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DEPARTMENT OF THE ARMY 0
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

ATTENTION OF:

NEDED

jJi Z 9 i979 ,.- . .. -.-.

Honorable Edward J. King
-- Governor of the Commonwealth of 0

Massachusetts
State House
Boston, Massachusetts 02133

Dear Governor King:

I am forwarding to you a copy of the Upper Stoneville Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use

and is based upon a visual inspe'ction, a review of the past performance .
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask ".
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth

- of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Massachusetts Electric Company, 939 Southbridge
Street, Worcester, Massachusetts 01610, ATTN: Mr. Barry Huston, .
District Superintendent.

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

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely yours, I .

Incl
As stated C lonel, Corps of Engineers

*e .ivision Engineer 0

. . . .... . . ..... .. .. . .
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NATIONAL DAN INSPECTION
PROGRAM

PHASE I INSPECTION REPORT 0

BRIEF ASSESSMENT

Identification No.: MA00196
-I 0 ° -

Name of Dam: Upper Stoneville Reservoir

Town: Auburn

County and State: Worcester County, Massachusetts

Stream: Chapin Brook - a tributary of Blackstone River

Date of Inspection: November 16, 1978

Upper Stoneville Reservoir Dam is a 420-foot long, --.

15-foot high earthfill dam with a nearly vertical down-
-.stream dry stone masonry wall for the downstream masonry --

face. The dam was built in the late 1800's. There are
two operable 2-foot by 2.5-foot gates at the main spillway.

IL A 15-inch diameter low-level outlet located near the
center of the dam has not been operated in recent years.
The main spillway, which has an effective weir 15 feet

. long, has been excavated into natural ground at the east
end of the dam (right abutment). The auxiliary spillway,
which has a weir length of 25 feet, is located at the west
end (left abutment). Discharge from the dam enters Stone-
ville Pond about 1,000 feet downstream from Stoneville
Reservoir.

There are deficiencies which must be corrected to
assure the continued performance of this dam. This con-
clusion is based upon the visual inspection at the site,

-. the available engineering data, and limited evidence of
operational and maintenance procedures. Generally, the
dam is in "fair" condition. According to the Corps of
Engineers guidelines for the classification of hazard
potential, the dam has been placed in the "high" hazard

The fnllowing nre visible signs nf eistress which
. indicate a potential hazard at the site: seepage at the

downstream toe, voids in the vertical stone masonry wall
of the dam where smaller stones are missing, and vertical,

UPPER STONEVILLE RESERVOIR DAM •

;... 'rw.



7- . - .

randomly located fractures in the stone blocks. In addi-
tion, riprap near the main spillway should be replaced.
The low level outlet gates should be repaired. Small
trees and brush should be removed from the crest of the .
dam and downstream area.

Hydraulic analyses indicate that both spillways
can discharge 940 cfs or 59 percent of the test flood
with the water surface at Elevation (El) 573.3, which is --

the lowest elevation on the dam over which discharge S
will occur. The outflow test flood, amounting to 1,590
cfs, one-half the probable maximum flood (PMF), will
overtop the dam by 0.8 feet at a water surface of El
574.1. The analysis assumes that all flashboards have
been removed.

It is recommended that the Owner engage a qual-
ified consultant to evaluate the seepage at the down-
stream toe, fracturing of the blocks in the downstream

*-. wall, and feasibility of raising the embankment to
prevent overtopping. In addition, the owner should
accomplish the following: repair low level outlet,
repair downstream wall, remove trees and brush from
crest and downstream area, repair concrete at main
spillway, replace riprap on upstream slope near main
spillway. The owner should also implement a warning
system and systematic program of inspection and
maintenance. S

The recommendations and remedial measures out-
lined above and in Section 7 should be implemented by
the Owner within a period of one year after receipt of

- this Phase I Inspection Report. In the interim the
-' slide gates should be opened and the pond drained to .

invert El 567.9. An alternative to these recommenda- ..
tions would be to breach the dam and drain the poxld,

- CL 3
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C,;.. "Edward M. Greco, P.E.
" . ';; " ) )Project Manager

, Metcalf & Eddy, Inc.

Approved by: / Connecticut Registration
No. 08365

S~ph~ *'A OF 4]'"]"- ""icSteph~nprdnL. Bishop, P.E. / SEHN. r '"'"""/7]

Vice I~STEPHEN
Vice residnt X L.Metcalf & Eddy, Inc. U BISHOP -

N. 19703 o
* Massachusetts Registration O,,T -

No. 19703 MAo, L Y."
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This Phase I Inspection Report on Upper Stoneville Reservoir Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recomlnerdations -r
consistent with t-e R~ecomm-ended Cuideli es for Safe-t-, Ins)ectlon of
Dar.s, and w.ith good engineering judgment a-nd practice, an%-' is hereby __

submitted for approval.

JOSEPH A. MCELROY, B MR
Fou-dation & Ylaterials Branch.S
Engineering Division

C.-.2SFAr M. .AERZIL\~ MEMBER
D.esign Branch .. .

7r. aneer-Ing Di.vision

4'ef, Veservoir Control1Ce? r*
ater Control Branch

En~eerngDivision

*



PREFACE

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

In reviewing this report, it should be realized
that the reported condition of the dam is based on obser-
vations 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 stabil-
ity 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 environmental of the structure.

It is important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature. . -.

It would be incorrect to assume that the present condi-
I ~ tion of the dam will continue to represent the condition S

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 accord- S

ance with the established Guidelines, the Spillway Test
* Flood is based on the estimated "Probable Maximum Flood"

for the region (greatest reasonably possible storm
runoff), or fractions thereof. Because of the magni-
tude 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 rela-
tive spillway capacity and serves as an aid in determin-
ing the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general .

condition ard the downstream damage potential.

UPPER STONEVILLE RESERVOIR DAM
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OVERVIEW
UPPER STONE VILLE POND DAM

AUBURN, MASSACHUSETTS 0
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SECTION 4

OPERATING PROCEDURES

4.1 Procedures. During the summer, 2-foot high
flashboards are installed with a crest at El 571.0.
This is to provide a higher water surface elevation
for the Auburn Town Beach. During the spring and
fall the two outlet slide gates at the main
spillway are opened to lower the Reservoir in
antipication of high runoff.

4.2 Maintenance of Dam. Although the Owner visits the
site periodically, the dam is not adequately
maintained. There is a dense growth of vegeta-
tion both on the crest of the dam and along the
downstream toe. The downstream dry stone masonry
wall is in poor condition with many voids in the
wall where smaller cobble size stones have been
dislodged There is severe seepage at the dam.

4.3 Maintenance of Operational Facilities. Only the
two slide gates at the main spillway are appar-
ently maintained as they are reportedly operated
bi-annually. Although the gates are operational,
they were leaking severely from the sides and
bottom at the time of the inspection.

