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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these

guidelines may be obtained from the Office of Chief of Engineers, Washing-

ton, D.C. 20314. The purpose of a Phase I Investigation is to identify expe-
ditiously 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 inspections. Detailed investigation, and analyses involving top-
ographic mapping, subsurface investigations, testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I investigation: however,

the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition

of the dam- is based on observations of field conditions at the time of in-

spection 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 s-b'lity and safety of the dam, removes the normal load on

the structurt and may obszure certain conditions which might otherwisc be do-
tectable if inspected under the normal operating environment of the struc-

ture.

It is important to note that the condition of a dam depends on numerous and

constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the

future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and

hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for

the region (greatest 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
necessarily posing a highly inadequate condition. The test flood provides

a measure of relative spillway capacity and serves as an aide in determin-
ing the need for more detailed hydrologic and hydraulic studies, consider-
ing the size of the dam, its general condition and the downstream damage
potential.

.- I
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PHtASE i I NSPECTI ON REPORT

SPRAGUE UPPER RESEPVOIR DAM! RI 03103

Section 1 - PROJECT INFORM ATION
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SECTION 6

STRUCTURAL STABI LITY

6.1 Evaluation of St rui t Iral S tabi lity

a. Visual Observit i T The field investigation revealed no sitnificant
displacements or distreso t Lit would warrant the preparation of stability
computations based on assumed soil properrties and engineering factors.

b. Design and Construction Data. No plans, specifications, or construc-

tion records of value to a stability assessment are known to exist.

c. Operatinc Records. There are no operating records of any signifi-

cance to structural stability.

d. Post Constr uct on Chanz' es. There are several post construction

changes made to the dam over the course of its history. The principal ones

are ds follows7

(1) A 16-inch outlet Dipe was installed to a length of 14 feet inside

the 2 ft. by 2.5 ft. stone box culvert.

(2) A concrete wall was built around the outlet pipe.

(3) A tile stack was added above the wood plank gate to the outlet pipe.

(4) A bentonitic clay fill was dumped on the upstream side cf the gate.

(5) Openings in the concrete apron on the north side of the gatehouse
wrecaulked and concreted.

e. Seismic Staiit . The dam is located in scismic Zone No. I and
in accordancu with r ocarond Phase I Guidelines does not warrant seisr ic

analysis.
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the rise in the Reservoir's water surface level and this flooding would be
of a marginal nature.

With an outflow of 8,500 cfs from Sprague Lower Reservoir, the roadway lead-
ing to the Reservoir will be inundated. Route 116, (Pleasant View Avenue)
will be inundated by the outflow as the box culvert under the roadway will

only pass a discharge of approximately 2200 cfs before overtoppinz. This
control poiat will cause a water surtace rise of about Ii ft. above that
which would be expected in the stream just prior to failure of the dam and
would create backwater sta2es in the Stillwater River up to a depth of albout
13 ft. An average cross section and slope on Stillwater River was computed,
showing a stage of about 8 ft. for a discharge of 8,500 cf!. This stace is
about 7 ft. higher than that which would be expei enced just prior to
failure of the dam, and would affect two structures, (one commercial and one
home) located downst ream of Route 116 with moderate floodinc. A: previously
mentioned, about 2000 ft. beyond Route 116 the flow would enter the relatively
large Stillwater Reservoir.

In summary about 8 homes, 2 commercial establishmcnts, and 2 roadways, one of
which is a state 'highwav (Route 116) are within the area of potential flood-
ing. Mountaindale Road near Stillwater Reservoir also might sustain damage

as a result of a bre.ch Failure of Soraue Upper Reservoir. See \ppendix D.
Figure 4, Sheet D-18 which shows the area of potential flooding.

14



Discharge tables and curves for the spillway and for over the top of the

dam are shown on choets D-7, D-8 and D-9 and Fig. 3 Sheet D-10, Appendix D.

Flood routings were performed for both 1/2 and full PMF. Results of these

routings are shown on Sheets D-11, D-12, and D-13, and are summarized as
follows:

Max. Max.
Head Disch.

Max. Max. Over Over

Flood Disch. Res.E1. Dam Dam

Magnitude cfs ft.MSL ft. cfs.

1/2 PMF 610 325.2 1.0 420

PMF (TEST FLOOD) 1,120 325.6 1.4 890

From the above table, it can be seen that the project will not pass the test
flood without overtopping the dam by 1.4 ft. The project, however, can han-

dle 11% of the P> flooi without overtoppi-g the (lam.

Drawdown of the reservoir is not possible through the 16 in. dia. pipe as it
is inoper, jle.

f. Dam Failure Analysis. As discussed above, the dam would be over-

topped by the PYF test flood. Also, a breach owing to structural failure
of the dam by piping or sloughing is a possibility. For this analvsis a
breach w,:as assuTt-d with !he .,<a te2r I vel at the top of dam. The "rule of

thumb" criteria suggested in the NED March 1978 Guidance Report was used for
the breath analvsis. With a breach width of 40 percent of the dam length

equal to 56 feet, an outflow of about 11,800 cfs would be realized. (See
Sheets D-14 thru D-17, Appendix D)

In the reaches below the breach the outflow first passes through Spracue
Lower Reservoir, then along an unnamed stream for about 1000 ft. where it

then joins the Stillwater River just above its crossing with Pleasant View

Avenue (Route 116). About 2000 ft. below this point Stillwater River empties
into Stillwater Reservoir where the entire volume from the breach could be

stored.

