dam from the left of the spillway to the
left abutment is wet. A back channel, which is the original
streambed, extends from about the left abutment and connects with
the spillway channel approximately 350 feet downstream of the
spillway. This channel is approximately 30 feet wide at its widest
point and is up to 3 feet deep (Photo 7). There is no apparent
movement of the water in the channel and its depth is regulated by a
small dam approximately 2500 feet downstream. No seepage along the
toe of the slope was observed; however, observation was obscured in
certain areas where the back channel extends to the toe of the dam.
It appeared that the foundation drain was functioning properly.
Discharge from the drain was clear and flowing at a rate of
approximately 2 to 3 gallons per minute (gpm).

Spillway - Water was flowing over the spillway at the time
of the inspection; therefore, the extent of the inspection was
limited. The spillway crest shows no signs of irregularities
(Photo 4). A concrete stilling pool extends from the toe of the
spillway for a distance of about 30 feet. With water flowing over
the spillway, the condition of the stilling pool could not be
observed. Cracks up to 1 inch wide are present in the concrete
training walls at construction joints and where the walls change
slope or direction. The left wall has some spalling and deter-

* ioration on its face and above the drain outlet and the storm sewer
outlet. The downstr(!am end of the right wall is deteriorated and
some minor spalling is present on the wall face (Photos 4,5,6).
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West Dike

Top of West Dike -The top of the dike is irr~egular and
* overgrown with many small to moderate size trees and brush.
* Excessive trespassing along the top has worn a path through the

protective grass mat (Photo 3).

Upstream Slope - The upstream slope is irregular and
* heavily overgrown with brush and small to moderate size trees

(Photos 2, 3). Wave action has displaced riprap and eroded into the
slope. Tree growth has also contributed to riprap displacement.

Downstream Slope - The downstream slope is also heavily
* overgrown with brush and small to moderate size trees. Some minor

erosion is present from surface runoff. No seepage was observed at
the time of the inspection (Photo 3).A

East Dikes - The East Dikes are not necessary for the
impoundment of water in the reservoir. They appear to have been
constructed mainly for facilitating the alignment of storm sewer

4 lines around the reservoir. Both dikes have irregular top eleva-
tions and are vegetated with trees and brush. However, the only 0
possible damage resulting from overtopping and/or failure of the-
dikes would be to the storm sewers.

c. Appurtenant Structure - The brick gatehouse is in poor
condition. All the windows are broken, graffiti covers the walls,
wood trim is broken, roof shingles are torn off, etc. (Photo 8).
The door has been removed and the opening sealed with concrete-
block and mortar. One window on the downstream side has been

* covered with a steel plate to prevent trespassing. The handwheels
have been removed and stored by the East Providence Water Depart-
ment to prevent vandals from opening the sluice gates. The low-
level outlets could not be inspected because of the condition of
the gatehouse. For all practical purposes the gatehouse has been
abandoned.

d. Reservoir Area - The area surrounding the reservoir is
generally wooded, flat coastal terrain. There are residential
developments at several locations near the edge of the reservoir.
The reservoir area includes the water body to the north of Newman
Avenue, which is shown on the USGS topographic map (Sheet D-2) as
Central Pond.

e. Downstream Channel - The downstream channel is a realigned
channel of the Ten Mile River. From the stilling pool for about 50
feet the channel is lined with stone pavement. Beyond this

* pavement the channel bottom is soil and cobbles with riprap
protection on the banks. Approximately 1200 feet downstream of the
dam, the manmade channel joins the original river channel.

3.2 EVALUATION

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

ii7
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1. Erosion has occurred due to trespassing along the top of
the dam and other embankments.

*2. Trees, brush and burrowing animals could cause piping
and/or seepage by creating flow paths, either along root -

systems or through holes, in the embankments. Trees, if
uprooted, may produce depressions which may be critical to
the stability of the dam.

3. Trees and brush growing through the riprap on the upstream
slope will displace the riprap, thus leaving the underlying
earth vulnerable to erosion.

4. The lack of riprap at the waterline on the upstream embank-
ment will allow wave action to continue eroding into theA
embankment.

5. Freeze-thaw cycles can act within the cracks in theF concrete structures, thus leading to further deterioration.

6. The condition and operability of the low level outlets is
unknown because of the inaccessible condition of the
gatehouse.

7. If there were an emergency where the low-level outlets had
to be opened, with the gatehouse in its present condition,
the time it would take to obtain the handwheels, gain
access, and open the valves, if operable, w~ay prove
critical to the safe operation of the dam.

L
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SEC'IOIN 4: OPERATIONAL AND MAINT&NP.CE PROCEDURES

4.1 OPERATIONAL PROCEDURES -e

a. General - No formal program of operation has been in effect
since the reservoir was abandoned as a public water supply in 1970.

b. Description of any Warning System in Effect - No formal

warning system is in effect.

fl 4.2 MAINTENANCE PROCEDURES

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

Fn b. operating Facilities - No formal prog m for maintenance of f
operating facilities is in effect.

r 4.3 EVALUATION

Operation and maintenance procedures are not performed. A
r formal program of operation and maintenance procedures stguld be

implemented, including documentation to provide complete records
for future reference. Also, an emergency action plan as well as a
formal downstream warning 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 -O

The James V. Turner Reservoir Dam watershed is 48.0 square
miles of flat and coastal wooded terrain typically containing large
swamps and impoundments (Falls Pond, Manchester Pond Reservoir,
Greenwood Lake and Digville Pond) which contribute to the sluggish
runoff characteristics of the watershed.