The low level outlet at the middle of the dam is
not maintained and apparently has not been operated
with-in the recent past (at least five years). The
outlet leaks as water was observed discharging from
the pipe.

4.4 Description of Any Warning Systems in Effect. There
is no warning system in effect at this dam.

4.5 Evaluation. There is no regular program of main-
tenance or warning system in effect at Upper
Stoneville Reservoir Dam. This is undesireable
considering the dam is in the "high" hazard cate-
gory. A program of inspection and maintenance and
a surveillance system for this dam should be
implemented as recommended in Section 7.3.

UPPER S7ONEVILLE RESERVOIR DAM
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A wooden bridge across the auxiliary spillway
provides access to the dam. The bridge is in
excellent condition.

d. Reservoir Area. The area immediately adjacent
to Stoneville Reservoir is a moderate to highly
developed residential area. The least
developed areas are wooded and have a slope
between 3 and 18 percent.

e. Downstream Channel. Water over the two spill-
ways flows in separate channels into an upper
reach of Stoneville Pond about 1,000 feet down-
stream of the dam. The discharge channels are
shallow, wooded streams with exposed boulders
on the bottom. The channel slopes at a
gradient of about 6 percent.

3.2 Evaluation. The above findings indicate that the
dam is in fair condition, and there are several
deficiencies which require attention. It is evi-
dent that there has been little maintenance done at
the dam. Recommended measures to improve these
conditions are stated in Section 7.3.

7 4

.-S
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the location where the wall reaches its maxi-

mum wall height (about 300 feet from the west
abutment). About 100 to 200 feet downstream of - -.
the east abutment, a swampy area with a con-.. .
siderable water surface was observed. This
could be a possible location of seepage. .....

c. Appurtenant Structures. Both the main and
auxiliary spillways appeared in fair to good
condition. The concrete was sound at the main
spillway although some minor spalling and
efflorescence were noted at the walls. The
ogee section of the spillway was slightly
pitted. The concrete at the auxiliary spill-
way was in generally good condition although
the weir was pitted. There were no flash-
boards in place at the main spillway while the
flashboards at the auxiliary spillway, consist-
ing of 18-inch high frame and plywood panels,
were in poor condition. The flashboards were
supported to the frames by steel pins.

The dry stone masonry training walls at the
auxiliary spillway were in fair condition as ... ..-.

many voids and loose stones were observed.
There was also a log boom laying across the
auxiliary spillway to prevent debris from -

reaching the spillway. The approaches to both 0 5
spillways were in fair condition at the time of
the inspection. Leaves and a few tree limbs
had accumulated at the crest of the spillway.

The slide gates at the main spillway were in
operable condition according to the owner. The
stems and operators for the gates, which were
in good condition, were enclosed in a locked , -.

gate house. Both gates were leaking severely
from the bottom and sides. Possibly some
debris prevented fully closing the gates. The
concrete at the outlet showed some minor 0 0
spalling.

The low level outlet at the middle of the dam, .

consists of a 15-inch diameter cast iron pipe.
The outlet valve was leaking approximately 2 to
5 gallons per minute. The valve for the outlet
has not been operated for at least the past
five years and was not operational for this -.

inspection. The concrete portion of the gate. -

house was in poor condition although the stone
masonry wall appeared in good condition.

UPPER STONEVILLE RESERVOIR DAM
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I Inspection of the dam at
Upper Stoneville Reservoir was performed on
November 16, 1978. A copy of the inspection
checklist is included in Appendix A. Previous S S
inspections of the dam have been made by
others since 1925. An inspection was made in
September, 1976, by the Massachusetts Depart-
ment of Public Works. A copy of that report
is included in Appendix B.

b. Dam. Upper Stoneville Reservoir Dam consists
of an earthfill section with a downstream
vertical dry stone masonry wall. An auxil-
iary spillway is located at the west (left)
abutment while the east (right) abutment
adjoins natural ground. The main spillway was S S

constructed within natural ground 100 feet
east of the east abutment. The crest of the
dam is generally level at about El 574,5+.
The width of the crest averages 25 feet. The
crest is an access road to the spillway and is
grass covered with brush growing on the up- S S
stream slope and among the stone riprap.
Riprap along the upstream face ranged in size
from 1 to 2 feet in diameter. -

The downstream wall consisting of random sized
dry stone masonry was apparently constructed P S
with a slight outward batter. Voids between
the large stone are evidence of smaller stones
teing dislodged throughout the years. A
visual inspection of the downstream wall indi- -.-
cated it to be in fair to poor condition. The
number of voids in che wall where smaller S 0
stones have fallen out indicate areas which
should be repaired. Throughout the face of
the stone wall, vertical fractures were noted
in the stone blocks.

In the downstream area near the east abutment, P
many cobble size rocks have apparently been
dumped. Seepage was noted at approximately

UPPER STO71EVILLE RESERVOIR DAM
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* 2.4 Evaluation

a. Availability. There is limited engineering
t data available.

• .
0

b. Adequacy. The lack of detailed hydraulic,
structural, and construction data did not
allow for a definitive review. Therefore, the
evaluation of the adequacy of this dam is
based on review of available drawings, visual
inspection, past performance history, and
engineering judgment.

c. Validity. Comparison of the available draw-
ings with the field survey conducted during
the Phase I inspection indicates that the
information is valid.

pS

I

UPPER STONEVILLE RESERVOIR DAM'
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SECTION 2

ENGINEERING DATA

2.1 General. There are three drawings dated March,
1950; August, 1955; and November, 1955, available ..

from the Worcester County Commissioners' Office
showing proposed reconstruction and additions to
the dam (see Appendix B). The 1950 drawing shows

-- proposed reconstruction of the main spillway. The
1955 drawings show plans first for the proposed
auxiliary spillway and then for the proposed aux-
iliary spillway, bridge and abutments. No other
plans or specifications are available from the
Owner, State, or County relative to the design,
construction, or repair of this dam. Hydraulic 6
computations for the auxiliary spillway are
included in Appendix D.

W, acknnwledge the Pssistance and cooperation of
t personnel of the Massachusetts Department of

Public Works: Messrs. Willis Regan and Raymond .
Rochford, and of the .assachusetts Department of
Fnvironmental Quallty Engineering, Divisior of
Waterways: Messrs. John J. Hannon and Joseph
Iagallo.

Also, we acknowledge the cooperation and assis- -
tance of personnel from the Worcester County
Engineer's Office: Messrs. John O'Toole and
Joseph Brasauskas.

We acknowledge the assistance and cooperation of ._.-
the Owner, the Massachuetts Electric Company in .
Worcester, Massachusetts.

2.2 Construction Records. The only construction
records are the 1950 and 1955 Plans referred to in
Section 2.1 and included in Appendix B. There are
no as-built drawings for the dam, spillway or
outlet structures.

2.3 Operating Records. No operating records are
available, and there is no daily record kept of
the elevation of the pool or rainfall at the dam
site.

