Al) A156 746  NATIONAL PROGRANM FOR INSPECTION OF NON-FEDERAL DAMS /2 T
STILLWATER RESERVOIR..(U) CORPS OF ENGINEERS WALTHAM MA
) NEW ENGLAND DIV JAN 81
UNCUASSIFIED F/G 13/1] NL

- RN
=




Lo e

w22

Jit s M=
= ¥

18

Mz s s

o~




NARRAGANSETT BAY BASIN
SMITHFELD, RHODE ISLAND

STILLWATER RESERVOIR DAM
Ri 03101

AD-A156 746

PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

CTIC ’

=i .ECTE

a] S 1 SJULI 78685
1 il -

PRt X o

DEPARTMENT OF THE ARMY

r z: NEW ENGLAND DIVISION, CORPS OF ENGINEERS
‘ ol WALTHAM, MASS. 02154 ’
=1
5 (=
& JANUARY DISTATEUTION_STATEMENT B :
E E m‘ ApplWO 4 tor p“buc releas®] ' (
85 6 28 011
|/ | Smm—————— ; Wff
b R N T B - _71
” - ' T K




— e e ——— e AR+ T

RPNt WRT . L

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

REPORT DOCUMENTATION PAGE pEFCEAD INSTRUCTIONS
1. REPORT NUMBER 2. GOVY ACCESSION NO. ) 3. RECIPIENT'S CATALOG NUMBER
|RT 03101
4. TITLE (and Subtitle) 8. YYPE OF REPORT & PERIOD COVERED
Stillwater Reservoir Dam INSPECTION REPQRT
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL ¢ PERFORUING ORG. REPORT NUMBER
7. AUTHOR(s) 8. CONTRACTY OR GRANT NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. :

OGRAM ELEMENT, PROJECT, TASK
CA UNIT NUMBERS

c

11, CONTNOLLING OF FICE NAME AND ADDRESS 12. REPORT DATE
DEPT. OF THE ARMY, CORPS OF ENGINEERS Janusry 1981
NEW ENGLAND DIVISION, NEDED 3. NUMBER OF PAGES
424 TRAPELO ROAD, WALTHAM, MA. 02254 45
T MONITORING AGENCY WAME & ADDRESS(I! different frem Canirelling Olfice) | 15. SECURITY CLASS. (o7 this report)
UNCLASSIFIED

"'I_u._oic&._ni'n PICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (eof this Rapert)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of the abstvact entered in Dleck 20, Il ditterent lrom Report)

18. SUPPLEMENTARY NOTES

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

19. XEY WORDS (Continue on roverse side If y and & ify by bleck )

DAMS, INSPECTION, DAM SAFETY,

Narragansett Bay Basin
Smithfield Rhode Island
Woonasquatucket River

20. ABSTRACT (C o-n o0 aide H y and idontifly by block mumber)

~THe dam 18 a concrete gravity wall with an earth embankment on its downstream sidg.
Based upon visual inspection of the dam the project is judged to be in poor com-
dition. There are items which require immediate attention. The dam is interme-
diate in size with a high hazrrd potnetial. The test flood is the full PMF.
Filling and grading of erode( ~veas and removal of brush and tree growth are
among remedial nusuresl.

DD ‘:::."1” 1473 voiTion OF t NOV €5 1S OBSOLETE

N
o e” . A - -

..-" . . - :

'

i
§

T M *“-_—-mk .
}
4 -
— e = = R ,.71 [




———— ———— - -

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT

REPRODUCE LEGIBLY.




DEPARTMENT OF THE ARMY

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

REPLY TO .
ATTENTION OF: JUL 21 1981
NEDED

Honorable J. Joseph Garrahy

Governor of the State of Rhode Island
State House

Providence, Rhode Island 02903

Dear Governor Garrahy:

Inclosed is a copy of the Stillwater Reservoir Dam (RI-03101) Phase I
Inspection Report, prepared under the National Program for Inspection of
Non-Federal Dams. This report is based upon a visual inspection, a review
of past performance, and a preliminary hydrological analysis.

The visual inspection of Stillwater Pond Dam has revealed a number of
serious maintenance problems that could affect the stability of the dam.
0f greatest concern is the deterioration of the spillway, the spillway
channel and the low level outlet. In addition to these concerns, the
preliminary hydrologic analysis indicates that the spillway capacity would
likely be exceeded by floods greater than 13 percent of the Probable
Maximum Flood (PMF). Our screening criteria specifies that a dam
classified as high hazard with a spillway capacity insufficient to
discharge fifty percent of the PMF be judged as having a seriously
inadequate spillway. Because of the concerns with the stability of the dam
and the serious inadequacy of the spillway, the dam is assessed as unsafe
until corrective measures can be completed.

it is recommended that upon receipt of this report that the owner of the
dam engage the services of a qualified registered professional engineer
to:

1. perform a detail structural investigation and recommend
rehabilitation of the spillway and spillway channel

2. determine the stability of the low level outlet retaining wall
and the downstream slope of the dam.

In addition to the above recommendations, the engineer should within 12
months perform a detailed hydrologic and hydraulic investigation to
assess further the potential of overtopping the dam and the need for and
means to increase project discharge capacity. In the interim, a detailed
emergency operation plan and warning system should be promptly developed
and round-the-clock surveillance be provided during periods of heavy
precipitation of high project discharge.
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NLDED
Honorable J. Joseph Garrahy

1 approve the report and support the findings and recommendations
described in Section 7, with qualifications as noted above. 1 request
that you keep me informed of the actions taken to implement these
recommendations since this follow-up is an important part of the
programe.

Copies of this report have been forwarded to the Department of
Environmental Management and to the owner, Woonasquatucket Reservoir
Co, Esmond, RI. Copies will be available to the public in thirty days.

I wish to thank you and the Department of Environmental Managment for
your cooperation in this program.

Sincerely,

/A

C. E. EDGAR, III
Colonel, Corps of Engineers
Commander and Division Engineer
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BRIEF ASSESSMENT
PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: STILLWATER RESERVOIR DAM

Inventory Number: 03101

State: RHODE ISLAND

County: PROVIDENCE

Town: SMITHFIELD

Stream: WOONASQUATUCKET RIVER

Owner: WOONASQUATUCKET RESERVOIR CO.

Date of Inspection: OCTOBER 9, 1980 and NOVEMBER 20, 1980
Inspection Team: PETER M. HEYNEN, P.3.

THEODORE STEVENS
TIMOTHY KAVANAUGH
HECTOR MORENO, P.E.
FRANK SEGALINE

The dam, completed in 1910, is a concrete gravity wall with an
earth embankment on its downstream side. The dam is approximately
20 feet in height and 670 feet in length, including a 100 foot long
broad-crested concrete spillway at the right abutment. An earth
embankment dike (left dike) adjacent to the left end of the dam has
a height of approximately 8 feet and a length of approximately 462
feet. A second dike (right dikej, located about 300 feet to the
right of the spillway, is an earth embankment approximately 10 feet
high and 590 feet 1long. The upstream slopes of both dikes are
protected with hand placed riprap to the top of the embankments.
Outlet facilities consist of two 3 foot by 3.5 foot culverts
located approximately at the center of the dam and individually
controlled by manualliy operated sluice gates, The handwheel
stands, which operate the gates, are located in a concrete
gatehouse which was constructed about 1940. The storage oL the
ceservolr is approximately 3600 acre-feet with the reservoir level
to the first point of overtopping of the project.