The reservoir is formed by an earthfill dam with a concrete
spillway, and three earthfill dikes. The available storage reduces
the outflow from a Probable Maximum Flood (PMF) of 24,000 cubic
feet per second (cfs) to 22,600 cfs and the h PMF outflow from
12,000 cfs to 11,000 cfs.

The top of the dam and west dike are approximately at elevation
51.0. Overtopping of the East Dikes will occur at a lower
elevation, but this will only cause small depressions behind the
dikes to be flooded. Therefore, the elevation of the top of the
East Dikes in not significant in hydrualic computations. The
reservoir is crossed by an embankment at Newman Avenue; however,
this structure was not assumed to be capable of impounding water.

5.2 DESIGN DATA

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

5.3 EXPERIENCE DATA

No documented information is available. Presently no records'
are kept and the owner's previous flow records were destroyed in a
fire. A flow of 15 inches in depth over the spillway is reported to
have occured in 1936. Mr. Owen Devine, superintendant of the East
Providence Water Works, reported that the most severe flood he
could recall occured in March or April 1968, when sandbags had to be
placed to prevent flooding of the filtration plant.

5.4TEST FLOOD ANALYSIS

Based upon the U.S. Army Corps of Engineers "Preliminary
Guidance for Estimating Maximum Probable Discharges" dated March,
1978; the watershed classification (Flat and Coastal), and the - -

watershed area of 48.0 square miles, a PMF of 24,000 cfs or 500 cfs
per square mile is estimated at the damsite. In accordance with the _

size (intermediate) and hazard (high) classification, the test
flood is the PMF. The reservoir level at the start of the test
flood is considered to be at spillway crest elevation 46.0. The
peak outflow for the test flood is estimated at 22,600 cfs and this
flow will overtop the dam by 2.0 feet. Based on hydraulic
computations, the spillway capacity to the first point of
overtopping of the dam is 8,300 cfs which is equivalent to 37% of
the routed test flood outflow (Appendix D-6).

5
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5.. DAM FAILURE ANALYSIS

Many hoases and industrial/commercial structures with first
0 floors less than 12 feet above the stream constitute the potential

initial impact area in case of failure of Turner Dam. These are
located in an approximately 12,000 foot long reach of the Ten Mile
River between Turner Reservoir and the river's confluence with the
Seekonk River. In particular, at least 10 houses with first floors
between 6+ feet and 10+ feet above the stream are located in an area
immediately downstream from Pawtucket Avenue (Route 1A-114).

The dam failure analysis is based on the April, 1978 Army Corps
of Engineers "Rule of Thumb Guidance for Estimating Downstream Dam
Failure Hydrographs". With the reservoir level at the first point
of overtopping of the dam, peak outflow before failure of the dam
would b about 8,300 cfs and the peak failure outflow from the dam
breaching would total about 48,300 cfs.

The prefailure depth of flow at the initial impact area would
be 5.5 feet, or approximately 0.5 foot below the first floor of the
lowest louse in the impact area. A breach of the dam would result
in a rapid 2.6 to 3.6 foot increase in water levels to depths of
approxinately 8.1 to 9.1 feet. This sudden outflow will cause
rapid innundation of several houses by 2 or more feet, possibly
causing loss of more than a few lives and substantial economic
loss. *iased on the dam failure analysis, James V. Turner Reservoir
Dam is classified as a high hazard dam (Appendix D-ll).

5-2



- . - -,. .- V .•

SECTION 6: EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATIONS

The visual inspection did not reveal any indications of im-

mediate stability problems. There are areas of deterioration, and

erosion, as described in Section 3, however they are not considered
stability concerns at the present time.

6.2 DESIGN AND CONSTRUCTION DATA

The drawings and data available and listed in Appendix B were
not sufficient to perform an in depth stability analysis of the
found for the original design of the dam.

6.3 POST CONSTRUCTION CHANGES

There are no known post-construction changes to the project
other than the sealing of the gatehouse doorway and window.

r 6.4 SEISMIC STABILITY

The project is in Seismic Zone 2 and according to the Recom-
mended Guidelines, need not be evaluated for seismic stability.

0
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SECTION 7: ASSESSMENT, RECQMMENDATTCNS AND REMEDIAL MEASURES

7.1 DAM ASSESSM4ENT

3a. Condition - Based upon the visual inspection of the site
and past performance, the project appears to be in fair condition.
However, there are areas which require maintenance, repair and
monitoring.

Based upon the Army Corps of Engineers' "Preliminary
Guidance for Estimating Maximum Probable Discharges" dated March,
1978, the watershed classification and hydraulic/hydrologic compu-

Pd tations, peak inflow to the reservoir at test flood is 24,000 cubic
feet per second (cfs); peak outflow is 22,600 cfs with the dam
overtopped 2.0 feet. Based upon our hydrualic computations, the
spillway capacity to the top of the dam is 8300 cfs, which is .A
equivalent to approximately 37% 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.

V c. Urgency - 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.