UPPER STONEVILLE RESERVOIR DAM

9

W W 0 0 0 0 a 0 a -0 0
. ." -... °



J. Regulating Outlets. There are three regulating
outlets at the dam. At the abutment of the
main spillway are two 2-foot by 2-1/2-foot
slide gates which are operated by hand cranks
and mechanical operators, located in a locked
control structure. These gates are normally
operated twice a year. The invert of the
gates is at El 567.9. A third outlet, which
has not been operated within at least the past
five years, according to the owner, is located
within the embankment approximately midway
between the two spillways. The outlet pipe is
15 inches in diameter with the invert at the
discharge end of El 558.6. A mechanical

- operator with a hand crank is located within a
locked structure.

I

lS

I[ I

UPPER STONEVILLE RESERVOIR DAM

• - -.-. "

8 . . .

w w U U U --U U-U U U U U



(5) Spillway crest: 64

g. Dam
* 0

(1) Type: earthfill

(2) Length: 420 feet

(3) Height: 15 feet
* 0

(4) Top width: 25 feet

(5) Side slopes: 2-1/2 (horizontal) to 1

(vertical); downstream - vertical wall

(6) Zoning: Unknown - -

(7) Impervious core: Unknown (although past . ' . )'
inspection report indicates plank core
wall present)

(8) Cutoff: Unknown * S

(9) Grout curtain: Unknown

i. Spillway

(1) Type: (Main) ogee :0 7
(Auxiliary) broad-crested

(2) Length of weir: (Main) 15 feet
(Auxiliary) 25 feet

(3) Crest elevation: (Main) 569.0 (assumed
benchmark) (Auxiliary) 569.7
Both without flashboards

(4) Gates: None

(5) Upstream channel: (Main) gravel bottom -
concrete side walls
(Auxiliary) stone paving, dry stone
masonry side walls

(C) Downstream channel: (Main) channel cut .- .

in natural ground
(Auxiliary) stone paving to natural
ground

UPPER STONEVILLE RESERVOIR DAM
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(4) Full flood control pool: Not Applicable
(N/A)

r . (5) Recreation pool: 569.0 (without

flashboards) 571.0 (with flashboards)
(6) Spillway crest (ungated): 569.0 (main

spillway) 569.7 (auxiliary spillway) -

S. (7) Upstream portal invert diversion tunnel: -

N/A S

(8) Stream bed at centerline of dam: 558.6

(9) Maximum tailwater: N/A

low d. Reservoir S

(1) Length of maximum pool: 2,400 feet

(2) Length of recreation pool: 2,400 feet

(3) Length of flood control pool: N/A

e. Storage (acre-feet)

(1) Test flood surcharge (net): 325 at El

574.1

" (2) Top of dam: 775

(3) Flood control pool: N/A

(4) Recreation pool: 500 (Approximate)

(5) Spillway crest: 500

f. Reservoir Surface (acres)

*(1) Top dam: 64

"(2) Test flood pool: 64

(3) Flood-control pool: N/A

(4) Recreation pool: 6.4

*Based on the assumption that the surface area will not
.- - increase significantly with changes in reservoir eleva- .
* tion from 573.3 to 574.1.

UPPER STONEVILLE RESERVOIR DAM
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S -.

be drumlins. Residential areas occur mainly
along Rochdale and Leicester Streets with
sparse development along Stafford and Auburn
Streets. .

b. Discharge. Normal discharge is over the main - '
and auxiliary spillways. The crest of the main

spillway is at El 569.0 while the crest of the
auxiliary spillway is at El 569.7. The entire
main spillway from side wall to side wall is 29
feet. However, a gate house in the spillway
reduces the effective length of the weir to 15
feet. The main spillway is a concrete ogee
weir approximately 9 feet high from crest to
channel bottom. The auxiliary spillway is
about 25 feet long and consists of a flat weir S S
which gently slopes to the bottom of the stream
channel. The spillway is about 8-1/2 feet high
from the crest to the bottom of the channel.

Water from both spillways flows in nearly
parallel channels about 1,000 feet downstream
to Stoneville Pond. The area surrounding the
discharge channel is wooded and slopes down to
Stoneville Pond at about a 6 percent grade.

Without flashboards the main spillway will
* discharge 410 cfs while the auxiliary spillway S

will discharge 530 cfs with a water surface at
El 573.3 which is the low point on the crest of
the dam. The effect of flashboards will be to
reduce the capacities. At the same water
elevation the slide gates will discharge 100

* cfs. Under one-half the PMF the dam will be 0
overtopped by 0.8 feet with water surface at El
574.1.

c. Elevation (feet above Mean Sea Level (MSL)). A
benchmark at El 569.0 was established at the
main spillway crest. This elevation was based 0 6
upon United States Geological Survey (USGS)
topographic map (1973) water surface elevation
for Stoneville Reservoir (see Figure B-i).

(1) Top dam: 573.3 to 574.7.

(2) Test flood pool: 574.1

(3) Design surcharge: Unknown
UPPER STONEVILLE RESERVOIR DAM
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outlet gates at the main spillway can be opened
by hand cranks and mechanical operators located
within a locked structure on the crest of the

*dam next to the spillway. A low level outlet
near the center of the dam has not been
operated in the recent past (five years). '":"

g. Purpose of Dam. Water is stored in the Reser- -.--.

voir for recreational use. The Auburn Town
Beach is located on the shores of the Reser-
voir. The water within the reservoir is not
required by the owner for any purpose.

h. Design and Construction History. Available
records do not indicate the date of construc-
tion of the dam, but it is assumed the dam was
constructed during the late 1800's. Records of
past inspections reports indicate repairs and
additions have been made periodically.
Drawings, received from the Worcester County
Engineering Department and included in Appendix

r" B, show repairs proposed to the main spillway
in 1949 and plans for a new auxiliary spillway
in 1955. The proposed repairs appear to have
been implemented at the main spillway and the
auxiliary spillway was constructed generally in
accordance with the plans. Past inspection
reports indicate that a plank core wall is
located within the embankment of the dam. At
various times, leaking through the downstream . .-

wall has been reported. Leaks were
periodically noted in past inspection reports.

i. Normal Operating Procedures. The top of the
flashboards are set at El 571.0 throughout the
summer. The water level is maintained for -

recreational use. During the spring and fall, ...

the flashboards are removed from the main
spillway and the slide gates are opened to
lower the water level about 1.5 feet.

1.3 Pertinent Data

a. Drainage Area. The approximately 1,709-acre
q267 square mile) drainage area includes

numerous swamps, brooks, and small un-named
ponds in both Auburn and Leicester, Massachu-
setts. The area is largely undeveloped, wooded
and swampy. Within the drainage area are
several elongated hills which appear to

UPPER STONEVILLE RESERVOIR DAM
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spans the auxiliary spillway. The abutments
for the bridge, which also form part of the
sidewall, are concrete.

ft Water flows over the spillway in a shallow,
tree covered and boulder laden stream channel,
which approximately parallels the channel from
the main spillway. The flow eventually
reaches Stoneville Pond without joining flow
from the other spillway.