The dam at the outlet of Sprague Lower Reservoir has been breached and has
not been reconstructed. A control section at this point was taken and a

stage discharge curve for this section was computed. The analysis indicated

that the water level in Spr.IuVe Lower Reservoir would rise about 11 ft., with
an outflow of about 8,500 cfs. Whereas, the water level in Spraoue owL-r

Reservoir is believed to be below the elevation shown on the USGS Quadranle

Sheet because of Spri'ue l.owvr Reservoir's breached dam, only about six resi-
dential structures surrounding Sprague Lower Reservoir would be effected by

13



SECTION 5 - HYDRAULIC/11YDROIOGIC

5.1 Evaluation of Features

a. General. Sprague Upper Reservoir Dam is an uncemented stone wall
dam with an upstream earth fill impounding a normal storage of about
281 acre-ft. with provision for an additional 87 acre-ft. of capacity in
its surcharge space to the t,);, ot thc cam. It i Nas ically a low sur-
charge - low spillaie facilitv used tor recrtational purposes. The spill-
way is capable of d ischarginj, .bout 12(1 cfs with surcharge to the top of
the dam. The general tonographic charicteristic of the 0.5 sq. mi. (31Q
acres) drainage hasin is best described as rolling terrain. The drainage
area measures about 1. 1 mille5 l,ng aed 0.67 miles wide and rises from eleva-
tion 321.0 at the spillway crest to elevation 375 MSL. The area is generally
forested.

b. Design Pta. There is no design data available for this dam.

c. ExporitT., i. No records are available in regard to past opera-
tion of the, resrv ir, r .- t, urcharct encroachments and spills throuph
the spillwa "' maximm past intlows are unknown.

d. Visual -, r', ti ,n. There are no present evidences either along
the reservolr or in tt, i-wn4tream channel to indicate high water levels
or signs of mayr spillwiv, .utflows. No one contacted could recollect any

such occurrences-.

e. Test Flood Analysis. Reservoir area and capacity curves and tables,
for use in flood routings, are shown on Fig. 2, Sheet D-5 and Sheet D-6,

Appendix D. For determining surface areas and surcharge capacities, plani-
metered areas were taken from contours delineated on USGS 2,000 ft. per in.
quadrangle sheets.

The test flood chosen to evaluate the hydrologic and hydraulic capacity of
Sprague Upper Reservoir Dam was selected in accordance with the criteria pre-
sented in the Recommended Guidelines for Safety Inspection of D=s. Since this
dam is classified as small in size with a high hazard potential, a test flood
of magnitude corresponding to 1/2 PMF to full PMF could be selected for the
evaluation. Due to the extensive residential and commercial areas that could
be affected, a test flood of a full PMF was selected.

Precipitation data were obtained from Hydrometeorological Report No. 33,
which for the Rhode Island area approximates 24.0 in. of 6 hour point rain-
fall over a 10 square mile area. This value was then reduced bv 20 percent
to allow for basin size, shape and fit factors. The 6 hour rainfall was
distributed into one hour incremental periods as suggested in COE Publica-
tion EC 1110-2-1411. A constant loss factor of 0.1 in. per hour was deduct-
ed from th, precipitation values to give the excess rainfall used to prepare

an inflow hydrograph.

A triangular incremental unitgraph was assumed for the inflow hydrographs,
using a computed lag time value of 1.90 hours to derive a time-to-peak for
the triangular hydrograph of 1.8 hours (see computations on Sheets )-2 and
D-3 Appendix W). A PMF inflow hydrograph is shown on Fig. 1, Sheet D-4,
Appendix D, indicating a peak inflow of about 1,490 cfs or a CSM of about
2,980.

12



SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

The Sprague Upper Reservoir facility is operated by personnel of the Greater
Providence YMCA. There are no reservoir operations as the outlet gate
is inoperable, nor are there documented operating procedures. The caretaker
for the dam lives adjacent to Sprague Upper Reservoir and usually visits the
dam daily in the summer and less frequently in the winter.

4.2 Maintenance of Dam

Little Maintenance is required except for periodic cutting of brush and tree
growth on the dam crest. No documented maintenance instructions have been
prepared.

4.3 Maintenance of Operating Facilities

Except for the maintenance noted above, no specific maintenance program is
in effect. It is presumed that some maintenance to the gate has been per-
formed in the past to keep the mechanisms operative. However, this has not
been done for some time as the outlet gate is now inoperative.

4.4 Description of any Warning System in Effect

No warning system is in effect at Sprague Upper Reservoir Dam.

4.5 Evaluation

Although little is known about the construction of the facility, it has
simple operating devices and, as such, requires no detailed operatinG,
procedures. Maintenance involves periodic growth removal from the embank-
ment and surveillance regarding seeps, slope damage, animal burrows, etc.
The outlet operating gate requires checking and repairs should be made as
necessary. A formal warning system should be developed.



works are judged to be in very poor condition, owing to the lack of opera-
tive dewatering facilities and the presence of a sinkhole on the crest of
the dam immediately above the outlet culvert. Although this depression is
reported to have been there for a long time, it appears to have become sig-
nificantly larger recently. This, in conjunction with the large volume of
seepage, indicates that the structural integrity of the dam may be threatened.
There is also extensive tree and brush growth on the crest of the dam.

10



dam axis for about 120 ft. It then cascades down a natural rock face to the
valley below and into the unnamed brook leading into the lower reservoir.
(See Photo Nos. 5 & 6, Appendix C)

The outlet for this project is located at mid-span of the dam. According to
the plans of the Rhode Island Department of Public Works, Division of Har-
bors and Rivers, the outlet culvert is a 2 ft. by 2.5 ft. stone box culvert
leading from the gatehouse on the upstream face. However, the actual outlet
observed was a 16 in. dia. cast iron pipe. This pipe was apparently inserted
into the stone box culvert to a length of approximately 10 ft. to 14 ft. in
1940 or earlier. A concrete headwall was then built around this pipe which
measures 18 ft. wide and varies from 3.5 ft. to 4 ft. high. The outlet channel
just downstream of the outlet pipe runs through a natural valley in the rock.
This bedrock appears to be a weathered gneiss.