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. A detailed hydraulic/hydrologic analysis to determine the
adequacy of the project discharge and existing outlet

[ facilities. V

2. With the gatehouse and low-level outlets restored to
operating condition, the reservoir level should be lowered
to where no water is flowing over the spillway so that the
condition of the spillway stilling pool, paved channel, and

L unpaved channel can be evaluated.

3. Removal of all trees and tree stumps from the embankmen~ts
and abutments and from within 25 feet of the toe of the dam
and west dike. This should include removal of root systems
and proper backfilling.

4. The slopes of the dam and west dike should be regraded and
riprap slope protection replaced to prevent further erosion
by wave action and surface runoff.

7-1
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5. The possibility of seepage contributing flow to the back-
channel at the toe of the embankment should be
investigated. L0

6. Cracks in the concrete structures should be filled and
spalling repaired to prevent further deterioration of the
concrete.

7.3 REMEDIAL MEASURES
S

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

1. Round-the-clock surveillance should be provided during
periods of heavy precipitation or high project dis-
charge. 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 pro-
cedures should be instituted and fully documented to
provide accurate records for future reference. The -
maintenance procedures should include a monthly
inspection by the owner or owner's representative.

3. A comprehensive program of inspection by a registered
professional engineer qualified in dam inspection
should be instituted on a biennial basis.

4. Brush shculd be removed from the embankments and from

within 2i feet of the toe as part of the regular
maintenance of the project.

5. Grass should be re-established at the eroded areas _

particularly where trespassing has caused erosion along
the tops of the embankments.

6. Grass on the slopes and at the top of the dam and west
dike should be mowed as part of regular maintenance
procedures. *

7. Animal burrows should be properly backfilled.

8. The gatehouse should be restored to a condition where
it would be accessible by authorized personnel only and
the gates should be operational upon entry. Gate lifts
should be maintained and exercised on a regular basis.

7.4 ALTERNATIVES

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

7-2
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VISUAL INSPECTION CHECK LIST .

PARTY ORGANIZATION

PROJECT DATE:_- -B //-la- 9

TIME:

WEATHER, _ .

W.S. ELEV. ____U.S. DN.S

PARTY: INITIALS: DISCIPLINE:

6. __....

PROJECT FEATURE INSPECTED BY REMARKS .

2..

3. 7/,- r5 s A -

4.

5.

, 6. - 1

7. .
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10.

11.
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PERIODIC INSPECTION CHECK LIST -Z

PROJECTJ.-,,-V 1,- 1 - / ' . :-o -2o 7- "F""

PROJECT FEATURE_ -. . . -- . . Y. . /-X , _ -

AREA EVALUATED CONDITION

DAM EMBANKMENT

'Crest Elevation

lCurrent Pool ElevationZ7 (t5'/; / 4 L )

iMaximum Impoundment to Date 7'

:Surface Cracks

Pavement Condition

Movement or Settlement of Crest e/ 4r-w- vJ 0

lateral Movement

Vertical Alignment Ap/ ,-s

Horizontal Alignment 0

;Condition at Abutment and at Concrete Ab-'/ , ' *-'/ / L-.-

Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes 2 (' -' / ' '
'

I Sioughing or Erosion of Slopes or-,.., -- '  /// /.!

Abutments ,

SRock Slope Protection-Riprap Failuress e/-i S~p / o-,.d k' / /y ' ,/

Unusual Movement or Cracking at or A/o-'e.

Near Toes

Unusual Embankment or Downstream - .s ,
Seepage ,

Piping or Boils

Foundation Drainage Features /

Toe Drains 
/ x

Instrumentation System /-

....
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PERIODIC INSPECTION CHECK LIST

PROJECT ,,',,,-- i ,,, DATE ./C- /-___

PROJECT FEATURE RE % a/ . ____ _ -.

AREA EVALUATED CONDITION

DIKE EMBANKMENT

Crest Elevation "" " -"

Current Pool Elevatic

Maximum Impoundment to Date /o+ //

Surface Cracks A)

Pavement Condition 67 jY- c - -

Movement or Settlement of Crest
A/ ,-7e V-eVed:

Lateral Movement

Vertical Alignment 7 /,-f ,

0
Horizontal Alignment

Condition at Abutment and at Concret / .
/

Structures

Indications of Movement of Structura -1 A
Items on Slopes

.oughing or Erosion of Slopes or c" 4"h'i.f 4 -rer$ s/C), -

Rock Slope Protection-Riprap Failure. ar *' 'r ""'e" .

Unusual Movement or Cracking at or , ---

Near Toes

Unusual Embankment or Downstream A/o' , --..
Seepage

Piping or Bolls "''

Foundation Drainage Features A/o --

Toe Drains A/'P7 •

Instrumentation System A/0 "--

Trespassing on Slopes . .. . .. ,'i -, ".. .....
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PERIODIC INSPECTION CHECK LIST
Page A- Z7 -Li i

PROJECT FEATURE- _BY 1W' 7"7 7X' //'1

AREA EVALUATED f CONDITION

OU' :-T WORKS-SPILLWAY WEIR, APPROACH..
AND DISCHARGE CHANNELS

a) Approach Channel

General Condition

Loose Rock Overhanging Channel

Trees Overhanging Channel

Floor of Approach Channel 1/q-

b) weir and Training Walls

General Condition of Concrete

Rust or Staining - "/ - ""i "

Spall1ing ~- ~

Any visible Reinforcing '5-',",- ,, ..7 ,

Any .eepage or Efflorescence

Drain Holes

c) Discnarge Channel

General Condition - S

Loose Rock Overhanging Channel A" ' . '

Tree:. Overhanging Channel

Floor of Channel /A/, 0'z? 7 A&i

Other Obstructions

S
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- he ,p]'y e -,- to !, wqile :vr (iischi;.rga L-' Ar., -reshet Wn the iaste
tqts ame surj-.usi-; for Lsai3 wpose.