Flashboards which are installed on the
auxiliary spillway consist of 2 by 4-inch wood
frame and plywood panels. The flashboards are
18 inches high.

A low level outlet, consisting of a 15-inch 0
cast iron pipe, penetrates the embankment at
approximately the midpoint of the dam. The
invert of the pipe is at El 558.6. A locked
gate house enclosing the valve stem is located
on the crest of the dam.

c. Size Classification. Upper Stoneville
Reservoir Dam is classified in the "small" '" .

- category since it has a maximum height of 15
feet and a maximum storage capacity of 775
acre-feet.

d. Hazard Classification. Downstream of Stone-
- ville Reservoir is an upper reach of Stone-
. -ville Pond. Adjacent to this area are Roch-

dale Street and Wallace Avenue. Several resi-
dences are located in this area which would be
impacted by a failure of the Upper Stoneville 0
Reservoir Dam. The residences are about 1,400
feet downstream of the dam. Accordingly,
because of the possible loss of more than a

few lives, the dam has been placed in the
* . "high" hazard category.

e. Ownership. The dam is owned by the Massa-
chusetts Electric Company, 939 Southbridge
Street, Worcester, Massachusetts 01610.
Mr. Barry Huston, District Superintendent
(617-791-8511) granted permission to enter the
property and inspect the dam. -

f. Operators. The dam is operated by personnel
of the Massachusetts Electric Company. The

UPPER STONEVILLE RESERVOIR DAN
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the Town of Auburn, Worcester County, Massa-
chusetts (see Location 1Nap and Drainage Area
Map).

b. Description of Dam and Appurtenances. Upper
Stonevile Reservoir Dam consists of an earth-
fill section with a downstream vertical dry
stone masonry wall (see Figures 6-1 and B-2). -'-

The crest of the dam which is about 25 feet
wide is grass covered. The crest of the dam
varies between El 573.3 to El 574.7. The
upstream face has a 2-1/2 (horizontal) to 1
(vertical) slope with stone riprap protection
ranging in size from 1 to 2 feet. Brush and
grass cover most of the upstream slope. The
length of the dam is about 420 feet with a
slight bend at the east end where it ties into
natural ground at the right abutment. An
auxiliary spillway is located near the west
(left) abutment. The main spillway is located
in natural ground about 100 feet east of the
east (right) abutment of the dam. S

The main spillway consists of a concrete ogee
section having a maximum height of about 9
feet above the bottom of the downstream
channel. The length of the weir is about 15
feet (see Figure B-l). A gate house is
located at the crest between the two concrete
training walls of the main spillway. Two 2 by
2-1/2-foot slide gates are situated below the
gate house. At the time of the inspection,
there were no flashboards in place although up

a to 2 feet of flashboards are reportedly placed
on the spillway during the summer. Water over
the main spillway flows to Stoneville Pond
about 1,000 feet downstream of the dam. The
discharge channel is relatively shallow, tree
covered and filled with boulders.

0
The auxiliary spillway, constructed at the
west abutment during 1955 consists of a com-
bination 25-foot long, broad-crested, stone
paved and concrete weir (see Figure B-1).
Downstream from the crest of the spillway is a
7-foot long concrete apron and then 14 feet of
stone paving. The slope of this section is 9
(horizontal) to 1 (vertical). The sidewalls
of the spillway on both the upstream and down-
stream side are stone faced. A wooden bridge

UPPER STONEVILLE RESERVOIR DAM
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NATIONAL DAM INSPECTION
PROGRAM

* PHASE I INSPECTION REPORT 0

UPPER STONEVILLE RESERVOIR

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8,
1972, authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
national program of dam inspection throughout
the United States. The New England Division
of the Corps of Engineers has been assigned
the responsibility of supervising the inspec-
tion of dams within the New England Region.
Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts.
Contract No. DACW 33-79-C-0016, dated Novem-

K ber 28, 1978, has been assigned by the Corps
of Engineers for this work.

b. Purpose

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify con-
ditions which threaten the public safety
and thus permit correction in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

(3) Update, verify and complete the National
Inventory of Dams.

1.2 Description of Project

a. Location. The dam is located on Chapin
Brook, a tributary of the Blackstone River in

UPPER STONEVILLE RESERVOIR DAr.
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General. Drainage to Stoneville Reservoir
originates principally in wooded hills and
swamps to the west of the reservoir. The
drainage area consists of about 1,709 acres
(2.67 square miles). Water flows from Stone-
ville Reservoir into Stoneville Pond. The dam
at Stoneville Reservoir is an earthfill dam
with vertical downstream dry stone masonry
walls. The weir of the main spillway at the
dam is about 15 feet long with a crest at El
569.0. The main spillway was excavated into
natural ground 100 feet east of the east abut-
ment. An auxiliary spillway having a 25-foot
long weir at El 569.7 was constructed at the

* west abutment of the dam. Each spillway has
provision for about 2 feet of flashboards.
The low area between the right abutment of the
dam and main spillway at which overtopping
would occur is 573.3. Two operable slide
gates and a low-level outlet provide emergency
discharge outlets.

b. Design Data. There are no hydraulic compu-
, -. tations available for this dam except for the

computations of the auxiliary spillway. The
maximum design flow is unknown.

c. Experience Data. Hydrologic records are not
-- . available for this dam. The dam has appar-

ently not been overtopped in the past accord-
ing to previous inspection reports. A trench
was cut in the "north end" of the embankment
to prevent overtopping in 1936. The present
owner did not know if the dam had been over-
topped in either 1938 or 1955.

* . d. Visual Observations. Both spillways appear in
fair to good condition. Minor efflorescence

& and spalling was noted. The flashboards had

been removed from the main spillway but were
in place at the auxiliary spillway. The

. [approach and discharge channels were not
clogged but there were leaves, small trees and

- -, boulders in the discharge channel.

UPPER STONEVILLE RESERVOIR DAM
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e. Test Flood Analysis. The Probable Maximum
Flood (PMF) rate was determined to be 1,550
cfs per square mile. This calculation is

fi based on the average slope of the drainage 0
area of 3 percent, the pond-plus-swamp area to
drainage area ratio of 10 percent, and the
U.S. Army Corps of Engineers' guide curves for
Maximum Probable Flood Peak Flow Rates (dated"-
December 1977). Applying one-half the PMF to
the 2.67 square miles of drainage area results 0
in a calculated peak flood flow of 2,100 cfs
as the inflow test flood. By adjusting the
inflow test flood for surcharge storage, the
maximum discharge rate was established as
1,590 cfs (600 cfs per square mile), with a
water surface at El 574.1. This analysis 0
assumes all flashboards have been removed.