Based upon the visual inspection at the site and past per-
rormance, the project is judged to be in poor condition, There are
items which require immediate maintenance and/or evaluation such as
undermining of the spillway, deteriorated concrete, erosion of
embankments and extensive brush and tree growth,
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In accordance with Army Corps of Engineers' guidelines,
Stillwater Reservoir Dam 1is classified as a high hazard,
intermediate size project. The test flood 1s the full Probable
Maximum Flood (PMF). Peak inflow to the reservoir at the PMF is
15,700 cubic feet per second (cfs); peak outflow is 13,800 cfs with
the dam overtopped by 2.3 feet. The combined spillway capacity to
the low point of the left dike is 1800 cfs, which is equivalent to
13% of the routed test flood outflow.

It is recommended that the owner retain the services of a
registered professional engineer to perform a more detailed ny-
draulic/hydrologic analysis of the existing project discharge
capacity. Other items of importance are restoration of the spill-
way, repair of deteriorated concrete, filling and grading of eroded
areas and removal of brush and tree growtb.

The above recommendations and the remedial operation and
maintenance procedures presented in Section 7.3 should be
implemented within one year of the owner's receipt of this report,
or as otherwise noted.

Peter Heynen,
Project Manager - Geotechnical
Cahn Engineers, Inc.

l
"“‘ n\“\\.\-\\‘

J

. Michael Hortdrn, P.E.
Chief Engineer
Cahn Engineers, Inc.
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This Phase I Inspection Report on Stillwater Reservoir Dam

has been reviewed by the undersigned Review Board members. 1In 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.

M Torgon

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

Engin®ering Division

il

ARAMAST MAHTESIAN, CHAIRMAN
Geotechnical Engineering Branch
Engineering Division

APPROVAL RECOMMENDED:

Sae B g onr

JOE B. FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guldance contained in the Recom-
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 1s based upon
available data and visual inspection. Detailed investigation, and
analyses 1nvolving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase 1 Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, 1t 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
stablility 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 1s 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 nydro-
logic and hydraulic analyses. 1In accordance with the established
Guidelines, the Spillway Test Flood 1i1s based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions there of. Because of tne
magnitude and rarity of such a storm event, a £{inding that a
spillway will not pass the test flood should not be interpreted as
neccessarily posing a highl,; inadequate cond tion. 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, 1its general
condition and the downstream damage potential.

iv




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

The information contained in this report is based on the
limited investigation described above and is not warranted to
indicate the actual condition of the dam. The integrity of the dam
can only be determined by a means of a monitoring program and/cr 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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Left Dike

Top of Dike - The top of the dike Is irregular za¢ nea-
tne edges it is overgrown witn trees anc¢ Dprush. Ther2 1s an
approximately 3 foot wide ©path along the centerliine where
vegetation is sparse or absent, due to trespassing.

Upstream Slope - There are many large trees growing on
the upstream slope. The riprap slope protection has been displaced
by tree growth and by erosion, contributing to an approximately 3
foot by 8 foot by 3 foot deep depression on the slope (Photo 8).

Downstream Slope - The downstream slope is overgrow-
with brush and large trees, There 1s some erosion ne¢ar the top o
the slope. The ground is wet at the toe of the slope with sever:z.
areas of standing water. This made it impcssible to locate points
2f seepage.

Right Dike

Top of Dike - The top of the dike is overgrown wita
brush and many moderate sized trees. Ground cover is sparse or
ibsent on the surface along the centerline of the dike, due to
:respassing.

Upstream Slope - Many large trees and brush are growing
n the upstream slope. The riprap slope protection is in fair
ondition but has been displaced at a few isolated locations by the
ree growth and erosion (Photo 9).

Downstream Slope =~ The downstream slope 1is overgrown

'ith many large trees and brush. There are areas of minor erosion

. long the slope and a few uprooted trees, leaving voids of up tc 2

"eet deep. The soil at the toe of the slope is saturated with areas

f standing water (Photo 10). Seepage points could not be located
: 2cause of the depth of the standing water.

c. Appurtenant Structure - The concrete masonry gatehouse 1is
an fair condition. The concrete base is spalled. The two handwhecl
2destal 1lifts which operate the low-level outlets are in gocod
ondition and well-lubricated. The outlet structure 1is in poor
ondition. The concrete retaining wall is badly spalled, cracked
nd deteriorated. The two wingwalls are deteriorated and spalled
photos 11 and 12).

d. Reservoir Area - The area surrounding the reservoir is
generally wooded and sparsely developed. There are some lakefront
houses on the west and south shores and paved roads bordering the
reservoir.
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ZECTION 3: VISUAL INSPECTION

FINDINGS

a. General - The condicion of the project 1s poor, 2ased Jdpon
ousz visual inspections on October 9, 1980 and November 20, 198C.
Trhe inspection revealed several areas requiring malntenance and
monitoring. At the tine of the inspections, the pond level was at
elevation 201.9 and 2(3.1 respectively, 1.e. 9.5 ft. and 7.9 ft.
pelow the top of the dum, with water flowing chrough the left low-
level outlet. The reservoir level is presently maintained below
the spillway crest elevation of 207.0, possibly reducing seepage
rates that might be ob:erved at higher water levels.

b. Dam and Dikes

Top of Dam - A path up to 12 inches deep and 18 inches
wide has been worn int> the earth section of the top of dam from
trespassing. At several locations along this path, erosion has
carved ditches which are approximately 2 feet wide and as deep as 3
feet. These ditches are as much as 27 feet in length along the
downstream side of the concrete section (Photo 1l). The top of the
concrete is badly spalled and decomposed.

Concrete Wall - The upstream face of the concrete wall
1s severely cracked and spalled, exposing the angegates in the
concrete (Photos 2 and 4). Deterioration has left impressions up
to 6 inches deep and 12 inches wide along the construction joints
(photos 3 and 4).

Downstream Slope - The entire slope 1is overgrown with
brush and trees of up to approximately 10 inches in diameter (Photo
5) . Ditches, to depths of 3 feet, extend from the ditches at the

tof of the dam toward the low-level outlet discharge channeil.
Large wet areas are present along the toe of the slope. Because of
the depth of water at these wet areas it was impossible to locate
seepage points or monitor their flow.

Spillway - The spiilway is in very poor condition. The
training walls are spalled, cracked and deter.orated. The spiliway
apror appears to have been undermined, probably by water secplng
under the concrete spillway crest. This has caused co.liapse of
.arge portions of the apron, creating crater-like dJdepressions
{Prhoto 6). Many small trees, mostly 2 to 3 .ncnes ina diameter are
growing at the edge of the spillway crest, in the approach chaanel,
and through the concrete apron. Much debris, includaing many stamps
of up to 5 feet in diameter, 1is resting at or near the spiilway
crest. Several small seeps approximately 1-3 gpm each were located
at the townstream end of the apron. Water in all seeps was flowing
clear aad collecting in small pools. From the edge of the apron
there i: a sharp drop of approximately 2 to 3 feet to the downstieam
channel, exposing the gravel and cobble subbase of the apron (Paoto
7), and it appears that any sand content of the subbase has been
transported away by seepage. The downstream spillway channel is
vegetated with many trees of up to 6 inches in diameter.
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SECTION 2: ENGINEERING DATA

2. DESIGN

a. Available Data - The available data consists of construc-
tion photographs; a Yearly Report by the Commissioners of Dam and
Reservoirs dated 1911; several inspection reports dated between
1940 and 1970; assorted correspondence dated between 1939 and 1979;
a bathymetric map; and a "Dam Inventory Report" prepared by The
State of Rhode Island Department of Environmental Management.