Mhe :.r :terictics )I thUi drd~n. -e arern iniiU.. tes that the run-off during
the dry moniths of the yt-;*r 14 b hidier -.hfn that of a stream of norlbal features.
This condition of run-o~ff is i~ )ved by the measurejrfltB o'f dischnrge made by the

r ist Providenc: -Water . ue p: sinE in 1921 and continuing for 5 yeas.

Thes-. .r*!.uro:er. .-ere j, orvisRel lb:, ;,e (C0. !1. Iir.*Le, Engr.) ad f ra the:-e
I desipne I ret Lng curvezi ur .'. hLrj:ei !r*r. overz:T year n'ad for a year of low

^~o.f. 'rhs --:ere chjeckedI atuyinst t:ne Wutieiixsett Tiver yield,3 as that drainage
nrea ,n f,'* 1), lJe P;iver are to sio:-- extent siui-r.

See tabic with yield arrain,,rd ;aarith by -jnth from 1922 to 1926, depth in
inches, inihas -,Aleettr and :)er cent cillected.

(5) 5tr, n. anr ~y other sitreu U).ovd ciiaracterlstics readily available.

r'.07

cre54 . el-!v. -z'fV. 46.0 )
Top A aut.z 51.C ht.= 5 ft.

A~:rox. of. i vslllcy Cic, * clev. 34
:!% 17 in iI". : Ihls

(in c. f.z)for ekjar-'e,:, &2~ 5' tt. *38.21
OMut'Llti6ie' ;ed on lihzenis K 1.20

The:L discn. over wvir= 3r.2 x 1.. - 35 f .8. per ft. of length
T,erq1 :,i of ~r~ -20W'
TOt;,.TI :. hriy= 2,7,0 x 1.-.r5 9170 f..' . or 191 c. f. a. per sq. mile

c~drina, e aren ovejr 4P s--. 2Ale.

L. S
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S V. erth an ac~pvit., e16vati~a of cam and sp~w, onreh4,,

~3L c ~t., eiface area, 1maxirum and averm.. deptl: of

Cry z.r3 trbi..:iry drab-i4y-P area. Land -nd wat i)r arstax on vater-
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S.I

JAMES V. TURNER RESE'1OIR DAM

EXISTING PLANS

East Providence Reservoir
East Providence Rhode Island
Contract No. 1
Waterman Engineering Co.
March 1934 .- Al

Sheet 1 General Plans - Sections of Dam - Drains
Sheet 2 Profile Along Dam - Borings - Etc.
Sheet 3 West Wing Wall - Gate House
Sheet 4 East Spillway Wall - Details, Manholes, Corewall, --

Underdrains, Etc.

Note: Selected segments of the above listed existing plans
have been compiled to produce sheets B-1, B-2, B-3 and
B-4 within this section.

oil1

B-1

B-i-

-- 9.



I I,- WEST B3ERM (EXTENDS TO NEWMAN AVE.

SWEST DIKE JAMES V. TURNER RESERVOIR S

Q> ~~*IJRAVITY. DMAN DM NDDK

MAI DA AN DK

jRumor IG 0 to 0

II '~' /EAST DIKE No. 2

WES'

EAST DIKE No. I

4/MI DAM AND DIKE

NOTE*
SEE SHEET B-2

CANNE IOeNEEtS IN" uS. ARU " *te'Sl DIV. gWf ENGLAND
*A LLIN 10GF o mmIl I ca 1 .1 .. aills ,.

ENGINEER WALTHAN1 M1ASS.

ATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

DAM/DIKES LOCATION PLAN

DAM! DIKES LOCATION PLAN JAMES V TURNER RESERVOIR DAM
TEN MILE RIVER PROVIDENCE !j,RLI

2000~I I&"0 0 00e P~v S6CALE: AS NOTED

200 200 1 J1 7 W1 A. lol
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PERIODIC INSPECTION CHECK LIST '"P age -5 7

P,.O-ECT ___

MMPOJCT FFATUIRE d /v-// -L ,s Y.'/ S //.,LZ
BY -C 22!! &0

- AREA EVALUATED ICONDITION
S OUTLET WORKS-OUTLET STRUCTURE AND

r OUTLET CHANNEL

;General Condition of Concrete

, Rust or Staining 4" ,,-'

i Spalling i4' ,"j/p/, . / ;, .. /

'Erosion or Cavitation A/a,, e c )r z

Visible Reinforcing

Any Seepage or Efflorescence / ,'

Condition at Joints .'J ",."

Drain Holes A

Channel cA? r, L/'P / " /i1 -

Loose Rock or Trees Overhanging A,. '-
Channel

Condition of Discharge Channel

o, ..

r..

F-'.