The gatehouse at the crest of the dam is over a wet well. According to an
inspection report dated January 16, 1957, the upper end of the outlet pipe
is covered with a plank gate set in steel channels that act as gate guides.
A pre-existing valve stern made of wooden timbers rotted away and in 1957
was removed and replaced with 2 inch galvanized pipe. There is an intake
stack consisting of three 12-inch vitrified tile pipes with a large copper
screen installed over the intake stack. The inlet level is approximately
9 feet below the top of the Dam. The plank gate is inoperable. (See
Drawings, Appendix B and Photo Nos. 7 & 8. Appendix C)

d. Reservoir Area. The shoreline of the reservoir upstream of the dam
is very stable and bedrock is well exposed over perhaps 50 percent of the
shore. No evidence of slides or other problems were noted.

The reservoir area is used as a YMCA day camp and there are several docks
located on the shoreline. There would probably be no damage to these ow-
ing to a rise of the water level within the surcharge space of the reservoir;
however the access road to the dam would certainly be flooded.

e. Downstream Channel. The unnamed brook below Sprague Upper Reservoir
empties into Sprague Lower Reservoir about 1/2 mile downstream. There are
many homes along the shoreline of this lower reservoir. The dam at this
lower reservoir has been breached and outflows from it would continue along
the unnamed brook to the Stillwater River just west of the Route 116 river
crossing. Eight homes and several commercial establishments are situated
along the unnamed brook below the lower reservoir and the Stillwater River.
The culvert carrying Route 116 over the Stillwater River is about 22 ft.
long and 8 ft. high.

3.2 Evaluation

The visual inspection has adequately revealed key characteristics of the dam
as they may relate to its stability and integrity. The dam and appurtenant

9



SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General. The visual inspection of Sprague Upper Reservoir Dam took
place on 3 April 1979. The reservoir was at about elevation 321 ft. There was
leakage through the 16 in. dia. outlet pipe (about 10 gprn) and through the
outlet culvert headwall and adjacent stone wall face(estimated to be about

300 to 400 gpm). The damn appeared to be in very noor condition.

b. Damn. The Sprague Upper Reservoir Dam is an uncemented stone wail dam
with an upstream earth fill. The crest length is about 252 ft.. the top width
of the damn varies from about 15 feet at the abutments to 80 feet at the mid-span
of the dan and the maximum height of the dam is about 25 feet. The batter of the

downstream wall is about 1 horizontal to 8 vertical. The upstream slope of the
earthfill dam is partly covered with small rock riprap. The slope appears to
vary from about 2 horizontal to 1 vertical, to about 1 1/2 to 1. Brush growth
has begun to intrude on this upstream slope, while at the crest of tile stone wall
many 3 in. to 6 in. dia. trees have become established (see Photo No. 1, Appen-
dix C).

The masonry wal.l forming the downstream slope is primarily a dry wall. How-
ever, there are some mortared joints, particularly on the bottom 10 to 12 feet

above the base of the dam. There is a pronounced bulge on the face of the
Stone wall, However, previous sketches and inspection reports indicate that
this condition has existed for some time. The downstream face of the wall is
partially covered with vegetation. (See Photo No. 2, Appendix C)

There is a small pothole or sinkhole, located at the center of the dam in line
with the outlet pipe and gatehouse, or about 96 ft. left of the right abutment
and 66 ft. right of the left abutment. It measures approximately 3 ft. in diam-
eter and about 14 in. deep. Previous inspection reports have indicated that this
condition has existed for several years. However, generally this condition was
referred to as a slight depression. Discussions with the operator indicated that
the sinkhole has appeared recently (see Photo Nos. 3 & 4, Appendix C).

Seepage was noted at the location of the outlet pipe for a distance of approxi-
mately 60 to 70 ft. to the right. The heaviest seepage occurred over the top

of a poured low concrete wall over the outlet pipe, estimated at about 300 to
400 gpm. There is also minor seepage of about 3 to 5 gpm approximately 40 ft.

left of the outlet pipe at the toe of the dam (See Photo Nos, 9 & 10).

c. Appurtenant Structures. The spillway is located 300 ft. north of the

left abutment and consists of a natural channel through a solid bedrock gorge.

The channel sides appear to be stable. This spillway is spanned by a snaill

wooden bridge about 20 ft. long. The channel proceeds perpendicular to the

8



SECTION 2 - ENGINEERING DATA

2.1 Design Data

No data on the design of the dam or appurtenances has been recovered and
probably none exist. In the course of the inspection, measurements were
taken and a sketch plan and profile layout of Sprague Upper Reservoir Dain
and appurtenances has been prepared. These sketches are shown on Figure 1
in Appendix B.,

2.2 Construction Data

No records or correspondence regarding construction have been found.

2.3 Operation Data

The dam is operated by the Greater Providence YMCA. There appear to be no
formal records.

2.4 Evaluation Data

a. Availabilitv. Since no engineering data is available, it is not
possible to make anl assessment of the safety of the embankment. The basis
of the information presented in this report is principally the visual ob-
servations of the inspection team.

b. Adequacy. The lack of in-depth engineering data did not allow for a
definitive review. Therefore, the adequacy of this dam could not be assessed
from the standpoint of reviewing design and construction data, but is based
primarily on visual inspection, past performance history and sound engineer-
ing judgment.

c. Validity. Not applicable,



e. Storajg (acre-ft.)

(1) Recreation pool - Not applicable

(2) Flood control pool - Not applicable

(3) Spillway crest pool El. 321.0 - 281

(4) Top of dam El. 324.21 - 368

(5) Test flood pool El. 325.6 - 416

f. Reservoir Surface (acres)

(1) Recreation pool - Not applicable

(2) Flood control pool - Not applicable

(3) Spillway crest El. 321.0 - 23.4

(4) Top of dam El. 324.21 - 26.5

(5) Test flood pool El. 325.6 -27.6

g. Dam

(1) Type - Uncemented stone wall with upstream earth fill

(2) Length - 252 ft.

(3) Height - 26 ft.

(4) Top width - Varies from about 15 ft. to 80 ft.