2.2 CONSTRUCTION DATA

Approximately seven construction photographs are on file at Tne
State of Rhode 1Island Department of Environmental Management
located at 83 Park Street in Providence, Rhode Island.

2.3 OPERATIONS DATA

No operation records are known tc exist.

2.4 EVALUATION OF DATA

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

b. Adequacy - There was no detailed engineering data avaii-
able; therefore, the final assessment of this project must be basea
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 no significant discrepancies in the record aata.
Howev :r, drawings of the project dated July 28, 1340 show the left
dike n a position different from that observed in the Iield. It is
thoug 1t that the dike was repositioned sometime after 940, perhaps
for iaprovement and/or realignment of a nearby road.
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Grout curtain:

Other:

Diversion and Regulating Tunnel -

Spillway
Type:

Length of weir:
Crest elevation:
Gates:

Upstream channel:

Downstream channel:

General:

Regulating OQutlets

Twin Low-Level Outlets
1. Invert:

2. Size:

3. Description:

4, Control mechanism:

5. Other:

T MR A ————— . . o e 2 e

N/ A
N/A

N/A

3road crested concrete
weir of trapezoidal
cross-section

100 ft.

207.0

N/A

Shallow sand and
gravel bottom

Sand and gravel
spillway to river
channel 400 feet from
dam

Concrete-paved
spillway apron

192.0

3 ft. wide by 3.5 ft.
high

Rectangular concrete
culverts.

Manually operated
sluice gates. Con-
trolled independently

N/A




5. Dam and 7ikes

N

.. Type:
Dam:

Left Dike:
Righ' Dike:

2. Length:

Dam:

Left Dike:

Righ Dike:
3. Height:

Dam:

Left Dike:

Right Dike:
4. Top widtt:

Dam:

Letft Dike:

Right Dike:
5. Side Slopes:

Dam:

Left Dike:

Right Dike:

6. Zoning:
7. Impervious core:

8. Cutoff:
Dam:
Left Dike:
Right Dike:

1-6

Magsonry core o700
with earth emoan<icni
slopes.

Masonry core eartn
embankment (See
Sheet B-1)

(%2}

&>
O o ]
)

(2]
ct

W
rh
ct
.

20 ft.

8+ ft.

10+ ft.

7+ ft.

15.0+ ft

15.0+ ft.

2.0 H to 1 VvV Upstream,
2.0 H to 1 v .Downstrean
2.0 H to 1 vV (Upstream)
2.0 H to 1 V (Downstream,
1.5 H ¢ 1 V 'Jdpstrean;
1.5 H to 1 V Downatrean
N/A

N/A

Concrete corewall
N/A

Concrete corewall
(Shown on Sheet B-1.
Was not observed

in the field)
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Top of dam:

Top of left aike:

Top of right dixe:

. Test flood surcharge:

Reservoir Length

Normal pool:
Flood control pool:

Spillway crest pool:

. Top of dam pool:

. Test flood pool:

Reservoir Storage

Normal pool:
Flood control pool:

Spillway crest pool:

. Top of project pool:

water level to low point
of left dike (el. 210.5):

to top of dam (el. 211.0}:

. Test flood pool:

Reservolr Surface

Normal pool:
Flood control pool:
Spillway crest pool:

Top of project pool:

water level to low point
of left dike (el. 210.5):

to top of dam (el. 211.0):

5. Test flood pool:

211.0

Irreguiar, vacies [raom
210.5+ to 211.0r

211+
212.8
3000 ft.
N/A

3000 ft.
3100 ft.
3100+ ft.

1500 acre-ft.
N/A

2400 acre-ft.

3600 acre-ft.
3900 acre-ft.

4700 acre-ft,

240 acres
N/A

300 acres

370 acres
380 acres

410 acres

- e -




" N TR o] q Y ™A
~.3 2ZSRTINENT DATA

a. Drainage areca The dra
mostly wooded flat ana costal t
bay Basin,
b Discnarge at Damsite - Discharge

through the twin low-level outlets.

1. Outlet works

for each of the 3 ft. wide by
3.5 ft. high culvert low-level

1nage
arrain

5 7Y 3™
Juarl .
Ltocated Uin tne N&rlrfaGan

1S Lo.2 Sua

15 over tne splliway and

outlets: L15 ¢cfic - [pond
level at top of dam;
2. Maximum known flood at damsite: Not known
3. Ungated spillway capacity @
low point of left dike el. 210.5: 1800 cts
4. Ungated spillway capacity @
test riood ei. 2i2.8: 3800 :fs
5. Gated spillway capacity @
normal pool: N/A
6. Gated spillway capacity @
test flood: N/A
7. Total spillway capacity @
test flood el. 212.8: 3800 cfs
8. Total project discharge @
test flood el. 212.8: 13,800 cfs
¢. Elevations - (NGVD based on assumed spillway elevation,
Se: Sheet B- ).
i. Streambed at toe of dam: 191+
2. Bottom of cutoff: N/A
3. Maximum talilwater: N/A

4. Normal pool:
5. Full flood control pool:
6. Spillway crest (ungated):

7. Design surchage
(original design):

(Assumed) 203.5+
N/A

207.0

Unknown
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c. Size Classification - INTERMEDIATE - The dam impounds 3600
acre-feet of water with the reservoir level to the low point of tne
left dike, which at elevation 2106.5, 1is 20 feet above the down-
stream channel at the toe of the dam. According to the U.S. Army
Corps of Engineers' Recommended Guidelines, a dam with a storage
capacity between 1,000 and 50,000 acre-feet 1is classified as
intermediate in size.

d, Hazard Classification - HIGH -~ If the dam were breached,
there 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- Woonasquatucket Reservoir Co.
Mr. William Garriety, Secretary Treasurer
P. O. Box 5078
Esmond, RI
Tel: (401) 231-6000 (Office)
(401) 231-5725 (Home)

f. Operator - Mr. Ivan Elfgren
P. 0. Box 5078
Esmond, RI
Tel: (401) 231-4500 (Office)
(401) 647-7069 (Home)

g. Purpose - Industrial water supply and recreation.

h. Design and Construction History - The following information
is believed to be accurate based on the plans and correspondence
available. The dam was constructed in 1910 for, and is still owned
by, the Woonasquatucket Reservoir Company, which is an association
of businesses including Worcester Textile, Narragansett Foundry and
others, for the purpose of manufacturing and processing. The
reservoir is also used for recreation. A concrete gatehouse was
built about 1940 to shelter the already existing gate mechanisms.
It appears as though the alignment of the left dike has been changead
sometime after 1940.