C.A~ E2,VIV~ENrE WATEP COMP.)VJ-;'

53 IsQUAIZ Mi Lr5 AT IIUPTi MILL'5'

5UIN.VA F 5AT1s-I(5F/r ELP

PIL. GALS. CU. FT

_ _ _ _ M104.ALIL P-R DAY P~E fC. ________

3e j 16.7 Z?Y J.3,e5 4.90 4126
zse .w 1.61/0 /P749 g.o27/~ /
41542 :k55/ J.906 .320 49 /.40-j 551.5 .460 540 4.29 37512 /3

A.-5. /64 3.40 3,5 1/
16/46.6 1.16/ 1/792 0.99 2. l2

AA 9240 02 068I// *.V77

3.'07e6 (.:77 744 96 2.71. 39
96-42 O.5: e7 c.0906 0.23 f.OC 4164

0. (5237 :,.0.8? /.7/ 5

VCP 2i 602 -. 48--~ -

=VCAP 2d856 /4 2.295 .3.I j/ O~:

5U("MARY 0OF5TAT15TIC5. YEAP,_524

z . 94e/.5F 2.935' 4.45? 6.8 4 5.I r 75
436 /46 2.311 2.70 2.4c,9/

9f02-C i2.9/6 4.5093 3.16: S./ /65
9334.? Z.934 4.57?d 490 1 024
5885 1. 79f 2770 ' 234 3. e, 13

dux 20:F7.7 :,Ojoi .. ais ;, o
1667.3 V00 P.37 OQ6
1oz 4742 0 V434 0670 5.56 . Y 22

C 6 7.3 '10. f07 'V. aI, 3.4.6 J
Afar 1715.9 '0.574 0.606; 3.00 -0.99 1
'INC. 4feav /359- 2144 it99 246, 62

YLPAP 55641.8 /#442" .2.219' 4222/ 1 70



tA5T PPOVIVEN(F WAU" --- U 24.Y.

TEN ILE WATERS H-ED
5?5SQUA9E: MILE5 AT CENTPAL PON.

53.0 HUNTS MILLS.

5UMMAPY OF 5TATI'ITIC5 FOR 1925

TOTAL 1 YIELD OF 15Q MILE AAINFALL PER CENT
MONTH YIELD i MIL.GAL5. FCu. FT COUECTD COLLECTD-

_ MIL. GA0. PER DAY PP. -5C. _N INCH L LC-
__P D7AY_] ______

1 26-f61 0 703 /6 430 140 32
Feb 35.562 239,| 3700 200 354 192
)/- 36 962 224 9 .1 7 439 395,. 90
S,' 25f55 1626 2510 202 277 /37

1546.8 0942 /453 /79 /66 93 ,O
S d0). 9/37 0.575 0.4 7 265 /o/ 38
- diI, &666 0.525 0.,/ 4/ 0.95 23

AU. 4oze 0,247 038Z 206 043 21
y //.o 0.19 0306 249 03 /* .:4

Oc. Y .14 0.198 0306 404 03 ? 6 s-
NO 99/4 0652 0975 5/4 /06 2/

Dee / 9244 1/89 le35 392 208, 55

YEAP 1 40/6 962 1.4d 7 /9.8tj 52

- ,

5UMMAPY OF 5TATISTIC5 FOR 3 YECA5 1923-I25
-- ---- -- -- -- .- :

v /6. 107671 2?6 3.37/ 602 .3.69 65
606 0,00 70 1.798 2774 247 2.92 1/6- .

Adr /327.62 2695 4.159 3.57 175 133
11916.7 253/ 3.655 3.94 ,425 0_

A 74.12.6 /5"// 233/ 2.1 2.67 124
dr" 3 77 14 4079 / /220 293 1.27 4.
Ju/A 2531.1 0.5/3 0.793 295 0.91 3/
Alufg l2e.0 0372 0574 .. 06 0.66 22

32270 0667e /047 761 1/6 32
904 9..7 0404 0.624 .10 0.70 23

AY 270Z 0533 09/5 37/ 1.02 28
Are 65 0414 /32.3 2041 97 233 59

YAR 174043a /265 '975 14/47 265f 5

B-13



EA5T PpOVIDENC[ WATE COMPANY

ei 'S E, K aiI L E %*%ATE R 5 H E D -0:

5235QUAPE MiLE5 AT CENTPAL POND

5UMMARY OF 5 rATITIC5 FOR 1926
TOTAL YIELD OfI 5Q. MIL[ RAINFALL PEP CENT

MONTH I PAINFALL COLLECTE COLLECTED 2YIEL I MIL. GALS. CU. r'. .:
MIL. GALS.' PER DAY PER 5EC. INCHES INCES I

" Jdln. 1064.7 0.645 0996 279 /./7 42
-6 le507 1264 1950 f.49 2.03 37

Alit 3656.0 2 255 3460 3.631 407 112
30745 /915 .? 2.72 .135 /23
20,9.2 1260 /986 2.79 2.32 4&3