(5) Side slopes - Upstream from 2 horizontal to 1 vertical to 1 1/2:1
Downstream 1 horizontal to 8 vertical

(6) Zoning - Not applicable

(7) Impervious core - Not applicable

(8) Cutoff - Unknown

(9) Grout curtain - Unknown

(10) Other - Nil

h. Diversion and Regulating Tunnel - None
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i. Spillway

(1) Type - Natural rock gorge

(2) Length of weir -3 ft.()

(3) Crest elevation -321.0

(4) Gates - None

(5) Upstream channel --Natural rock gorge

(6) Downstream channel - Natural rock gorge

(7) General. - Nil

J. Regulating Outlets

(1) Invert -299.84

(2) Size - 2 ft. by 2.5 ft.

(3) Description -. Stone box culvert through dam

(4) Control Mechanism - Gate valve in line in wet well at gatehouse,
with control hoist.

(5) Other -A 16 in. dia. pipe emanates from a headwall constructed at the
downstream end of the stone box culvert.

6



(3) _s 1', l I l. i' ' t T ) of 7. The spillway at the
reservoir i; ,, r , t, Ihe total spil lway capacity at

top of dar , . l, it ,,: _' '

(4) _Unpattd , I c -it inn. The ungated
spillway capacity i<; , ,;t 'd I tion 325.6 ISI.

(5) (;_itt1 II ' ' l tin. Not applicable.

(6) Gated S illv , lr F! Itv it ion. Not applicable.

(7) Total ,SpiIlw -v I, C a it I V ,I t.-I11(t2 The total spill-
way capacity at the test , ' .: ,; , tht, ,,m - (t) above, 200 cfs
at elevation 325.6 MSL.

(8) Total Proiect Di -,hi '  it I,.-t (d F I El vi t , n. The spillway is
inadequate to hand L th, tes I al a ind ti, idTa-ir id l,, overtopped by about
1.4 ft. at elevation 325.6 MSI,. :'hV total lischarge through the spillway and
over the dam would be about 1,12C) crs.

c. Elevations (Ft. above MII,)

(1) Streambed at centerline of dam - 299.84

(2) Maximum tailwater -- Not computed

(3) Cpstrean invert of outlet culvert - 300.29

(4) Recreation Pool - Not applicable

(5) Full flood control pool - Not applicable

(6) Ungated spillway crest 321.0

(7) Design surcharge (original design) - Unknown

(8) Top of dam - 324.21

(9) 'rest flood design surcharge - 325.6

d. Reservoir

(1) Length of maximum pool -. 2,500 ft.

(2) Length of recreation pool - Not applicable

(3) Length of flood control pool - Not applicable
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been classified as having a hjh hazard potential in accordance with the

Recommended Guidelines for the Safety Inspection of Dams.

e. Ownership. The dam is owned by the Greater Providence YMCA, Provi-

dence, Rhode Island.

f. Qprator. Mr. Cezar L. Ferreira, Asst. Program Director, Greater
Providence YMCA, 160 Broad Street, Providence, Rhode Island, 02903.

Telephone: (401) 456 - 0100.

g Purpose of Dam. The dam impounds a lake used for recreational pur-
poses.

h • Design and Construction History. It is not known by whom the dam
was designed or constructed. A 1946 inspection report by the Rhode Island
Department of Public Works, Division of Harbors and Rivers, states that be-
tween 1905 and 1910 the Woonasquatucket Reservoir Company took over ownership
of the dam from a man named Donovan and at that time the pond w.. called

"Upper Donovan". The inspection report also stated that there was a record
of leaks in the dam going back several years to when a grist mill was operated

at the site by Mr. Donovan. Hence, it is surmised that the dam was construct-

ed around the turn of the century.

i . Normal Onerating Procedure. As the outlet gate is inoperative, there

are no normal operating proccdures for release of water. The dam is maintained

by the Greater Providence YCA. Trees, brush and debris are removed

periodically.

1.3 Pertinent Data

a. Drainage Area. The drainage area contributing to the Sprague Upper

Reservoir is situated at the headwater of an unnamed brook. The drainage

area encompasses a total of about 0.5 sq. mi. (319 acres), of which 23 acres

are occupied by the lake. The longest circuitous stream course contributing
to the lake is about 4,600 ft. long with an elevation difference of about

54 ft., or at a slope of about 64 ft. per mile. The drainage area has a length

of about 1.1 miles and a maximum width of about 0.67 miles, w;th an average

width of about 0.6 milts. The basin consists of both open fields and forest-

ed areas, with sparse population.

b. Discharge at Damsite.

(1) Outlet works conduit. Discharge from Sprague Upper Reservoir is pro-

vided by a 16 in. dia. outlet pipe which has been installed in the downstream

end of a 2 ft. by 2.5 ft. stone box culvert. The invert of the outlet culvert

at the dam is at elevation 299.84 MSL. Presently the outlet gate at the up-

stream end of the culvert is inoperative.

(2) Maximum Known Flood at Damsite. No records are available of flood

inflows Into SpraLguV Upper eservoir, nor of spillway releases and surcharge

heads during such inflows.
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wall dam is about 2 ft. and the downstream face of the stone wall has a batter
of 1 horizontal to 8 vertical. The slope of the upstream face of the stoe wall
could not be ascertained. The upstream face of the stoeno wall is cevered with
an earth fill which varies from about 15 ft. wide at the abutments to about
80 ft. wide at the mid-span of the dam. The upstream slope of the earth fill
varies from 2 horizontal to 1 vertical, to about 1 1/2 to 1 and the slope is
covered with small riprap.

(2) Spillwav. The spillway for Sprague Upper Reservoir Dam is located
about 300 ft. north of the dam and consists of a natural channel through a
rock gorge. The channel floor is about 3.2 ft. below the crest of the dam,
has a bottom width of 2.5 ft. and side slopes of 3 horizontal to I vertical
on the left side and nearly 1 to 1 on the right side. The rock formation ap-
pears hard and competent and is not lined with concrete.

The spillway channel is carried roughly perpendicular to the dam axis for
about 120 ft. into and through the abutment, and drops in clcv,tion about
4.5 ft. At the end of the channel water flowin , throurh the spillway cas-
cades down a rock face to the valley floor below and then back to the unnamed
brook. A wooden bridge is provided where the access roadway cros.es the spill-
way channel.