There is no record of repairs or other alterations otner
than the addition of the gatehouse, the extension of tne retaining
wall to each side of the low-level outlet and the realignment of tne
dike.

i. Normal Operational Procedures - The following operational
procedures were described during an interview with the owner. The
water level in the reservoir is maintained below the spillway crest
to prevent flow through the spiliway because of its deteriorated
condition. The left low-level sluice gate maintains flow from the
reservoir to the Woonasquatucket River to provide an adequate
supply of water to the factories downstream. The right sluice gate
remains in the closed position unless demand requires it be opened.
Both gate lifts are well lubricated and operuble.

1-3




1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on the Woonasquatucket River
in a rural area of the Town of Smithfield, County of Providence,
State of Rhode Island. The dam is shown on the Georgiaville USGS
Quadrangle Map having coordinates latitude N 41°54.5' and longitude
W 71932.5°', '

b. Description of Dam, Dikes and Ajpurtenances - As shown on
Sheet B-~1, the approximately 20 foot high dam consists of a
concrete wall upstream face with a dovnstream earth embankment.
The dam is approximately 670 feet long, including the 100 foot long
spillway; which is located at the right end of the dam. The dam has
a base width of approximately 35 feet and a top width of approxi-
mately 7 feet. A concrete gatehouse is located near the center of
the dam on the upstream side.

Adjacent to the left end of the dam there is an earth
embankment dike (designated as the left dike) which is approxi-
mately 8 feet in height and 462 feet long. The dike consists of a
riprap protected upstream slope with a grass covered top and down-
stream slope. The dike has a base width of approximately 30 feet
and a top width of 15 feet.

Approximately 300 feet to the right of the spillway,
separated from the spillway by a natural knoll, there is a second
dike (designated as the right dike) which is approximately 10 feet
high and 590 feet in length. It has a maximum base width of 80 feet
and a top width of 15 feet. This dike, like the left dike, is an
earth embankment with a riprap protected upstream slope and grass
protection at the top and on the downstream slope. Drawings of the
project indicate that the right dike contains a concrete corewall.

The 100 foot long spillway, having a crest elevation of
207.0, is a broad-crested concrete weir of trapezoidal cross-
section. A sand and gravel approach channel slopes up at an
approximate inclination of 6 horizontal to 1 vertical to meet the
concrete spillway crest and a concrete-paved apron slopes
downstream for a distance of approximately 30 feet at an approxi-
mate inclination of 7 horizontal to 1 vertical. The spillway
channel connects with the original river channel approximately 400
feet downstream of the dam.

A concrete gatehouse is located near the center of the dam.
Two individual 3 foot by 3.5 foot low-level conduits intake through
the foundation of the gatehouse, pass through the earth embankment,
and discharge into the original streambed from a concrete retaining
wall located at the toe of the downstream slope. Flow through the
low~level outlets is regulated by two manually operated sluice
gates,
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PHASE I INSPECTION REPORT
STILLWATER RESERVOIR DAM

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized
the Secretary o% 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 Rhode 1Island. 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 eval sation of non-federal
dams to 1identify 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-faderal dam.

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:

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

2. A field inspection of the facility detailing the wvisual
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.

It should be noted that this report passes judgment only on
those factors of safety and stability which can be determined by a
visuai surface examination. The inspection is to identify those
visva.ly apparent features of the dam which evidence the need for
corre:xtive action and/or further study and investigation.
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e. Downstream Channel - The downstream channel from the low-
revel outlet is the natural streambed of the woonasquatucket River.
It 1S 40 to 80 feet wide and unopstructed. A man-made chanrnel from
the spillway converges with the original streambed approximartely
400 feet downstream of the dam. The spillway channel is vegetated
with some small to medium-sized trees which could cause some
obstruction of flow.

3.2 EVALUATION

Based upon the visual inspection, the project is assessed as
being in poor condition. The manner 1in which the features
identified in Section 3.1 could affect the future condition and/or
stability of the project is as follows:

1. Continued trespassing along the top of the dam and dikes
will cause further erosion to the embankments.

2. The ditches present on the top and slopes of the dam will
continue eroding.

3. Continued spalling, cracking and deterioration of the
concrete structures could weaken the dam.

4, Additional deterioration along the concrete wall construc-
tion joints will weaken the wall as well as make it more
prone to treeze-thaw attack.

5. Trees on the embankments could cause seepage along their
root. systems and could cause ex:ensive damage to the
embankments if trees are uprooted.

6. The wet areas along the toe of the dam and the toes of the
two dikes embankments may be signs of excessive seepage.

7. The spillway apron has been severely undermined. Should a
storm cause water to flow through the spillway, accelerated
undermining of this section could occur.

8. Trees growing through the spillway apron and 1n the
spillway channel will cause additional damage to the
spillway if they are left to grow or are uprooted oy wind or
flood water.

9. The trees and erosion which are displacing the riprap on
the upstream slopes of the dikes will promote additional
erosion.

10. Additional deterioration of the low-level outlet structure
could cause the retaining wall to fiil which may result in
sloughing of the dam's downstream cmbankment and possibly
lessen the stability of the dam.
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2alTLON 4 OPERA "10NAL AND MAINT -NaN. . PROCEDURES

4.1 OPERAT.ONAL PxuCES rzi

3. Genera. - Jpe.at.ona. gsroceddres pertormed by the operator
consist of mainra:n.n; in adeguate tflow of water for manufacturing
t0 the factories ijownstieam, Tne water level of the reservoir is

maintalned peiow tne =g: way to prevent flow over the spillway.
when unusually severe sturms ate predicted tne gates are opened and
the reservoir levei (. wered in order to try to prevent flow over the
splllway.

o. Descr.ption <t Any Warning System 1n Effect - No formal
warning system is 1n effect.

4.2 MAINTENANCE PROCEDURES

a. General - There 1s no formal program of maintenance or
inspection at the dam.

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

4.3 EVALUATION

Operation and maintenance procedures are not performed. A
formal program of operation and maintenance procedures should be
implemented, including documentation to provide complete records
for future reference. Also, a formal downstream warning system
should be developed and implemented within the time frame indicated
in Section 7.1.c. Remedial operation and maintenance
recommendations are presented in Section 7.3

|
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SECTION 5: EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 GENERAL

The Stillwater Reservoir Dam watershed is 26.2 square milles of
flat and coastal wooded terrain, typically containing large swamps
and impoundments (Waterman and Slack Reservoirs) which contribute
to the sluggish runoff characteristics of the watershed (See Sheet
D-1).

The dam is a concrete and earthfill dam with a concrete crest
and cemented stone apron spillway, and two earth dikes. “he
available storage reduces the outflow from a Probable Maximum Flood
(PMF) of 15,700 cubic feet per second (cfs) to 13,800 cfs and the %
PMF outflow from 7,850 cfs to 6,200 cfs.

Both dikes are densely wooded and have irregular top profil.es
with elevations varying from 210.5 to 211.0 at the left dike uand
from 210.7 to 211.4 at the right dike. The spillway apron is in
very poor condition and there are many trees, stumps and brusn at
both sides of the spillway crest. The reservoir water level is
maintained low because of the deterioration of the spillway. The
water level is controlled by operation of the low-level outlets.