-ne /2247 0.760 /204 A.74 /31 75
60.75 0496 0. 765 3.32 0.56 26

44 . 743.3 0.456 0.707 .420 0.6/ /9
-ye . 42 7 0.272 0420 1.60 .47 26 -

502 6 0359 0554 515 0.62 /2
/yoV 134/.4 0.455 /3/9 3.45 /47 27

ec //975 0.8/ le /262 3.21 144 4

YEAP /<60521 .9:54 |1472 422, /9.92 47

5UM__RY OF 3TATI5TIC5 FOP 4 YEAP5 1923-1926

,h€'z. 1 1.624 2.752 5.21 3.21 62
reb. 9937.7 .664 2.568 3.22 2.70 04

/6934.2 2.565 4.239 3.56 455 12o
l,,p. ,49e0. 2 23de 3.647 3.63 403 /-

9521.6 1.455 2.245- 232 258 /-/
dun.' 4996.1 0.766 1.2/6 2.64 /3 5/
du/y. 3334.6 0509 0.766 3.0 " .90 29

2571.3 0.393 0.607 3.38 .69 20
S 3654.7 0.576 0.690 3.13 .6 3/

a. 2571.3 0.393 0.606 3.60 .68 19
Nov 4046. 7 0.659 1.0/6 .4./ /13 27
Jec 7703.9 1.196 /.,46 378 2.1/ 6:

YER 206.Y 20T 1.06d 4/.69 U-.92 60

" B-14.-



Ci':~GHh. A .'L-IY Card #1 Page #1

c,, I. . ..:.... : : ... . . . .._4]Z

Ii., !TIFIc:iP: . .-

t0

,uad sht et i i...........

L w. n er/ope:'tor . . . . . . . . . . . .i I I"

5 c ro i~~~ 'o................... . i 1 1 11
6. Type of o,,ar, hip -- j .... .

Y . r *-, o7,. e lif -- rs',u!i .. . ."," . .

19

3. 'ypc of putlic .l(C'13 .0........ . H
20

9. Desig o'l plarpo , or d%. . . . . . ... . . .20

21

10. Current uu ,1 d-A ... .. ."... . . ......

22 •S
11. Drainit-o I j............ . . Z i

H. .

1:. ream n !,,j ................ I t
-7

13. Area of wnter3 eal itez,rc-3t ternth :,l. mi.)L. i -.-.

i r . . . . .. ... ........

15. S.C.S. Hydrologic curve nr'., ......

16. Peak jisrhaLe rtute of wutrrhci TIC

B-15



::G gB.;z' . Card #1 Page #2

P L DATA:

wn'u- 1, V P0.11 I -

19. LlevatioI--0ooi bottol, io ; ft.) J 7.6

i . Elevation-- !n:itr,an ch uncl b. t dike . . . E.

52

20. Areoa X )oI ilurlrtce ( r:-L ) /
56 .I

-1. orr,'l ' '(--if Cp. )" I r t '.re ft. 0 0 72
61

. at r quait:, off ilol .. . ... .. .. .

23. ,,£ s'af dP . . . .' . .. . wa . ..

8o "

8-16

2i:4.i., Ty of I' . . f . ....... . .j

69' " '

2b. M~ax nale depth of fl , -,,vor, siillway . . .1

27. !id tn of Ylw (Il, ret Ab. L . J •0 ,-,""

?.. , ,.. fl ow, rap,,ot of q ,.i , ,ll . ..v 10 .19 11/ 7 10 _1 ..

29. Con itin of spi11w a . . . . . . -:" "

~80!

Card~~~~ ~ ~ ~ ~ ,i~e . .-

odce - . .

B-16 ~~~ ~ ~ >- r6pl aalie -P
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. SI

CODING SW4ET ., Card *2 ,*Vr. #1

30. Daa nuab~c ..... . .. .i.I. . .. . .I....

WASTE W.ATER OUC .tT DATA:

31. Type of Waste water Outlet ....... .... .. ...

32. Waste water outlet size (sq. .t.) ...... ".......-..3,

9

33. M". flow cap. Of waste watrx outlet (C.F.S.). I l T
14

34. Condition of waste water outlet . . . . . . 1
DIK DATA:

13 : ..... 0

35. Elevation--top of dike (1/10 ft.) . . . . . . . .. "

19

36. Length of dike (excl. spillway) (nearest ft.).. -/ 0
23

37. Top width of dike (nearest ft.) .... ... . . ..L

25

38. Type of construction of dike ............. . ...F
26

39. Type of material in dike .... ... ..... . .JIiI"
28

40. Condition of dike.. ............. .... ..... .-

FLDOCC DATA- * ' * ,

29

41. Eleation--expected high water (1/10 ft.) ...... F.ZZ 1 1111
33S

42. Flod:! control storage capacity (nrst acre ft.) . . E
38

* ~~43. Ma:.storm discharge cap. of dam (C.F.S.) ....... iiE [I
44. Fltod control structure--type .... . . . . . .- ,.

(OVER)

B-I 7
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.- - - -,..- - - b o .-- .-.- , -o..-,----r-

CODM'G SJET VAN2 INVENTORY Card 0i #40 #2

DATA ON ASSOCIATED S[cP U :
44

45. Dra n valve typ • ...... .. , .. D
450

46. Drain valve size (sq. ft.) . ...........

47

47. Drain valve location (sta. on C/L of dam) . . , + .iI .j-Ii
so

48. Draw down valve type . . . .. ....... . .. . .

49. Diraw dOwn valve size (sq. ft.) ......... .

33

50. Draw down valve location (sta. on C/L of dam) . I ]Z

I.I

50,

51. Fish ladder--elevation of floor dam (1/10 ft.)l

600

52. Fish ladder rise (nearest ft.) ........ . Ti1~
h 62

53. Fish ladder width (nearest ft.). ......... 0

63

54. Fish ladder--design depth of flow (nrt ft.) . . [11
64

55. Fish ladder--general location... ....... . *'

65

56. Pi h ladder--type of fish. .... ...... . .

GEE.AL STATUS OF DAM:
* 66

57. Year dam built . . ....... ........... •-.

70

58. Da-e last modification cmpl.,ted (mo./yr.) .fi I
74

"9. Oat.s of last inspection (mo./yr.) . . . . . . . . Il.W /II. -- ::::

78

00. Ge-teral condition of daz.......* I
79.

61. ot or remark. ....... .........