(3) Outlets. The outlet for this project is located at mid-span of the
dam, where a 12 ft. by 12 ft. gate house is located just upstream from the dam
crest. A 2 ft. high by 2.5 ft. wide stone box culvert extends from the un-
stream face of the gate house to a concrete headwall at the toe of the down-
stream face. A 16 in. dia. pipe installed in the downstream end of the culvert
provides the outlet for water flowing through the stone box culvert. A wooden
plank vertical slide gate operated from a rod and handwheel regulates flows
through the outlet. At the time of inspection this gate was not operative and
it has not been operative for serveral years.

c . Size Classification. The Sprague Upper Reservoir Dam is about
26 ft. high, impounding a storage of 280 acre-ft. to spillway crest level and
about 368 acre-ft. to top of dam. In accordance with size and capacity crite-
ria promulgated in the Recommended Guidelines for Safety Inspection of Dams,
the project is categorized in the small classification.

d . Hazard Classification. A breach failure of the dam at Sprague Up-
per Reservoir would release water down the unnamed brook leading to Sprague
Lower Reservoir. It could be expected that a sudden release of water from
Sprague Upper Reservoir would be stored in the lower reservoir with some
flood ing of ,;hore side properties. However, inspection of Sprague Low-
er Reservoir Dam revealed that this dam is breached. A flood wave would there-
fore pass through this reservoir, continue down the unnamed brook to its
confluence with Stillwater River. In this instance it would be expected that

there would be danger of about eight homes being affected with a possibility
Gf loss of more than a few lives and excessive economic loss. Two com-
mercial establishments as well as the Route 116 crossing over the Stillwater
River could also be affected. Consequently, Sprague Upper Reservoir Dam has

2



SECTION 7
ASSESSMENT, RECOM!MENDATIONS & RE.MEDIAL. MEASURES

7.1 Dam Assessment

a. Condition. On the basis of the Phase I visual examination, Sprague
Upper Reservoir Dam appears to be in very poor condition at the present time.
The deficiencies revealed indicate that further investigations are requireU'.
The principal items of concern are :.he major seepage of 300 to 400 gpm
emanating from the downstream face of the stone wall, the presence of a small
sinkhole at the crest of the dam above the outlet culvert from the gatehouse,
inadequate spillway capacity, and the lack of drawdown capability for
emergency conditions and/or repairs and maintenance wrrk.

There is also a considerable amount of brush growth on the upstream slope,
as well as nany 3 in. to 6 in. dia. trees along the top of the stone wall.

b. Adequacy of 'Information. The lack of in-depth engineering data did
not allow for a definitive review. Therefore, the adequacy of this dam
could not be assessed from the standpoint of reviewing design and construc-
tion data, but is based primarily on visual inspection, past performance
history and sound engineering judgment.

c. Urgency. The recommendations and remedial measures enumerated below
should be implemented by the owner within one year after receipt of the Phase
I Inspection Report, except that the investigations of the sinkhole at the
crest of the dam should be carried out within three months.

d. Need for Additional Investigation. Additional investigations are
required as recommended in Para. 7.2.

7.2 Recommendations

It is recommended that the owner should retain the services of a competent
registered professional engineer to make investigations and studies of the
following items, and, if proved necessary, design appropriate remedial works:

(1) Make soils and foundation studies, and determine the cause of the
sinkhole at the crest of the dam.

(2) Determine the cause of the seepage at the toe of the dam.

(3) Determine whether the dam should be raised and/or additional
spillway capacity provided to prevent an overtopping of the dam.

(4) Determine whether the existing outlet culvert and slide gate are
repairable and of adequate size for emergency evacuation of the
reservoir.

(5) Determine whether the outlet culvert headwall requires repair.
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7.3 Remedial Measures

a. Operation and Maintenance Procedures

(1) Brush growth on the upstream slope of the earthfill should be
removed and controlled on a regular basis.

(2) A program for removal of trees and their root systems from the top
of the stone wall and filling with suitable backfill material should
be adopted.

(3) Debris and overhanging trees should be removed from the spillway
discharge channel.

(4) Seepage quantity and clarity in the outlet channel should be
monitored on a monthly basis until its source is determined.

(5) A formal surveillance and flood warning plan should be developed,
including continuous monitoring of the facility during heavy
precipitation.

(6) Procedures for an annual periodic technical inspection of the dam,
and appurtenant works should be instituted.

7.4 Alternativ±s

The only parctical alternative to those discussed in Para. 7.2 is to drain
the reservoir and breach the dam.
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NARRAGANSETT IMPROVEMENT COMPANY
223 ALLENS AVENUE, PROVIDENCE 3. R. I.

TELEPHONE DEXTER 1.0051

COMMERCIAL ° INDUSTRIAL • RESIDENTIAL

PAVEMENTS

BITUMINOUS CONCRETE FOR SALE
N4T

,2L LVrSON CONSTRUCTION EQUIPMENT FOR HIRE

January 21, 1966

......... BR ,YMCA
160 ?road Street
Providence, 1l. I.

Nr. Frank Iagv Ex-Secretary

Dear Sir:

I have been asked by the Camp Committee to report
to you our fJndirn s regarding; repairs to the dam at the
new Day CamC Center in Greenvillez 'vie have been unable
to find any blueprinLs or records reaarding construction
or previous repirs, however in talking with Xr. Steere
who wor',ed on te dam when Brown o.ned it and after making7
a careful on site ins pection we have the following
reoommandations:

The present gate and spillway seem to be tight. The
majority of the leekare seems to be north of the existing
gate, Attermpts to stop these leaks by adding concrete to
the water side of the dam have been -:-rtly effective.
Attempts to stop up the pipe on the lower side of the dam
only divert the water throufh the stores around the viue.
We have hear, ° nfor-t on tha.t one tir;e another spillwa y
ex:isted in the area where leak's sea!m to exist, To determine
the conditions in this arr-a and th methods necces s try to
stop the leaks an excavation ,0 ro,,l by 20' b
about 20' will be reqiired. A craIne will be necessary
for this excava ro because of the deiath and the ree to
cast the dirt Gut of' the area. If tile leaks are all in
the area of an o1, srillway reaai.rs med backfil1 wi]1) be
fai rlv 'sy 'ine:ye If not we shnuld be able to
deterni ne n]ow extenr:ve te e needed reeirs will be. This
ex rI or, tory e::crjvat ion and lackfil1 should ne dre at a
period of low water and should cost not over <$700.0?.