5.2 DESIGN DATA

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

5.3 EXPERIENCE DATA

No information is available.

5.4 TEST FLOOD ANALYSIS

Based upon the U.S. Army Corps of Engineers "Preliminary
Guidance for Estimating Maximum Probable Discharges" dated March,
1978; the watershed classification (Flat and Coastal), and the
watershed area of 26.2 square miles, a PMF of 15,700 cfs or 600 cfs
per square mile is estimated at the damsite. In accordance with the
size (intermediate) and hazard (high) classification, the test
flcod is the PMF. The reservoir level at the start of the test
flood is considered to be 3.5 feet below the spillway crest
elevation 207.0. The peak outflow for the test flood is estimated
at 13,800 cfs and this flow will overtop the dam by 2.3 feet. Based
on hydraulics computacions, the spillway capacity to the first
point of overtopping of the dam/dikes (elevation 210.5) is 1,800
cfs which is equivalent to 13% of the routed test flood outflow.
The peak outflow for the % PMF is estimated at 6200 cfs, with the
project overtopped by 1.3 feet (Appendix D-6).
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5.5 DAM FAILURE ANALYSIS

An approximately 15,000 foot reach along the Woonasquatucket
River, extending downstream from Stillwater Reservoir would be
affected in <case of failure of Stillwater Reservoir Dam.
Stillwater Pond Dam, Capron Pond Dam and Georgiaville Pond Dam are
located within this reach at distances from Stillwater Reservoir
Dam of approximately 4,500, 6,300, and 12,000 feet, respectively.
The backwaters of each of these dams extend to the toe of the dam
immediately upstream of each. Adjacent to the downstream face of
Stillwater Pond Dam, the first floor of a large industrial building
is approximately 10 feet below the normal water level of Stillwater
Pond and 5.7 feet above the normal backwater level of Capron Pond.
Five or more houses on the shore of Georgiaville Pond have first
floors between 3 and 4.5 feet above the normal pond water level, and
several other homes have first floors between 6 and 9 feet above the
normal river level (See Sheet D-2). Approximately 500 feet
downstream of Stillwater Reservoir Dam, there are two industrial
buildings with first floors 12 and 13 feet above normal water
level; however, the dam failure analysis indicated that these would
not be affected by a failure of the dam.

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 cvertopping of the dam/dikes, peak outflow before failure of the
dam would be about 1,800 cfs and the peak failure outflow from the
dam breaching would tot:al about 26,400 cfs.

Prior to failure of Stillwater Reservoir Dam, the depth of flow
over the spillways at Stillwater Pond, Capron Pond, and
Georgiaville Pond would be 3.1 feet, 3.7 feet, and 3.1 feet respec-
tively, and the depth of water in the channel downstream from
Georgiaville Pond Dam would be approximately 3 feet. At this
prefailure flow; the first floor of the industrial building just
downstream of Stillwater Pond Dam will be approximately 2 feet
above the backwater level of Capron Pond; the houses along the
shore of Georgiaville Pond will be from 0 to 1.5 feet above the pond
water level; and the homes downstream of Georgiaville Pond will be
3 to 6 feet above the river water level. A breach of the dam would
result in rapid 4.6 to 7.3 foot increases in water levels
throughout the impact area (Appendix D-10), to depths of 7.7, 10.7,
and 7.8 feet over the spillways at Stillwater Pond Dam, Capron Pond
pam and Georgiaville Pond Dam, respectively and to a depth of 10.3
feet in the channel downstream of Georgiaville Pond. This sudden
outflow will cause innundation of the industrial building and
several homes by as much as 5 feet, potentially resulting in loss of
more than a few lives and substantial economic loss. Based on the
dam failure analysis, Stillwater Reservoir Dam is classified as a
high hazard dam (Appendix D-11).
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SECTION 6: EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATIONS

The visual inspections revealed a series of maintenance anc
repair related problems which, if not corrected, could compromise
the stability of the dam. 1In summary, these include: 1) excessive
erosion of the top and downstream slope of the dam and some erosion
of the dikes, 2) growth of large trees on the embankments, 3}
uncdermining of the spillway apron 4) deterioration of concrete, 5)
the possibility of excessive seepage in the vicnity of the wet
areas at the toe of the dam and dike embankments.

6.. DESIGN AND CCNSTRUCTION DATA

The drawings and data available and listed in Appendix B were
not sutficient to perform an in-depth stability analysis of the
dam, lo engineering assumptions, data or calculations could be
found for the original design of the dam.

6.3 POST-CONSTRUCTION CHANGES

Post-construction changes of the project consisted ot
coastructing the concrete gatehouse, realignment of the left dike,
and the extension of the concrete retaining wall to each side of the
low-level outlet.

6.4 SEISMIC STABILITY

The project 1is in Seismic 2Zone 2 and according to the
Recommended Guicdelines, need not be evaluated for seismic

staibility.
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SECTION 7: ASSESSMENT, RECOMMENDAT1OMNZ AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

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

Based upon the Army Corps of Engineers' "Preliminary
Guidance for Estimating Maximum Probable Discharges"™ dated March,
1978, the watershed classification and hydraulic/hsdrologic compu-
tations, peak inflow to the lake at the test flood is 15,700 cubic
feet per second (cfs); peak outflow is 13,800 c s with the dam
overtopped bv 2.3 feet. Based upon hydraulic ccmputations, the
spillway capicity to the low point of the left dike is 1800 cfs,
which is equ:valent tc approximately 13% of the rcuted test flood
outflow.

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

c. Urgency - It is recommended that the measures presented in
Section 7.2 and 7.3 be implemented within one year of the owner's
receipt of this report, except for Recommendations 1 and 2 and
Remedial Measure 1, all of which should be implemented upon the
owner's receipt of this report.

7.2 RECOMMENDATIONS

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

l. A detailed structural investigation and rehabilitation of
the spillway and spillway channel.

2. Determination of the stability of the low-level outlet
retaining wall and downstream slope of the dam.

3. Determination of the origin and significance of the wet
areas at the toe of the dam and dike embankments.

4. Removal of all trees and tree stumps from the dam and dike
embankments, from the spillway channel, and from within 25
feet of the toe of the embankments. This should include
removal of root systems and proper backfilling.

5. A detailed hydraulic/hydrologic analysis to more accurately

determine the adequacy of the existing project discharge
and overtopping potential,

7-1
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8.

Backfilling with suitable material of the erosion ditches
and footpatns on the top and slopes of the cam and dikes ana
any other visible erosion. Renlacement of any dispiaced
riprap slope protection.

Evaluation of the condition of the concrete wall of tne dam
and necessary repairs.

Inspection and evaluation of tne low-level outlets, con-
duits and sluice gates.

7.3 REMEDIAL MEASURES

a.

Operation and Maintenance Procedures - The following

measures should be undertaken by the owner witnhin the length of
time indicated in Section 7.1.c, and continued on a recular basis.

1. Round-the-clock surveillance should be provided during
periods of heavy ©precipitation or high ©prosect
discharge. A formal downstream warning system should
be developed to be used in case of emergercies at tne
dam.