ID.

62. C rd number . . .. . . .-8 • • ,
B- 18 "
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z z

0 -J

LLJ 0

0LJ < < L

o < o LJ i

0 0,

Y-%-
<
wU

zz

aw <

00(

w



5-S

Photo 1- Upstream slope from left abutment.
(11-20-80)

S

Photo 2 -Upstream slope of West Dike.(1l-20-80) _S

US ARMY ENGINEER DIV. NEW ENGLAND NTOA PRG MOFJames V. Turner Res. Dam
COP PENGINEERS NAeONA MROleA OiFe

CWALTAM , MASSTnMlRie

INSPECTION OF East Providenrip. RI
CAH4N ENGINEERS INC.DAS E#285K

WALLINGFORD, CORN1. NO277D Jn181 KGE

NON FED DAMS . .

DATEJan.198 PAG C-



Photo 3 -Top of West Dike. (10-8-80)

Photo 4 -Spillway and earth dam.(1i1-20-80)

US ARMY ENGINEER DIV. NEW ENGLAND James V. Turner Res.-Dam
CORPS Olt ENSGINEERS NATIONAL PROGRAM OF TnMl ie

wALTmAM , MASSTnMlRie

INSPECTION OF East Providence, RI
CAHN ENGINEERS INC.

WALLINGFORD. CONN. NON- FED. DAMS CE* 27 785 KG
ENGINEER DATE Jan. 1981 PAGE__C-2_



4, Zi .

Photo 5 -Separation and displacement of
left spillway training wall.(ll-20-8O)

Photo 6 -Deteriorationo ostream' end a rt
spillway training wall.(ll-2 -80)

US ARMY ENGINEER DIV. NEW ENGLAND James V. Turner Res. Dam
CORPS OFMFNGINEERS NATIONAL PROGRAM OF TnMl ie

ENGINEERMAS ITen Mile 27 ve 78K

CAH M IER IAC. INSPECTION OF East Providence. RI
WALLHSFOC COM j NON- FED. DAMS DT a.91PG -

DAT Ja. .PG -
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Photo 7 -Backcl~dnnel at toe of earth dam. (11-20-80)
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MAXIMJM PROBABLE FLOOD INFLOWS
NED RESERVOIRS

Project _qD.A. NPF
(,,is) (sq. mi.) cfs/sq. mi.

1. Hall Meadow Brook 26,600 17.2 1,546
2. Ea-t Branch 15,500 9.25 1,675

3. Thomaston 158,000 97.2 1,625 *-1
4. Northfield Brook 9,000 5.7 1,580
5. 'Black Rock 35,000 20.4 1,715

4
6. Hancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109

10. Conant Brcok 11,900 7.8 1,525
O

II. Kn/ghtville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,400
14. Mad River 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895

S

16. Union Village 110,000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1,105
20. Townshend 228,000 106.0(278 total) 820

@

21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505
24. East Brimfield 73,900 67.5 1,095
25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1,150
27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1,377
29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 210
12. Olackwater 66,500 128.0 520
33. Hopkinton 135,000 426.0 316
14. Everett 68,000 64.0 1,062
15. MacDowell 36,300 44.0 825

ii '

- . -. . . - - - - - .-.- .. - .. - ,. . . " ' " i



PRELIMINARY GUIDANCE

FOR ESTIMATING

MAXIMUM PROBABLE DISrjhARGES

IN

PHASE I DM SAFETY

INVESTIGATIONS

New England Division
Carps of Engineers

March 1978
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MAXIMUM1 PROBARlE FLOWS
BASED ON TWTCE THE

STANDARD PROJECT FLOOD
(Flat and Coastal Areas)

River SPF D.A. MPF
(cfs) (sq. mi.) (cfs/sq. mi.)

1. Pawtuxet River 19,000 200 190

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

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

4. Kettle Brook 8,000 30 530

5. Sudbury River. 11,700 86 270

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

7. Charles River. 6,000 184 65

8. Blackstone River. 43,000 416 200

9. Qulnebaug River 55,000 331 330
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ESTIMATING EFFECT OF SUR*CH4ARGE STORAGE

ON MAXIMUM PROBABLE DISCHARGES

/ -- -o

INFLOW

P 3

T

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

STEP 2: a. Determine Surcharge Height To PassQ p -''-

b. Determine Volume of Surcharge _

(STORf) In Inches of Runoff.
c. Maximum Probable Flood Runoff In New -

England equals Approx. 19', Therefore:

Qp2 - Qp x (I1 - STORi)

19

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

b. Average "STORi" and "STOR2" and

Determine Average Surcharge and -

Resulting Peak Outflow "Qp3"
iv
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SURCHARGE STORAGE ROUTING SUPPLEMEKT

STEP 3: a. Determine Surcharge Height and

"STOR2 'To Pass "Qp2"

b. Avg "STORi" and "STOR2" and

Compute "Qp3'-

c. If Surcharge Height for op3 and

"STOR AVG' agree O.K. If Not: -

SIEP 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 iV

closely
Vi



SURCHARGE STORAGE ROUTING ALTERNATE

Qp2 =QPI X

0 Qp2 =Qpl -p STOR

19

FOR KNOWN Qpi AND 19" R.O.