Hydraulic analyses indicate that both spill-
ways and outlet could discharge 1,040 cfs or
65 percent of the test flood when the water
surface is at El 573.3 which is the low eleva- •
tion on the crest of the dam. Both spillways,
with outlet closed, can discharge 940 cfs or
59 percent of the test flood. These dis-
charges are less than the outflow test flood -

of 1,590 cfs and therefore the dam would be
overtopped by about 0.8 feet. 0

f. Dam Failure Analysis. Based on a possible
failure of the dam with the water surface at -

El 573.3, the peak discharge flood flow would
be about 7,600 cfs. It is probable that
several residences (less than 10) could be S
flooded along Rochdale Street, particularly at
the Burnett Street intersection. Rochdale -

Street as it crosses Stoneville Pond would
probably be overtopped.

At El 573.3 the auxiliary spillway would be dis- 0
charging 530 cfs. This would result in a
depth of water in the west discharge channel
of 3.6 feet. Failure of the dam would pro-
duce a surcharge height in the channel of 6
feet for a total depth of 9.5 feet.

UPPER STONEVILLE RESERVOIR DAM
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of Upper Stoneville Reser-
voir Dam is based on a review of available

- drawings and the visual inspection conducted 0 0

on November 16, 1978. A detailed discussion
of the visual inspection appears in Section 3,
Visual Inspection. Based on this inspection,
the dam is judged to be in fair condition.
Those factors which are considered of major
importance to the stability of the dam include . S

the seepage under the toe of the downstream
wall, poor condition of the downstream wall
due to the voids, and vertical fractures in
the stone masonry. Seepage at the toe has
been noted in previous inspection reports
performed by others. S S

b. Design and Construction Data. Discussions
with the Owner, County, and State personnel
indicate that there are no available plans,
specifications or computations on the design
and construction of the dam. 0 0

Drawings of the reconstruction of the main
spillway and construction of a storm spillway
are available and included in Appendix B.

Information does not appear to exist on the S
type, shear strength, and permeability of the
soil and/or rock materials of the embankr.,.nt.

c. Operating Records. There is no instrunenta-
tion of any type in Upper Stoneville Reservoir
Dam, and no instrumentation was ever installed S S

in this dam. The performance of this dam
under prior loading can only be inferred by
physical evidence at the site.

d. Post-Construction Changes. There are no as-
built drawings available for the Upper Ftone- 0 S
ville Reservoir Dam. Based on visual evidence
and field measurements during the inspection,
the spillways appear to have been constructed
as shown on the drawings included in Appendix B.

UPPER STONEVILLE RESERVOIR DAM .•
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, .
U AND REMEDIAL MEASURES

* 7.1 Dam Assessment

a. Condition. Based upon a visual inspection of
- the dam, there are several deficiencies which 0

should be corrected to assure the continued
performance of the dam. The observed seepage
under the toe of the wall should be investi-
gated. The downstream masonry wall should be
repaired and the cause of the fracturing of
the stone blocks investigated. The leaking 5
gates at the main spillway should be repaired
and valve at the low-level outlet should be
made operational. The brush and trees should
be cut down and maintained along the crest and

r at the downstream toe. The swampy, wet area
about 50 feet downstream of the dam should be
monitored for possible flow.

Hydraulic analyses indicate that the two spill-

ways can discharge a flow of 9 40 cfs at El
573.3. An outflow test flood discharging at -
1,590 cfs (assuming both gates and low-level
outlet open) will overtop the dam by about 0.8
feet. Generally, the dam is considered in fair
condition.

b. Adequacy. The lack of detailed design and
* construction data did not allow for a defini-

tive review. Therefore, the evaluation of the
adequacy of this dam is based primarily on
review of available drawings, visual inspec-
tion, past performance and engineering
judgment. *

c. Urgency. The recommendations and remedial
measures outlined below should be implemented . -

by the Owner within one year after receipt of
this Phase I Inspection Report.

d. Need for Additional Investigation. Additional
investigations to further assess the adequacy
of the dam are outlined below in Section 7.2
Recommendations.

UPPER STONEVILLE RESERVOIR DAM
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7.2 Recommendations. In view of the concerns over the
continued -performance of the dam established by
this report, it is recommended that the Owner
employ a qualified consultant to evaluate raising
the embankment to prevent overtopping , the seep-
age at the downstream toe and fracturing of the
stone in the downstream masonry wall.

* Recommendations on repairs and maintenance proced-
ures are outlined below under Section 7.3, Remedial
Measures.

7.3 Remedial Measures

Operating and Maintenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It is recommended that the Owner:

(1) open both slide gates and drain the pond
to invert El 567.9 until all the recom-
mendations and remedial measures have 0
been implemented.

(2) insure that the low-level outlet is
operational;

(3) repair the downstream masonry wall after 0
conducting the investigation recommended
above;

(4) selective removal of trees and brush from
the crest, upstream slope and downstream

* area of the dam and fill resulting excava- • .
tions;

(5) repair the concrete along the spillway and
gate house to prevent further
deterioration;

(6) maintain the spillways and discharge
channels free from accumulated debris;

(7) replace riprap on upstream embankment
between the dam and main spillway;

(8) implement a systematic program of main-
tenance inspections. As a minimum, the
inspection program should consist of a

UPPER STONEVILLE RESERVOIR DAM
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monthly inspection of the dam and appur-
tenances, supplemented by additional
inspections during and after severe -

storms. All repairs and maintenance 0
should be undertaken in accordance with
all applicable State regulations; -" -""

(9) periodic technical inspections of this dam
should be continued on an annual basis;

(10) institute a definite plan for surveil-
lance and a warning system during periods
of unusually heavy rains and/or runoff.

7.4 Alternatives. An alternative to implementing the
recommendations listed above and the maintenance 0 5
procedures itemized would be to breach the dam and
drain the reservoir. This may be undesirable since
the Town of Auburn relies on the impounded water for
recreational purposes.

S S
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PERIODIC I!K7PECT10OY

PARTY ORGANIZATION

-~UPPER STONEVILLE DAM DAT E Nov. 16, 1978 __

TIME8:OOAM-12:OONoon

WEATHER Cool clear

W.S. ELEV.569.08:.
Assumed benchmark E1.569

____ on spillway crest

R. Weber 6.L. Branagan ____

H. Lord 7._ _ _ _ _ _ _ _ _ _ _ _ _ _ _

D. Cole8._ _ _ _ _ _ _ _ _ _ _ _ _ _ _

W. Checchi 9 ________________

E. Greco 10.__ _ _ _ _ _ _ _ _ _ _ _ _ _

PROJECT FEATURE INSPECTED E''Y

Dam Embankment R. Weber /E. Greco

-. Spillway R. Weber/ L. Branagan

~1 9

U~l 40 0 0 0



PERIODIC INSPECTION CHECK LIST

PROJECT UPPER STONEVILLE DAM DATE Nov. 16, 1978

PROJECT FEATURE Dam NAME R. Weber!