2. A formal program of operation and maintenance
procedures should be instituted and fully documented to
provide accurate records for future refeience. The
maintenance procedures should include a monthly
inspection by the owner or owner representective.

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

4. All brush should be removed from the tops and slopes of
the dam and two dikes, and from tae spillway and
spillway channel.

5. Protective vegetation such as grass, should be es-
tablished and maintained on all pare areas,

7.4 LLTERNATIVES

1his
recomnmendations.

apove

study has 1identified no practical alternatives to the
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+ STATE OF RHODIL ISLAND AND PROVIDINCE PLANTATIONS

DEPARTMENT OF ENVIRCNMENTA L MANAGEMENT

DJAM INSPECTION REPORT

DAM NO.: /ﬂg DAM NAME:M DATE: @734 ;f

DAM/DIKE EMBANKM NT M 79/0

| e Sanl lean ol M/&n&_
POOL ELEVATION ,ucaa,&-uf

GENERAL CONDITION:
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| APPROACH CHANNEL ~ OBSTRUCTIONS, ETc. _ofloar Mwm
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GENERAL CONDITION » { / M ﬂ Z
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DIVISION OF HAhoORS AND  hiVeRlo

SURVEY OF DAMS IN HRHODZ ICLAND
Woonasgquatucket river Basin =98 ot
Drainage Area at ths Danm 26.2 £q. ki,
February 1948
Spillwasy - 100' x 4' deep, capacity - 27
Estimated extreme freshet 1127 e.f.s.
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R. 1. DEPARTMENT OF PUBLIC WORKS DAM NO. s ’
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g TOUN = SMITHFIELD (mu
JAM NG Bt NAME STILLWATER RESERVO IR ON  RIVER 60 INAGQUATUCKET HIVER . WATERSHED - CHASGIAT Lok ot 3
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e e AN} ~ N ANy Tt e
PRI ~ - 0 PO . xS - *
TR0 OTATI DALS.
Woonasquatucket Draina;te Areu. 42 3t11lwater Trge.c -ip
Lirainage area at t.e dam 25.52 sg. mi, Syi1llway 100 1o
Q! Dean

8pillway canaclty 2391 cofs. Ixtreae freshet 1122 cl's

Area of the lesorvolr 330 acrea. Can.ci.v about .0

Waterman, Sprague luner arvd Lower, S !

are all abovs Stillmanvilieo =nd contrel

to such extent thes 10 ¢fs would not reaci 3cillirmenvill-
the reservoirs wera full wuen Ste fresuet camns on.

4y

This dar is in fire condition,

see Comr 1ssioner of Dams Renor<s 19611-15

August 15, 1940,
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DEPARTMIINT OF PUBLIC WORKS

STATL e filH HUWDING

N

OFFICE OF THE DIRECTOR

(RECTON
-y o o e Vi ROAT - AD
3w e ekl ™ DIVISION OF <D UK

Doy

mImeassaper Brvision or Seria ear
R E C E ‘ V C D DIVISION OF WBORS & RIVERS g:\”flg: gF O;ANH S aw 74‘;.114'.

"~

C(/{‘ § ROVIDENCE. liarch 2 PR
AASWER/ED gl Provomcs. e 29, 159
1rch/

‘\M Fu
...... e

\ 655/) nw-c-La.&uV NN .As‘;\
Smithfield, R. I.
Dear 8irs-

Will you kindly furnish this office with any datas or
olans you may have; also the name, address and telephone number,
if any, of th3a person in charge of the stillwa-er Reservoir
dﬁ o~ gates located on the iliconasguatuciket River
at Smithfield, Rnode Island in order thait we may
notify him in case of any emergency.

Kindly'return this letter with the information therean
as a means of identificsation.

If possible, also furnish us with date wher scid dwun

or gates were built or rebuilt.

Very truly yours,

| /(Z,//oﬁ“’/ay"'aé
CRL/T C:IEF DIVISION HARBORS & RIVERS.,
SY&L“OE QWLM'\A ’8)‘”4"? k\é"-'\w)qﬁw&vﬁu'wcw
P owd, JM@SCGT\I\HL* &J L,L RIS Wl

(0«4,67»/“:‘1‘ / / ! B-g

N

"Joonasquatucket Water \.orr} “’?\o u»ul,‘ uw.‘ £ M ’W’”W

\/
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OCOPY OF ILL RSP LnouTUAT LTl T e

OF COMMISOICIIZIE 70 Dl AU TellV T3,

1911 - The 'lonasquatucket ‘inte: Commeny liave coapleted

the town of mithfleld n2ar the villerc ¢” Stillw

which vlllare the reservoir forned will talze its

dam i3 compose? of three sectlions an? L. .n earti.s
a conerete cbre and co z2rate -ate ¢! amber: anc sy

1s some 2100 feet In len th and 10 feet at 1t: v
The reservoir will cover o~ arec ol 2047

reservolr it wa: foun” nenegenry Lo

of the town roscs ans il new anl =u
Pilans and specificetionz ar- t» be ou

’
water, approximetely 00,000,000 .-allenc, "n co-r

1932 -~ lentliloned in rerort.
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STILLWATER RESERVOIR DAM

EXISTING PLANS

"Stillwater Reservoir"”
Plan Number 108
July 28, 1940 :
Rhode Island Department of Public Works
Division of Harbors and Rivers
By the Works-Projects Administration
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Department of Environmental Management
DIVISION OF LAND RESOURCES

83 Park Street
Providence, R. 1. 02903

February 9, 1979

Mr. Arthur Winsor

c/o Winsor Construction Company
243 Angell Road

Lincoln, Rhode Island 02865

Re: Woonasquatucket Reservoir Dam, R.I. Dam #¥108
(also known locally as Stump Pond Dam)

Dear Mpr. Winsor;

This letter has reference to our phone vonversation of this date
relative to your anticipated rej.ire to the Woonas;juatucket Rese
Dam, R.I. Dam #108.

é As mentioned in our conversation, it is requested that you furni:

t this office two file copies of tho enclosed Application for the
Approval of Plans £ Specifications (the third copy is to be reta
by the owner), along with a deccription of the propoued ccope ot

§ work which details the extent of the project and the manner it i:
: to be accomplished, prior to the comnecncement of any remedial
work.

! Thank you for contacting this office. If we can be of further
assistance, do not hesitate to contact us.

Very truly yours:

Earle F. Prout, Jr.

Dams Section
Division of Land Resources
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I @3 STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

m ' DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

DAM INSPECTION REPORT

3|3h 108 RIVER: Woonasquatucket River WATERSHED: Woonasquatucket  DATE: August 31, 1979
IfMZ: Woonasquatucket Dam TOWN: Smithfield DISPECTED 3Y; Earle F Prout, Ir.

(Stump Pond Dam)

Woonasquatucket Res. Co. OTHER INTERESTETD PADTY:
c/o Mr. Raymond 5. Gregson, Pres.
P.0. Box 5078

Esmond, R. I. 02917

FilSON POR INSPECTION: N.P.S.I.D. - Significant/Intermediate Hazard
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Annual Inspection

* * * * * %* * * * *

GENERAL: Dam built in 1910

1947 Inspection report refers to gatehouse as "new" but is shown in
photos of 1940.

CURRENT POOL ELEVATION: Approx. 3%' below crest of spillway.