Yours truly,

Kirke P. bvers.i)n Jr.
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UNITED STATES DEPARTMAENT OF AGFICULTLUE
SOIL CONSLVNATION S~FJVICE

March 12, 19+6

I-fr. Cira;]d H. Ltz
Lxecntiv'> Director
Greo'ter i-rovidcnce '(V>'

}Providence, h. 1.

Isar N". ROtz:
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DIV~I, ~N 0" HIAkN)Rb ANU RI'/ER;

bURVF,;Y OF DAML it! RHODE IL3LAND

Woon- qqustuck'--t Piver hari- LOrjt je

1raiinare Area ait the Dan,, O.4 :bq. Mi.

February 191,P

Spilly~ay - The sil.wny is a ditch in rock cut v.hich at full hank will

have a Secti-onal area of about /,0 si. feet. TIhe rcug-hnei-s of the dithh

rnai:c it im~ziieto closeIy estim,-te Its dicagn'capa city ltot

a ratingr b~y ciurres t mrter :neasuremtnt.:s. it is pirchable tlat the vi~t,

of the water at* full kin~k will be alb\Jut 10 feet 1,,-r secon(I ahich results

in a rpiJ iway a t:-f/

The f~a~s is- in r or er. Ii,,e leakajge 41,ad -. o,,,I -O the1 raw-~f

has rec' atly he:" t te pod aarltivtcly low level ever, iith the g_-ate on

Draw-cff clo,-ez. ijls Co,:1 Lion idicates tha-t it is not safe to fil the3

Pon(%

~st i 5O~ crc'fr efset 74. c.f. s.
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a.9 fc r ex--e rime ntal and ma-lntpnance roromospF- Sri in' wiv was i fo r ter ar cr r ne -

~ul~gof the''In

We j 17-" ver.' -l id ts r( gn to fur'h--r dtiI' .L'riw th-.!. n!erfi aP--4rF
r~rr". a%~ and tri .nt this h - &e7n Sr. alenloaF o x; Lr n 0 r F.c y, 'sr

';~/r': -rrtary of l~rown C'oitiriig Hese'rvA 1' n
:::ttrr+



WOMSO

(P r' o the 1),-1 March 2, 10j50

Mr. Henry, s, he

Pivisi n of' H oWrot ivers
,epartmt of IyIblic Woras R:Up -S au ;z
I'tae O ffice udng(I.a Nol;I

Dear Mr. ire:

Your letter of Fetruarv i~?:aclressed? t. -r. 1iav-nport has tbeen,, zferr-d t mIea:
Lr. Davenport regrets there has b~eer: delay in sending it to ,n

Although 1 had Intended to answer your letter p Lara rt-;b parai-ran I :think :i:ow
had better treat. it in a little differnt manner.

in 19KFren U niversity discussed wItth the Woonassatuc~et Res-rwtir C n': h

owners of th-e U per Erorl: Dm, some matters cncenx: r~gtv rf-epatr of" thf d4am. Th~e
hLese reel r CrrTpany in 'A upist, of 1lL- stated suhs*Iaotlri ly tat th ey we~r-. unatle t, rr.axe
-epairs at the re!;ervoir but the iFoar-d of lrtrswouldi "s- rb rcn t 1" "o: versit tc
make su-ch re; ahrs as they may see fit- to _rrprove the bo, in ain,- sw irrsn faciLities",.

Frrom thttime until now the- ri varsity ha:: bees- ,aaL)E. to, dc rgtnotut.moor
rrr,,ai rs. Hcw ;e r 'r NIvme VP , e!- . woo te tI Wr. ',.A.Ari~~ the rv~s ,~ 9, rwi esr
foC.r trr rompary,; jsc' so jnt - -atlerp~- st. K 10: ther slulcewoy on the
water si 'de of toe darm. This. wa.s I, tP e tstalp 9, ec s that if at aLn-, t-;n7e suich instal-lati r.
sefeed ondesi rabl- it c- .A he rnv'.w-01 rut aff-ot: ng the, Iram in any way. SuIrsequently
Mr. Aniders " n railed mOe or. Nnvemts,.r I., Sato stthali ttis worat wol: be satisfactory ana
Iacknotledroud bro con7-versatL107 in T-. letter of November 15', iHex; ressing v rc rtr
for giJving us the ov.-ortunitv' t,, ex;;er: 'ei.t with rrethoois of ir'rprcvi r4g *he water level of t.,oe
re ervotr.

At th pirsent Ur r-eis, Installed thi s stacK of tile mens ritedi a:-d on its top,
:nser-tei a gr!i thre or wr*ich, wa-ter can. flow if it rashes tinc h)eight (,f thu stack.

::naivthe heig-ht ,f the -itacX is wail below the Igh-water mark for the reservoidr.
oeon Tat ha:f ~e oc nf richd by our Su.peointe-r;dent of ?uildinrs and rrsthat tA~s
tru 1,1. r) n1c wiO , fferts the o;t ritoro, of the an fc r 1'rin lld the water

re f, tb' IV w1)e I.s 4jr os. h eve , fs crntte
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July 7, 1067

TO: Hr. Henry Is6 , Chinf

FROM: C. F. Replinger

SIM.TJECT: Inspection of R.I. Dam No. 120, Upper Sprague Damn, Smnithfild. R.I.