DISCIPLINE Geotechnical NAME

AREA EVALUATED CONDITIONS

DAM EMBANKMENT - .'- .
Varies from El. 574.4 to El. 574.7 0 0

Crest Elevation

Current Pool Elevation 569.08

Maximum Impoundment to Date Unknown

Surface Cracks None visible

Pavement Condition Gravel crest with vegetation

Movement or Settlement of Crest None visible

Lateral Movement None visible

Vertical Alignment Slight outward batter of downstream wall

Horizontal Alignment One bend in wall

Condition at Abutment and at Good, dam abuts natural ground at
Concrete Structures both ends

indications of Movement of None visible
Structural Items on Slopes .

Trespassing on Slopes Wheeled vehicles

Sloughing or Erosion of Slopes None visible
or Abutments

Rock .:'lope Protection Riprap 12 Inch to 24 inch size, fair condition,

Roal lopres missing near spillway.

Randomly located fractures in downstreaminusual ,,ovement or Cracking at wall, many voids, wall in poor repair
or near Toes

Seepage at toe of wall at approx.i 3 usual Embjankment or Downstreamhiespon

:Seepage highest point

* ,l~ing or Rolls None visibleS ,, or B~olls :.:.:-, .-. ,

Fondation Drainage Features Unknown

-oe Drain s Unknown.o . .ra °-s

Unknown
lristri~mentatlon System

page.. c f_
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PERIODIC INSPECTION CHECK LIST

PROJECT UPPER STONEVILLE DAM DATE Nov. 16, 1978
Control tower at

PROJECT FEATURE Spillway NAME R. Weberi "__' -

DISCIPLINE Geotechnical NAME_ ________ * S

AREA EVALUATED CONDITION

CUTLET WORKS - CONTROL TOWER

a. Concrete and Structural 0 0

General Condition Fair

Condition of Joints Good

Spalling Minor in areas O

Visible Reinforcing None

Rusting or Staining of None
Concrete

Any Seepage or Efflorescence None visible

Joint Alignment Good

Unusual Seepage or Leaks in 2 Slide gates leak
G ate *

Cracks Some cracks

Rusting or Corrosion of Steel None visible

. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist S S

Elevator

Hyraulic ystem
S-rvice ,ates .0 •

Eerrency sates

.. grtn~ng Protection System

mer 'i:.' U w'r 2y t em 5 S

W'I r r, a n -' l ,lnK 3.o m

paie 3 cf 9
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PERIODIC INSPECTION CHECK LIST

PROJECT UPPER STONEVILLE DAM DATE Nov. 16, 1978
Control Tower

PROJECT FEATURE Within Embankment NAME R. Weber

DISCIPLINE Geotechnical NAME_ _ _ _ _

AREA EVALUATED CONDITION.

CUTLET WORKS - CONTROL TOWER

a. Concrete and Structural 0

General Condition Fair to poor

Condition of Joints Fair

Spalling Major in areas

Visible Reinforcing None

Rusting or Staining of None
Concrete

Any Seepage or Efflorescence None visible

Joint Alignment

Unusual Seepage or Leaks in Apparent leak in gate of outlet pipe
Gate

Cracks Major cracks

Rusting or Corrosion of Steel None

b. Mechanical and Electrical 0

Air' Vents

Float Wells

Crane HIoist ,

Elevator

Hydraulic System

2ervice Gates

Eme r' en cy :lates, 'li[ fi

,Lghltnlng Protection Cystem

Emergency Power Systemn __.

Wiring and 1,ighting System
in ;ate 7hamber

page of___
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PERIODIC INSPECTION CHECK LIST

PROJECT UPPER STONEVILLE DAM DATE Nov. 16, 1978

Outlet Conduit
PROJECT FEATURE within Fmhankmpnt NAME R_ Wher

DISCIPLINE Geotechnical NAME__

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL

N/A
General Condition of Concrete

N/A
Rust or Staining I

Spalling N/A 0

Erosion or Cavitation N/A

Visible Reinforcing N/A

2-5 gpm seepage estimated through g
Any Seepage or Efflorescence piitlpt pipe

Condition at Joints N/A

Drain Holes N/A

Stone masonry, very poor condition
Channel

Small brush in channel
Loose Rock or Trees Over-
hanging Channel

Condition of Discharge Very poor condition-debris in channel,
Channel trash rack downstream -0 ,

"I e 5 f 9
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PERIODIC INSPECTION CHECK LIST 0

PROJECT UPPER STONEVILLE DAM DATE Nov. 16, 1978
Outlet Conduit

PROJECT FEATURE at Spillway NAME R. Weber

DISCIPLINE Geotechnical NAME________________

AREA EVALUATED CONDITION

OU)TLET WORKS - OUTLET STRUCTURE
ANlD OUTLET CHANNEL

Fair to poor
general Condition of Concrete

..ost or Staining None visible

.7pal 1ing Minor in some places

L -rosiorn or Cavitation At inlet

.iI t-- einforcing None visible
2 Slide gates leak badly from

ny -eepage or Efflorescence sides and bottom

ocnditio n at Joints N/A

.,rain;~oe N/A__
Discharge to natural stream

Cha:;r. I__________ Stone and debris in channel

Loose !!-ock or Trees Over- Some trees to 12 inches
hnriving 2hannel

?oriitonof Discharge
r. ~n elFair

* 2



PERIODIC INSPECTION CHECK LIST

PROJECT UPPER STONEVILLE DAM DATE Nov. 16, 1978

PROJECT FEATURE Main Spillway NAME R.WbeIL. Branagan

DMSCIFPLINE Geotechnical NAME_______________

AREA EVALUATED CO NDIT ION

OU'JTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

,a. fr.proach, Channel

,jeneral Condition Go

Loose Rock Overhanging None
C',ranrie 1

Some smaller trees-many leaves at
Lrees Overhanging Channel

Floor of Approach Channel Fair - mostly submerged

t. Weir and Training Walls

<eneral Condition of Walls fair
C on crete Weir eroded on surface

Some rust stains along
Rooit or Staining training wall

:a' i n P- Minor-some cracks in wall

'-oy VileReinforcing None

~oy.'eiooe r Efflorescence Very minor efflorescence

.)raln : oles None visible

c)'I'litlul, Fair

~ I None

i a) r In I Some trees

Stone and some debris

None

4 0 0 0 40 40 40 0 0 S S 0 0
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nta,: Face of Darn

Condi tionl 1. Good - -- 2. fMIinor Repairs - .. .3. Major Repairs v 4. Urgent Repairs

Comnents: --e 1_ I 1eMA, - P & 3 II " "

9 .9 , M e H 4 --y S p i l lw a y s '

* Conditions 1. Good 2. Minor Repairs V

3. Major Repairs 4. Urgent ;epairs

Comments: v. ci i bv. is sc. t e , A ss c,-^ o (As Pe.- 4)
cOA cyet.-t -s fjr_ ce SPc.Itm - CIoII usc_ &YI ooz

UP
: ic° j -PIIUJ, 1 u C-

10. Water Level at time of inspection: $/Z_ f t. above below v

top of dam VIA mbowJw4 t-fprincipal spillway _

other_ _ _ _

11. Summary of Deficiencies Noted:

Growth (Trees and Brush) on Embankment U.S. rCe"

Animal Burrows and Uashouts -

Damage to slopes or top of dam __,,

Cracked or Damaged Masonry rl a VL- S€ -t_-. Sp, l , -PA I

Evidence of Seepage ".