KQp2 STOR E L.6

vi
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E OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

Opt

.QpT '12 S

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

STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpl)" ''
:.. ~op, = wb~i Yo -..

2-17 b 9 -0

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

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

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

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

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

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

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Qp2"

Qp?,tTRIAL) =Qp -.- ) ..
C. COMPUTE V2 USING Qp2 (TRIAL).
D. AVERAGE V1 AND V2 AND COMPUTE Qp2"

1P 2 ~ (Iop?. = op, ( I - YIN,.'-.

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

viii
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, , -V v 1- _ .. .

"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

0- r0
I'

'QpT z 12 S

TTo;
TSS

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

STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qpl)"

- 7 b -g 2

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 (V1) IN REACH IN AC-FT. (NOTE: IF V, EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.) -

B. DETERMINE TRIAL Qp2"

Qp2 (TRIAL)= op, u-- ) 0
C. COMPUTE V2 USING Qp2 (TRIAL).
D. AVERAGE V1 AND V2 AND COMPUTE Qp2"

OP2 = Op, -

STEP 5: FOR SUCCEEoING REACHES REPEAT STEPS 3 AND 4.
APRIL 1978
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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, L-JAMES V. TURMER - N.

RES5ERVOIR
, .

TOP OF WEST DIKE

E. Z1.o±

I" STORM DRAIkI ,_ -

Z-54" LOW-LEVEL OUTLE.T5

1 (6 6-'O R M DRAIN __ _ ;-

661, RAW WATER SUPPLY
TO FILTRATION PLAKIT

NOTE:

I. DRAWING ON SHEETS B-I,B-2,B-3 a1 B-4 WERE COMPILED FROM CONSTRUCT
DRAWINGS ENTITLED EAST PROVIDENCE RESERVOIR, CONTRACT No,.-SHEo
I THRU 4 BY WATERMAN ENGINEERING CO. DATED MARCH, 1934 a. CAHN
ENGINEERS INSPECTION OF THE DAM ON NOV. 20,1980. NOT ALL TOPOGR/
AND/OR STRUCTURAL FEATURES ARE NECESSARILY IDENTIFIED.

2. ELEVATIONS WERE TAKEN FROM THE WATERMAN CONSTRUCTION DRAWIN(
DESCRIBED IN NOTE I. AND ARE ASSUMED TO BE N.G.V.D. SPILLWAY CREc
ELEVATION IS 46.0.

3- SOIL PROFILE ALONG CENTERLINE OF DAM SHOWN ON SHEET B-3
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I MA NEWJ ENGLAND DIV JAN 81I NCLASSIFIED F/G 13/13 NL

MEl.'.



I

'11"3.2

L 136 jm

NAIIO BR UO 1_hut _

N"INLHULi F fNA ~ 9sMICROCOPY RESOLUTION TEST CHART

NAINL4RA }FSAD b 9

. ..,-*

E2-~~~~~~.. ..... "_... ....... ,........~ - i........-.



C--" -j • • . c- f l v r r-' -. ' - L .. 
- ,  

-. ... . . .'. .," - ,, . ,' .. , . -, . - : . - .

09 A~

_kd -4
ow". . /o Zo £8 -7s* -d,-

1 5"' /-' " ..... . .. .

~ ~S~d

j 4. ;E*. 4 hi

ri--4

• '" : ' " - *' : : .. ..4 A "" "-•... , 2 o.. o . .

20 40 AV core' berng 4r, qwm,"xima'#e' only.I '0,

,...,' -

• " - "" ' .. '. . . ;, ..

- . , • -

* ... ,,.i

VERTICAL Actual 110.Yoc 1-d Yor rno/er, ollV
To 20 from Ity.71 ,s0 wn

ENGIEERS. WLTHM, ASS

NAINA RGRMO INPCINO O-EDM

TEN MIL RIVER E. PRO IDNC r,.I..

.4- '0e4 I ~ IAP8 ISA O O-

, , 4 I

CAH -N;ER

A.. "-0. ""C US:. ARM EN E DIVNEWENGAN

NATIIONAAL PROGAMd OwFc 01PCTO LOfF N-E.DM

JAE VETA TURRRE SEVI A

03 TEN MILE m RIVER E./ROVDECE.I

. -. -,. . - - , - -_. . . , . :: i : : : :.- ! : , , _. : ,- . - , - ,. . .. - , .. s . . , o l._..,_ . . ,. .. . ... . l... ., .
©DW (O) CX B APP BY SCALE AS~c NO 'E E~

0.'F~ DATE JAN 1981r SHEE 8-3r



T11P OF DAM 5-L.Sit

HORIZ. AND VERTICAL
1 1 0 10 20
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