Pursuant to your instructions I investipgated subject damn on July 5 * 1967,

The Greenville Y.1.!C.A. Outiriq Cent.er is under the Jurisdiction of Dan

Nelson, c/n) Y.M.C.A. 160 Broad St., Providenec, phone 331-9200. The phone

it the carap is 231-98~9c.

Nnrraranrett Irmnrrr.'csent Cn,., 223 Aliens Ave., Prnvidcnce,, phone 331-0051
(Yirke ].vcr;nn) mnade tempoDrdjy_rcv;.irq to the dam~ by eycavating near the gdto

hiaure r4 'w-n to wnter level an,, founc: a l1ea'K which they stopped with a clay fll.

Thif-. wii eo,_ns i cerO a-, A terivoriiry plug. Plans are in prDCess by Everson fcar

perr~itnlt rvQk-irs whiich are anticipated to be done in the fall.

At vrrc'nt 'tih, w-0- r in the re.-orvoir 's 2 ft. h elow the ga.te house floor.
VcrNy litt le woter 15 on the downf-trean qide of the damn, the level being approx-

Ir-stfly -'ft.* hel ov the revervoir level.

A rn ' flo~w of witcr is rnn over the spillway, approximitely 535 ft. to
the, n DTt h ';f- I ) f t 11 1,_ It e' ho01u eC.

Byron Itf#ere 'f 1;,-Ywn U'niversit y haq aided the Y.M.C.A. in its plans for

repz rt;

Appnictln- A,, ~ r(, 3eft with Mr. Nelson.

C. F. ,Nplinger



the 'Jo :~
pond L: I-

to you a!; s;oon~ -'si.: -,

Silin''rely

J. 3. oo..-

cc:

Mr. Coc~;an
E~r. Suprenant
M~r. Strere

Enlsure



BROWN UNIVERSITY
PROiDEimNci: 1 2. RHiODE I SLAN13

Januaryj 13/,1)

lEr. ienrv I se
Divisiocf I cahrs annl Livers
De:cart' .ent o' toh!lic U'orks

Provi 'ace 2, bodecic 1b-land

Dear ! r. Ts':

In acerznctaa ;i.,th your washi, I Lm canfirlni:-' 1!1 w:':i y ai ixv'.
of' thu. Fe' " ine on- and adljacent to thec Gate h'ouse enl TL''"

Darn.

In a pe'o 0 talk ,-±it yeu it had Ur, -r, ±nacar 45 nul
valve '-''-i ti' n pl ace of tli"' 1 "n v( 0:1
ticsn 0- ! ilIe n;:lll'_ p fo,_r cI I ~ oc to a &-'i'tt:
so th1e pl3, -;,l ' i- til in use.

It tm- 2 mo nid the vahe stem2, madc, of ooccoQecr c rotted -.. l.
This ' rr.'-' ye' tx'c inchi ' av sea rc

"Or. h'a14 a'- 02o, w"'s cln. cc"5  3 aill v'uiter re-
ttrict are. * 1"1': -. t rc . ncv'x' for an' atl

A ~ r Ic;:i-d.w.i tae onle t istk C1......

c1 1 iC r-t aroan an1 t!oe ::at'.:;u( Ca' at.11h

I'd a i the on th le, rccd ales'-.. I. 1''

d 110n.



NA

inno,'t o. Mr. Ferri n

d i iL :.n Px.'ftro I p -'nr n tkI
- 'v' t r i n n. (Aq' PV'" A

INsrECTI
2
n Vt': . ~ '

DATE OF WPE~rfflO

C;CE A__ 11r11''q1 r7 A t r

Mn '. t'' AI 1

%, '' 1 1 ' r 1''r 1a , t n r ' n :! e 1

ho s rj'n lV t !- W n :. 1 1t' Y~ t .N:i ! r l K

int ke C('Ot'r','t'ir "1 .1 n" a - t Itt p : i1. *,- r 1

n , W ~ Lh r7_i''c i r. ca I ov. (,- 1 a :; I,:11X' s 7 rr n I ad p

at2 , 1 : ear is t e ('11 tnt~ i t 51nt ito' M, hu 1t , -2'

ni'7 1 1h 'nroil Tor xi niv'o a h 1''1'l ai in c t !1(211 c,

io a' inn 6 al dviten: Lx' t .e 1 1 Aot n

l nt102 1 l l.(p buft l has pc iic'i: b'k' !' i1 Jjin >'z"



Greater P'rovidence Yotmg Hani's Christian tzsociation

Me=~ to: Wb it P~ay Concern
F rc": LDo ite"~, Frmink Fawy, an~d Gerry rots
Ke: D= at the Greile Y!-CA 0Outing- Center

Q2 a Arcerzt 6Lor of tbA fmcilit$Jes nt the bnShjT-rd aesei Lici.n in Cr-enii.e
severail conlauvin-as ti-re tirawn cor-ceriag accesary S&tepa to be t&1en on
the deem repair rroject:

1. That U~r. Kirke F-vervan be ez~,ura~*.d to hev'i his ex',lnratory project
imeditely; tbiso project :U; cna ehout w.ich Le kuns benpreviouslv
contacted Q.nd bwa,- ea to v7Ay'tr t&kLe for tkt acpo;oivA~te sur- 0147
The hopeful outcama of the vc'1r. tory project Ls th2i il diiug of finl
appairent i-~Ag in th.s core oL the &iaz. Thiz- LtzL compljetc-i -,ov.

2. With th.: Lnovlodgo jzaisad from the itnp1.oratory' project, thoa lejkaka3
arez muxt be cired ' pe out and Lhe core of the cdma repsired in wl-hntu.ver
way is dceuid feztible &ad nmcazr~ary bry I.r. Evecoo cazd the CtrgiueerB.

This project preferbbly to beo coiplated in the fall of 1966.

3. Mhe exirtgp gateoout "hich Is not oporable uiajt be either rc'iaired or
reznsei- in ortior th-4t the Lwo-l of the Inke oay 1-e &-itainad at rhe
Lcirght dcsirab.e for dcy c"mp vse. This 1:art of tha projec-: L~o b,3 cOm-
plotcd &ra coorn a ponsible.