DAM EMBANKMENT: Earthen dam embankment extending northward from spillway approx.
600'. Concrete wall on pond side forms a retaining wall and downstream slope
12'-45' 2 2:1( ) in most places.
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j SCALE IN FEET

(sTiILLWATER
RESERVOIR )

B-17

Yown: - Smithfield

County:— Providence

Physical Fuatures: 304 Acres
Basin: Mon made

Maximum depth: - 15 feet
Average depth: - 10.8 fee!

Known Fish Populatian:
largemouth bass, choin pickerel,
pumpkinseed, yellow percn, whie perch, byl
head, and golden shiner.

bluegiis,

Accessibility:

This pond is accessible from Routes 5 and 116
as well as Log Road. There are ro esiablished
facitities for boat launching, however, light
boats can be launched from access off Log Rood
and the dam on the east side from Route 116,

General:

The reservoir is extremely 'crtile and hos a
high carrying capocity for fish. Survevs o
dicate overpopulation of pan tish resuiting in
slow growth of ol species. Extremely intense
uniceliar algae blooms in the summer months
are the result of poliution.
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Card #1 Pace #1

CODING SHEET DAY INIT JORY
3133 . TITT s iON DATA:

)
I, Do oumbOX + ¢ ¢ o ¢ ¢+ ¢ ¢ 2 o s s 0 4 e e 0 s e 0 o

24

3.

4.

6.

7.

9.

10.

WATERSHED DATA:

11.

12,

13.

le.

1s.

16,

ol/le

%)

City/town......---..

U,5.G.5, quad sheet numper , , + . »

OWnex/op2rAtOr o« s o o o o 2 o o & € o

Water rights owner « « o« o« . o

]

Type of ownership--pond o o v ¢ ¢ o o o o ¢ o ¢ o

-
[ ]

O

Type of ownexship--public acceSS v o« o « ¢ 2 o s o »

—
Lol

Type of public 3cCe88 o o ¢ ¢ o v ¢ o ¢ o ¢ o o o »

[

(]
o

Designed purpose of dam sve o s ¢ ¢ ¢ o ¢ o o o = o

3]

Curzent use of dam . o« « o .

® ¢ 8 & & 2 0 s 0 ¢ » o

Drainage BAsSin ¢« o o ¢ ¢ o o o « ¢ o ¢ o s o o o o

24

Ex [
e

Stuuuu....................LW

91

0

2

Area of watcrshed (nearest tenth Sqe RMin) o o o o o

AR

:

31

[

Design 8tOrm freqQuency « o o« o ¢ ¢ « o ¢ o o o o o

32

S$.C.S, Hydrologic curve nuaber . « ¢ « « « o o o .'

|

35

Peak discharge xate of watershed (C.F,S.) . o+ o+ » l O
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CODING SHET Dl TIV.T0nY Card #1 Page #2

POOL DATA:

17.

18,

19.

20.

2l.

22.

Llevation-=-normal water loavel of pool . . . i 2 l 0 7J . ‘—_()—J
£levation--pool bottom 7 dike (1/10 ft.) . .iO i BJ‘ﬂ . [_O—J

48
X . - T r
Elevation--dnstroau channol bBed (2 dike . . (OW 31 4' . ‘O

52
Area of pool surfisce (nearcst acre) . . . . [O 12 / ZJ

56
- . I [ I}
Normal storage cap. of pool (nrat acre ft.) lol-gj—g 710J

61 ‘
Water quality of pool . . . . . ¢« ¢« ¢ « & .l li
[

SPILLUAY DATA:

23.

2'.}.

25,

26.

-
2

! i
Type of spillway . . . . . . . .. R

Y

' 1
Type of material in spillway ., . e e e .|S:

S
| I
Elevation--crest of spillway (1/10 ft.) . . { o 15 o . rc)l
. ' 69

Max. safe depth of flow over spillway . . . I4l . @

1
\Uidth of spilllwey (neareat ft.) . « « + « & /'0 O

. . . . L
lMax. flow capacity of spillway (C.F.S.) . . LO i 21 7 ﬂZ]

Condition of spillway . . . « . « + & « « &

cArdnmbor................
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CODING SHEBET DaM INVENTORY
ID:

1

Caxd #2 Page #1

30. Dnnunbor..;.................lo

/

o

WASTE WATER QUTLET DATA:

5

31, Type of waste water outlet , . , . ........ic—,

[
32, Waste water outlet size (SGe ft.) o o « s o o o o E

33, Max. flow cap. Oof waste water outlet (C.F.S.). » .r ] l

14

34. Condition of waste water outlet , o o o o ¢ o o o o

DIKE DATA:

36. Length of dike (excl., spillway) (nearest ft.). « .

15

35. Blevation--top of dike (1/10 £ft.) « « ¢ « ¢ o o o JOISI L)LI. O
19
23

37. Top width of dike (nearest ft.). « « o o« o s o »

4
wur

]

38, Type of construction of dike. & ¢ o o ¢ ¢ o o o &

N

[]

m

39, Type of material indike « o ¢ ¢ ¢ o ¢ o o ¢ ¢ 2 »

W
@

40, Condition Of dik@es o o'e o o o ¢ 4 v s u e oo

]

FLOOD CONTROL DATA:

41, Blevation--expected high water (1/10 ft.). « « « «

|

! 33

42, Flood control stoxage capacity (nrst acre ft.) . .[ L l

38
43, Max.storm discharge cap. of dam (C.F.S.) & ¢ « » .r l l J J

43

44, Flood contzol SLXUCTUI@==tYPQ & ¢ ¢ o ¢ o ¢ o o o D
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CODING SHEET w DAl INVENTORY W Card #2 Page #2

DATA ON ASSOCIATEL STRUCTURES: "
45, Drain valve type . . . o e 6 o 8 s s s . 6 0 s
‘ 45
46, Drain valve size (5Q. fte o o ¢ o o o o o o o « D:]
47
47, Drain valve location (sta. on C/L of dam) . . . D+EEl
' 50
48, Draw down valve typPe o o s o o ¢ « o o o o o o o
51 _
49, Draw down valve 8ize (sqe ft.) ¢ o ¢ o o ¢ o & = D:]
N 53
S0, Draw down valve lccation (sta. on C/L of dam) . .D*[:D
\ 56 .
51, Fish ladder--elevation of flonr @ dam {(1/10 tt.)! I I l. m
60
52, Fish ladder rise (nearest ft.) « ¢ « « « o o & -[—__Ij
i 62
53, FPish ladder width (near@st ft.) o« « o o o o o « o
63
S4, Fish ladder--design depth of flow (nrst ft.) . .
64
55, Fish ladder--general location . . « o o o ¢ « o D
65
56, Fish laddar~-type Oof £i8h o o o o 4 o o o o o = o
GENERAL STATUS (¥ DAM:
60
57.Yeaxdanbuilt.....-...........[T l !
70 -
58, Date last nodification completed (mo./yr.) . . -f L }/[ l J
. .. . 74
59, Date of la:t inspection (mo,/YI.) o o« o« o o » o JO ls—l/!‘/—[g l
78
00, General condition of dam ¢ 4 « s « o o s s 4 o »
79
61.Notaox:emk.................,:]
iD:
fQ
63, CArE NUMDCE ¢ ¢ ¢ ¢ ¢ 2 o s ¢ v o ¢ o s o o s o
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APPENDIX C

DETAIL PHOTOGRAPHS
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Photo 1 - Top of dam and downstream embankmert. Note
erosion of embankment. (10/9/80).