Evidence of Piping -jcrAm,JrV - Pjj beL e (j nL JAIo-e- W'L

Erosion _ " le Ia ) S c c- A 4- c . ,__ -_-_ _

Leaks

Trash and/or dehis impeding flow "_

Clogged or blocked spillway

O t hc e"

S

~'''~:VT~: "T2.7T'(-n-.-•

.. . ....................... U.- U --- - . • S. _ ... -.. . -_ .- " S-. "- •



INSPECTION F:EPC!-T - ~DAV1 :.ij.D J:xI

Name of Dzrm UMper i".il.Inspected hy e i

1~s Y Date of Inspection-.

2. Owiner/st per% Assessors _______Prey. Inspection

Reg. of Deeds _______Pers. Contact_______

a. Niss. -e-cA-,ei Cj. - ~ Sc3Uoi4jrt S- Vf0oce.!-tef. Mckss.
Nar~e t.& N. ity/Tbwn State Tel. No.

2.
Nam St a o.City/Town State Tel, No.

Name St. L No. City/Town State Tel. No.

3. Caretaker (if any) e.g. superititendent, plant managerp appointed

by abs,-'ntee owiner, appointed Ly multi owners.

Name: St. & Poet

City/Town: State: Tel.flo. s

4. No. of Pictures taken________________________

5. Degree of Hazards (if darn shotild fail completely)-

1. hinor ______________2. M~oderate L-'

3Severe 4. Disastrous ____________

*This rating may change as lAnd use changes (future daveloprnent)

6. Outlet Control: Automatic M______ anual

Operative V yes; ____________No .

Comments: o'"k OF T-. '&"pL~ic 'T-c ~ pIKj
Is Gle.k. 6. C. d~eO j-vir Ca.-i+ be .ise *Tr- Q'c6

A SS~~&~ i-. re.a t or ' rl - ,r'eu,Aqj v~cccl di VeW"L'j" V1 Ale w

f''e''cls c~, /oSide S '.
7. tUpsticai-, Fjce of Damn: Conditt on:

1. Good ________2. Min'i: Repa4i's____0 0

3. M~ajo, Repairs ___4. 11rcient icepairs

.nr.Coraments:/m/i ,avy 9 wJ1 d rr <''

S 0 6 0 0 0 0 0 0 0 0 -0
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APPENDIX B

PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

Page

Figure B-1 Plan of Dam B-1

Figure B-2 Sections Through Dam B-2

Figure B-3 Reconstruction of Spillway,
March, 1950 B-3

Figure B-4 Plan and Elevations of Storm
Spillway, Concrete Abutments
and Bridge Across the New
Storm Spillway B-4

Figure B-5 Construction of Flood Spillway B-5

Previous Inspections (Partial Listing) B-6

Inspection Report, September 13, 1976 B-8

Report on Study Regarding Auxiliary Spillway B-13
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PERIODIC INSPECTION CHECK LIST

PROJECT UPPER STONEVILLE DAM DATE Nov. 16, 1978

PROJECT FEATURE Bridge NAME R. Weber

DISCIPLINE Geotechnical INAME______________
*~0 S

AREA EVALUATED CONDITION

LTWORKS - SERVICE BRIDGE
* 0

a. ouper Structure

Bearings Bolted to abutment

Anchor Bolts

Bridge Seat Selgo

Longitudinal Members Sel""bas-go

'inder Side of Deck
Excellent treated timber 0

Secodar BraingSteel "I" beams-good

Dec k
Timber - excellent

Drainage System

Railings Oe ek0 
...

____ ___ ___ ___ ___ ____ ___ ___ ___ ___ Timhpr_-_xrp11pnt-

Expansion Joints None

Paint None

Abutment and Piers

G;eneral Condition of Concrete Excellent

Alignment of Abutment Perpindicular to dam -good

Approach to Bridge Gravel

.ondit ion of Seat and Good
Backwall

0 9

page--2of 9 _-

* 0. 6 0 6 0 0 0 0 0 0 0 S S

............................................... .....................................................................



PERIODIC INSPECTION CHECK LIST

PROJECT UPPER STONEVILLE DAM DATE Nov, 16. 1978

PROJECT FEATURE Auxiliary Spillway NAME R. Wehey /L. Branagan

DISCIPLINE Gnehi1N AME_______________

KAREA EVALUATED CONDT~I

CUTLET WORES - SPILLWAY WEIR,
-APPROACHi AND DISCHARGE CHAN4NELS

a. Approach Channel

'jeneral Condition Fair -has stop log

Loose Rock Overhanging None
Channel

Trees Cverhang-ing Channel Small brush
Cluttered with loose boulders,

Floor of Approach Channel leaves and logs

Weir and Training Walls
Concrete bridge abutments good

rgeneral Condition of Weir-erosion on surface
Concrete Stone sidewalls -fair with voids

Rr-t or Staining Minor on wall

Spallin g None visible

Any Visible Reinforcing Nn

3Any 'eepage or Efflorescence None visible

~ran HlesNone visible

.<icha~eChannel

a G~eneral Condition Fair _____________

Dumped boulder fill in channel
u ,ase Fock Overhan~rig bto
"riarine 1

.. rverh anging ChIanne-l mlbrs

CC~ f ~ne Boulders, leaves, logs

Flashboards in poor condition consist
-___ ___ jof combination 2"x4" & plywood sheets.

8 e9
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NEw ENOLAND POWER SERVICE COMPANY

441 STUART STREIT, BOSTON 16, MASS. 0

Septe:aber 13, l9)>

Mr. L. 0. arden, County Engineer
County Court House
Worcester, Mas sachusetts

* , Dear Mr. Marden: 0

in accordance with your request during our meeting on

September 9, 1955 I am sending you herewith a copy of my meniorandun of

November 30, 1954, to T. H. Butler of the Worcester County Electric

Company, reporting on our studies regarding youproposed auxiliary

spillway at the Upper Stoneville Reservoir Da.n.