Report on dam at Brown University Outing Center at Greenville, Vhode Island - page 2

There also has been constructed by the University, as a temporary expedient,

a reinforced concrete box culvert out into the pond as an extension of the old

stone culvert. Into the top of this culvert is connected a vertical overflow tile

pipe riser. The upper end of this new culvert is closed. The apparent reason for

its construction was to prevent leakagc through the old wooden slide gate.

We are of the opinion that it will be worthwhile to attempt further repairs

onil after ccmplcte draw-down of the pond for a thorough exaiamination of the dam

and its foundations. We are also of the opinion that further attempts at blocking

any leakage should be confined to only the upstream side of th- dam for the reason

that blocking the do -nstreaa face may even be dangerous by causing saturation of the

earth fill and so reducing its stability.

If and when the pond is dra-,in do;.ra it will be advisable to measure the changing

rate of outflow under the reducing head.

The suggestion has been rridc (as a temporary expedient for this su'm.;r) of

pumping the leak at the dCo'nstreai:i side of the da- up and over and into the pond.

This would rcquire a 1otor-drivcn pumzp in the order of 10-horsepower capocity w,,hich

may have to be operated continuously during, the dry season.

Needless to say, we would be glad to work with you on this entire problem if

your intere.sts so require.

Very truly yours,

CHIARLE"S A lla GUIRE & ASSOCIATES

Wendell S. Bro,-n



Grcater Prov.±U-ence YOUng1 'Men' ChriStI-n Association

Con~y c-f r. ranort fren: Cir ( 
1 -n A,. llagulre & Asocintes on di7:i nt Brom' Unive-rvity

Outing, Center, Greenvill, Mhad'.ocl Island Datecd Jiene 114, 1965

We are of the op-Inlon that the question of szltisflautory repair of the damn is a

moajor undcrtcaking invalving considerable tine and ex-pense.

Prom what vwe can learn of thc constrv:stion oE the ea-rLth fll da.a, there is no

cut-oif w.all within it or %:7-der it:, and it rests upon -- lelgc nnlopiug o.nrc;

and has a record of at least cnL' f--i2ure, and v history of seriouo conltinuouf;

lezking for Lhe Past severzal years.

At th.- presenv 1 ~ there is an old stone bo.: cut:, apprornatt-ly 2 fcct

hiEh and 2 1./2 feet w;ide (p;ro-.ably wi±th open joints), exrending from ttne uptstrc=-

face at tile lcol oi the bottom- of thc pon d, sloping dc~mn !o a discharge vcinti on

thc doi-notrcim face a-xro.:se -tcly 28 feet beloIw thle rcp of the 0daM.

Alo;i- the,: !c-:,cr or c~eer~afoe, i coincrete heid.:;ri. has !bee.n o ure

within rceieat yearn, apparcnt ly to rece leaklcage. Th1is is" penoutratef by a

)14-ilnch t e pipe aic inl the Dottoa of tho cul-vort n c':edn feo; Ifeet f it

phs ;ip:! i; 1m; c'Arrying( 0's of the2 freeC flot; o'f tim n "m :hich waeti~t

to b2 in C-he crer o 20 ie l n S peC.r 1:1inu. YTen halve rol-C! 'by epstIene topp-n.

In- he .. r:nc~vl of Lhis- ewe~r-""!L.; OJ-1)1 oc ' -o ( frCes 0h.7~ ~- C'OLe16 the p 'e

en Is- sr o cesad u-der te s' t;: o t! te -c"S 3 1 nl Oovc *:: s

and uls 1~:s~n ~'. ' hn;.gitecr ~.

Ar the u:e(nAof tis 5 Cfl (OJ1V55 t;LI Ct ill- 11;YIL;.)' 7 C ef tee-

dame, there I s,s roe sf5:':vntI as.!d o ee- ~n a -dCd1'. - : he

of h'rv h 5 ~i:cit -L-s



REC OM, ,ENDATI 0113

At the present time the teaks in the dam appear

to be sufficient to pass all the water received Jn the

pond.

The wall built south of the gatchouso on the

pond side of the embanlument is an effort made in the

right direction to stop this leakage, but further stud y

of the trouble should be made with the idea of devising

means to make the dam tighit by constructions on the pond

face of the dam. Any work done on the do, n-stream face

of the embanloaent to stop leakage results in saturating

the emban1iacnt and if csrried out to an extent which

stops all the leakage, mey produce a condition which may

allow the material in the jmban)icnt to slide. A minor

improve'ent to avoid hil- salturation of the embanmoncnt

would be the removal of the plate at the end of the lC"

spiral pipe in the old draw-off culvert.

It is advisable to do this ir-mediately and no

further wotk should be-.done in the down-strea-m face of the

embankment for the purpose of stoppinv th:e ieakage.

%,hen work is contemnlated for the purpose of

stoppinF this lesage, plans should be submitted to tl.is

office for approval before any construction is started.
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APPENDIX C

PHOTOC RA 1'FlS
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SPRA(;UI: UPPILR I> :VJi

1.- Vi (,w f ron ri ght abutment hrowing hr im t and
growh 1 top of dam

2.Dowintream face of !;to,,(, wall



SPP1A(JTI UPPERJ 1ki*SAV01 I)AM

Act.- t,-~

3* ni~ I-, w I c t m id I-liiu h of dami c rest.
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APPENDIX D

HYDROLOGIC AND IIYDRAICLI C COMPUTATIONS



SPRAGUE UPERRES ERVOIR DAM

9. Seepage at outlet pipe &he.-dva1]

10. Seeng a ) t oMttict Ipt' & litcidwall



SPRAG;UE UPPER RESERVOIR DAM

7.View of inoperable gate stem inside gatchou'Se.

8. VTj . o0f g1,itehon;C from c'rest of dam.



SPRAGUE UPPER, RES ERVO IR DAM

5. V ew of spillway channel from down, tream.

6. View of dv..' treiiii spillway channel.
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