Photo 2 - Upstream face of concrete corewall, (11/20/80).

Stillwater Reservoir Dam

US ARMY ENGINEER DIV. NEW ENGLAND NATIONAL PROGRAM OF

CORPS OF ENGINEERS
WALTHAM , MASS

Woonasquatucket River

PP INSPECTION OF Smithfield, R.I.
| i
' ’ ce#27 785 KG
T R NON-FED. DAMS pate_Jan. 1981 page__ U-T
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Photo 4 - Upstream face of concrete corewa
gatehouse structure, (10/9/80).

US ARMY ENGINEER Div. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM , MASS

CAMN ENGINEERS INC.
WALLINGFORD, CONN

ENGINEER

NATIONAL PROGRAM OF
INSPECTION OF
NON- FED. DAMS

Stillwater Reservoir Dam

Woonasquatucket River
Smithfield, R.I1.

ce# 27 785 KG

oatedan. 1981 page C-2
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Photo 5 - Downstream slope and low-level outlet structure,
{11/20/80).

Photo 6 - Masonry spillway and left training wall, (10/9/80).

US ARMY ENGINEER Div. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM |  MASS

CAHN ENGINEERS INC.
WAL LINGFORD, CONN

ENGINEER

NATIONAL PROGRAM OF
INSPECTION OF
NON- FED. DAMS

Stillwater Reservoir Dam
Woonasquatucket River
Smithfield, R.I.

ce# 27 785 KG

paTe Jan. 1981 page C-3 __|
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APPENDIX D

HYDRAULICS/HYDROLOGIC COMPUTATIONS
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Photo 11 - Low level outlet structure.
of concrete, (11/20/80).

P

Photo 12 - Low level outlet structure.

of concrete.

right, (11/20/80).

Note deterioration

Note deterioration

Note erosion of downstream slope in upper
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Photo 10 - Downstream slope of right dike.
water at toe of slope, (10/9/80).

Note standing
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Photo 7 - Masonry spillway and right training wail,
(10/9/80).

Photo 8 - Eroded section of upstream slope of left dike,

(11/20/80).
Musmuv ENGINEER DIV. NEW ENGLAND [\ pr onn  PROGRAM OF Stillwater Reservoir Dam

AL ks Woonasquatucket River

: INSPECTION OF Smithfield, R.1.

CAHN ENGINEERS INC.
ce# 27 785 KG
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PRELIMINARY GUIDANCE

FOR ESTIMATING
MAXIMUM PROBABLE DISCLARGES
IN
PHASE I DAM SAFETY

INVESTIGATIONS

New England Division
Corps of Engineers

March 1978




L MAXIMJM PROBABLL FLOOD INFLOWS
' NED RESERVOIRS
Project Q D.A. MPF
(cfs) (sq. mi.) cfs/sq. mi.
1 Hall Meadow Brook 26,600 17.2 1,546
& 2. East Branch 15,500 9.25 1,675
3. Thomaston 158,000 97.2 1,625
4 Northfield Brook 9,000 5.7 1,580
5 Black Rock 35,000 20.4 1,715
6 liancock 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
17. 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
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
' s 20. Townshend 228,000 106 .0(278 total) 820
i L4
# : 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. FEast 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
l ! 28. Buffumville 36,500 26.5 1,377
i 29, Mansfield Hollow 125,000 159.0 786
[ i 30. West Hill 26,000 28.0 928
| : 31, Franklin Falls 210,000 1000.0 210
i 42, Blackwater 66,500 128.0 520
‘ 33. Hopkinton 135,000 426 .0 316
: 34 . Everett 68,000 64.0 1,062
' 35. MacDowell 36,300 44.0 825
v
il

(o] ..




MAXIMUM PROBABIE FLOWS

BASED ON TWICE THE

STANDARD PROJECT FLOOD

(Flat and Coastal Areas)

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

D.A.

(sq. mi.)

200
34
13
30
86

5.9

184

416

331

MPF
(cfs/sq. mi.)

190
500
490
530
276
340

65
200

330

v




OUTFLOWH

ESTIMATING EFFECT OF SURCHARGE STORAGE
ON MAXIMUM PROBABLE DISCHARGES

INFLOW

Qp1

Q

T
STEP 1: Determine Peak Inflow (Qp1) from Guide
Curves.
STEP 2: a. Determine Surcharge Height To Pass
"Qp1.

b. Determine Volume of Surcharge
(STOR1) In Inches of Runoff.
c. Maximum Probable Flood Runoff In New
England equals Approx. 19’ Therefore:
STORI)
19
STEP 3: a. Determine Surcharge Height and
""STOR2"" To Pass ""Qp2"’
b. Average ''STOR1"" and '""STOR 2"
Determine Average Surcharge and
Resulting Peak Outflow "Qp3"’.

iv

Qp2 = Qp1 X (I —

and
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SURCHARGE STORAGE ROUTING SUPPLEMENT

)
|
l
; STEP 3: a.
b
C
3
STEP 4: a.
b
i C
|
l
!

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

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

Compute "'Qp3'’.

. If Surcharge Height for Qp3 and

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

Determine Surcharge Height and

"'STOR3" To Pass '"Qp3a’’

. Avg. "Old STORAvG' and ''STOR3"

and Compute '"Qpa’’

. Surcharge Height for Qps and

""New STOR Avg'' should Agree
closely




SURCHARGE STORAGE ROUTING ALTERNATE

STOR
= ] — —mm—
sz Qp1 X( 19 >
Qp2 = Qp1 — Qop1 (STOR>
19
FOR KNOWN Qp1 AND 19" R.O.
Qs STOR L.
- -

.l‘




"RULE OF THUMB"

GUIDANCE FOR ESTIMATING

DOWNSTREAM DAM FAILURE HYDROGRAPHS

T

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

STEP 2: DETERMINE PEAK FAILURE OUTFLOW (Qp]).

Qp, =

8 3
“Zr WeV9 Yo 72

Wp= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% GF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

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

STEP 3: usinG uses T0PO OR OTHER DATA, DEVFLOP REPRESENTATIVE STAGE-DISCHARGE

RATING FOR

SELECTED DOWNSTREAM RIVER REACH.

STEP 4: EST” ATE REACH OUTFLOW (sz) JSING FOLLOWING ITERATION.

A,

APPLY Qp] TO STAGE RATING, ODETERMINE STAGE AND ACCOPMANYING
IF vy EXCEEDS 1/2 OF s,

VOLUME (V) IN REACK IN AC-FT. (NOTE:
SELECT SHORTER REACH.)

DETERMINE TRIAL Q.

Qp,(TRIAL) = Qp, (1~¢)

COMPUTE V, USING Q, (TRIAL).
AVERAGE Vy AND V, AND COMPUTE Q.

)/
Qp, = Qp, (1 - &)

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

vili

APRIL 1978
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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