Yours very truly,

NEW ENGL, ''D POWER SERVICE COMPANY

E.P.'Mosele/
Assistant Civil nineer

T* 77; T

* w w UV w 0 • 0 0 1

.. . .. .. ......... . * . . - . • ., ..
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MEMORANDUM

TO T. H. Butler Worcester November 30, 195t"
COMPA OL LAIWNt

VROM . P. Moseley Boston FILE

COMPANY M LOAlMU"

SUBJECT

0

We have m, de studies regarding an increase in the spillway
capacity of the Upper Stoneville Reservoir about as proposed by County
Engineer L. 0. Marden, and enclose a plan showing a tentative scheme~which we estimate would cost about $2.,000.00.

We have also made hydraulic studies of the past, present, and
proposed spillway conditions, based on the discharges recorded at the
U.S.G.S. gage on the Blackstone River at Worcester. This record covers
the 31 year period from 1924 to 1954 including the major floods of record
in 1936, the hurricane flood of 1938 and the 1954 flood due to hurricane*" "Edna"." '

Having no continuous record of pond elevations at Upper Stone-
ville we have assumed that the runoff per square mile of drainage area at -:

that point would be 1.89 times' as great as that at the U.S.G.S. gage, in
accordance with a formula in general use in making comparisons of this •
sort based on the difference in drainage areas at the two points.

As a means of comparing the benefits to be expected from the

proposed additional spillway capacity we have assumed:-

A. That the spillway capacity of the structure previous to the S
lowering of the concrete crest and the provision of flash-
boards in 1951, existed during the entire 31 year period.

B. That the capacity provided by the 1951 installation existed
during the entire 31 year period.

C. That the proposed capacity had been available during the
entire 31 year period.

The following tibles indicate the discharge capacities under con-

ditions A, B and C in cubic feet per second (CFS) and cubic feet per secznd
per square mile (CSM) for various pond elevations at Stoneville, the
corrczponding dicscharge (in CSI) at the U.S.G.S. gage, the nui;hber of times
.o.ch dischar; 'o occurred during the 31 year period at the g,: e and the
p-rccntne of 1i:se dischargcs as compared with the 1936 flaxiifnl t"ood of
record, in all cases it has been assunmd the control pipe ,niAer t.: 0
a, i the t:(- ;,i-o at the spillway werc wide open bi'oru u 1L-r p:,, sr ofwr
the r'-tll: ,.Any pciblc tenef'it from d ischarge ovcr the lo-. sad1e in
the Txccdcd area north of the dam has been i:-nored as Loll too .... ""
to ilul upon.

PP TO :.VI LL;:',vEI ERVOI R

* 41 0 0 0 0 0 S 0 0 0
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A. Under this condition the concrete spillway crest was at
elevation 0.0. There were no flashboards and the top
of the embankment was at elevation 2.0.

II



Stoneville U.S.G.S. Gage Number of
Pond Discharge Discharge Occurrenceu % of
Elvaion CFS CSM CSM in 31 yr. Period 1-6

El. 0.0 90 36.4 19.3 7

El. 1.0 with 1 foot
of freeboard 160 64.7 34.2 3 42

I. 0

El. 2.0 with no
freeboard 280 113.3 60.0 1 75

B. Under this condition the concrete spillway is at elevation
-2, the tops of the 2'-011 flashboards are at elevation
0.0 and the top of the embankment is at elevation 2.5.
The flashboards fail when the pond surface is about one foot
over the boards or at elevation 1.0.

Stoneville U.S.G.S. Gage Number of
Pond Discharge Discharge Occurrences % of

Elevation CFS CSM CSM in 31 yr. Period .36

El. 0.0 90 36.4 19.3 7 24

El. 1.0 before board
failure 160 64.7 34.2 3 42

El. 1.0 after board
failure 340 137.5 72.8 1 90

El. 1.5 with 1 ft.
freeboard 400 162.0 85.7 0 1:6

El. 2.5 with no
freeboard 550 222.0 117.5 0 146

C. Conditions under this assumption are the same as in Bti
except that 25 feet of additional s rileway has been
added dressed with two feet of M ia which would
fail with the pond level at elevation 1.5 or 11611 over
the top of the boards.

UP

UPPER ~T' VIL.' .K."L.E

El. 0.0 90 36.4 ~ 1 4 2iil2 ii

El. 1. UbeforeS S S S 0oad0 0

failre 60 6.7 4.2 2 i ".i:1
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T. H. Butler- Worcester -4- November 30, 1954

Stoneville U.S.G.S. Gage Number of
Pond Discharge Discharge Occurrences % of

Elevation CFS CSM CSM in 31 yr. Period 1936

El. 0.0 90 36.4 19.3 7 24--

El. 1.0 before present
board failure, 250 101.0 53.5 1 67

El. 1.0 after prezent 0 0
board failure, 425 172.0 91.1 0 113

El. 1.5 before pro-
posed board
failuLre 55 225.0 119.0 0 1h8

El. 1.5 after pro-

posed board
failure with
lO" freeboard. 835 342.0 181.0 0 225

El. 2.5 with no
freeboard. 1190 h81.0 254.0 0 316

Assuming that one foot of freeboard is the least that
could be considered safe, it is evident from the data above that the discnarg.3
capacity was increased from 64.7 CSM to 162.0 CSM by the improvements of *
1951 or about 250% and that the present capacity would be increased from
162 CSM to 342 CSM or about 210% if the proposed increased capacity is
provided*

It is also evident from table. "B", that the present
flashboards would probably have failed only three times during the 31 year .
period, and from table "C" that the present oards would have failed only
once and the prorosed additional boards not at all during that period.

Although the present installation appears entirely
safe when only the maximum flood of record is considered, such small regions
as tils 2.47 square mile drainage arta are often subjected to cloudbursts
which result in very high runoff conditions. If such occurred the 342 CSM
discharge capacity provided by the proposed 25 foot E;pillway extension
would certainly make t,e structure safe except durin very e:ceptional
storms.

In view of the fact that Mr. Marden's proposals can
be met at a reasonable cost, I would suggest another mecting with him at 0

which our tentative plan could be discusbed Lnd at wnich we could make
certain that the spillway capacity provided would meet his final requirements.

CC: T. J. Rouner
A. S. Walker
T. H. Butler 9 .

S~~4 0 0 0 0

i
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APPENDIX C

PHOTOGRAPHS
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NO. 1 UPWSTREAM VIE OF DAM
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NO. 5 LOW AREAS ADJACENT TO MAIN SPILLWAY

NO. 6 OUTLET CONDUIT AT DOWNSTREAM WALL OF DAM



NO. 7 DOWNSTREAM VIEW OF AUXILIARY
SPILLWAY WITH FLASHBOARDS

NO. 8 DISCHARGE CHANNEL BELOW AUXILIARY SPILLWAY.
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APPENDIX D

HYDROLOGIC AND HYDRAUJLIC
COMPUTA7IOTIS

Pig~ure D-1 Drainage Area -Upper Stoneville
Reservoir Damn D-12

-irure D-2 Watershed of' Southworks Pond D-2

-'drrolnFgic and Hydraulic Computations D-3

* 0
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APPENDIX E S S

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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