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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 YRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION

NEDED

V30
Honorable Fdward J. King i
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts 02133

Dear Governor King:

I am forwarding to. you a copy of the Curtis Ponds Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal NDams. This report is presented for your use and 1is based
upon a vigsual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment 1s included at the
beginning of the report. 1 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 {mplement them. This follow-up
action is a vitally itmportant part of this program.

A copy of this report has been forwarded to the NDepartment of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, Massachusetts Flectric Company, 939 Southbridge
Street, Worcester, Massachusetts 01610, ATTN: Mr. Barry Huston,
District Superintendent.

Coples of this report will be made available to the public, upon re-
quest, 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,

N/
Incl . =7 P. CHANDL .

As stated ! Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MAOO140

Name of Dam: Curtls Ponds

Town: Vorcester

County and State: Worcester County, Massachusetts

Stream: Middle River - Tributary of the Elackstonre
River

Date of Inspection: September 18, 1978

Curtis Ponds Dam is a 420-foot long, li-foot
high earthfill dam built in 1837. The dam has
vertical upstream and downstream walls, portions of
which are made of concrete and portions are dry-stone
masonry. The area immediately downstream of the dam
has been filled in nearly to the crest. The spillway
is an 80-foot long, broad crested weir with a stepped
stone cascade at the southeast abutment of the dam and
has a crest at elevation (E1) 472.0. There is an
abandoned steel framework across the crest which
formerly supported a walkway and flashboards. The
downstream dlscharge channel is 70 feet wide and has
vertical concrete sidewalls 9 to 13 feet high., At 150
feet downstream of the spillway, the channel inter-
sects a second channel which is 4.6 feet wide and has
vertizal concrete sidewalls about 6.5 feet high.

There 1s no regulating outlet at the dam, There is &
partly demolished gate house and about 12 abandoned
and rubble filled intake openings located upstream of
the dam near the southeast abutment.

There are deficiencles which nmust be corrected
to assure the continued performance of thlis dam. This
corclusion is based upon the visual inspecticn at the
site, the lack of englneering data, and limited opera-
tional and malntenance information. Generally, the
dam is in fair condition. It has been placed in the
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"significant" hazard category according to the Corps
of Engineers guidelines for the classificatlon of
hazard potential.

The dam 1s consldered to be a potential hazard
because of the lack of a regulating outlet as well as
the signs of distress which were observed at the site:
erosion of a large area on the crest and downstream of
the dam, the steel framework across the crest of the
spillway, and debris on the crest of the spillway and
in the downstream channel,

Eydraulic analyses 1ndicate that the spillway
can discharge a flow of 2,575 cfs (cubic feet per
second) when the pond level is at El1 477.3, which is
the low point on the crest of the dam. The splllway
can discharge 27 percent of the cutflow test flood
(half the probable maximum flood) which is 9,500 cfs
with a pond level at E1 481.0, The above test flood
pool elevation would be modified by a high tailwater
and general flooding.

It is recommended that the Owner employ the ser-
vices of a qualified consultant to design a regulating
outlet for the dam. In addition, the Owner should
accomplish the followlng: backfill the eroded area
downstream of the dam, remove the steel framework
across the crest of the splliway, and clear debris
from the spillway and downstream channel. The Owner
should also implement a systematic program of
inspection and maintenance,

The recommendation and remedial measures
outlined above and in Section 7 should be implemented
by the Owner within a period of two years after
receipt of this Phase I Inspection Repcrt. 2&n
alternative to these recommendations would te to drairp
the pond and breach or remove the dam.
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l This Phase I Inspectlon Report on Curtis Ponds
Dam has been reviewed by the undersigned Review Board
members. In our opinion, the reported findings, con-
clusions, and recommendations are consistent with the
Pecommended Guidelines for Safety Inspection of Dams,
and with good engineering judgment and practice, and
1s hereby submitted for approval.

/ngﬁiﬂgiz.f;:'Zj>€ﬁézﬂzzii:;

RICHARD F. DOHERTY, MEMBER {_/
Water Control Branch
Engineering Division

Corisy My

CARNEY M. TERZIAN, MEMBER
Design Branch

;ineering Division

JOSEPH A. MCELROY, CHAIRMAN .
Chief, NED Materials Testing Llab.
{ Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

- 55%5 B. FRYAR i

Chief, Engineering Division




PREFACE

This report 1s prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase 1 Investigation. Copies of these guldelilnes
may be obtained from the Office of Chief of Engilneers,
Washington, D.C. 20314, The purpose of a Phase I Inves-
tigation 1is to identify expeditiously those dams which
may pose hazards to human life or property. The assess-
ment of the general condition of the dam 1s based upon
available data and visual inspections. Detailed inves-~
tigations, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I
Investigation; however, the ilnvestigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized
that the reported condition of the dam 1s based on
observations of field conditions at the time of inspec-
tion along with data availlable to the lnspection team.
In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the
stabllity and safety of the dam, removes the normal
load on the structure and may obscure certain conc.tions
which might otherwise be detectable 1f inspected under
the normal operating environment of the structure.

It is 1Important to note that the condition of a
dam depends on numerous and constantly changing inter-
nal and external conditions, and is evolutionary in
nature, It would be 1incorrect to assume that the
present condition of the dam will continue te¢ represent
the condition of the dam at some point in th: 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 accor-
dance with the established Guidelines, the Spillway Test
Flood 1s based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm
runoff), or fractions thereo:i. Because of the magni-
tude and rarity of such a storm event, a finding that
a splllway will not pass the test flood should nct be
interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of rela-
tive spillway capaclity and serves as an ald in deter-
mining the need for more detailcd hydrologic and
hydraulic studies, considering the size of the dam, its
general condltons and the downstream damage potential,

CURTIS PONDS DAL
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OVERVIEW
CURTIS PONDS
WORCESTER, MASSACHUSETTS

VIEW OF UPSTREAM FACE OF DAM

Location and Direction of Photoranhs
Shown on Fizure in Appendix B
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

CURTIS PONDS
SECTION 1

PROJECT INFORMATION

1.1 General

e

t.

Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through
the Corps of Engineers, tc iritizte a naticnal
progran of dam inspectlon throughout tre
United States. The New England Divisiorn cf
the Corps of Englneers has been assigned the
responsibility of supervising the insrection
the dams within the New England PReglcr,
Metcalf & Eddy, Inc. has been retalned bty the
New England Division to inspect and regcrt or
selected dams in the State of Massachusetts.
Authorization and notice to proceed was issued
to Metcalf & Eddy, Inc. under a letter of

July 28, 1978, from Ralph T. Garver, Cclorel,
Corps of Engineers, Contract Nc. DACW
33-78-C-0306 has been assigned by the Corps

of Engineers for this work.

Purpose

(1) Perform technical Iinspectior ard evalua-
tion of non-Federal dams to identify
conditions which threaten the putlic
safety and thus permit correction ir =
timely manner by non-Federal interests.

(2) Encourage and assist the States to
initiate quickly effective dam safety
programs for non-Federal dams.

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

CURTIS PONDS DAM
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1.2 Description of Project

a. Location., The dam 1s located on Middle
River, a tributary of the Blackstone Filver,
in the City of Worcester, Worcester County,
Massachusetts (see Location Map).

b. Description ot Dam and Appurtenances. Curtils
Ponds Dam 1s an earthfill dam with vertical
walls orn the upstream and downstream faces,
portions of which are made of ccncrete and
portions are dry-stone masonry {(see Flgure
B-1). The dam has a maximum height of 14
feet and is about 420 feet long, including a
stone cascade srillway at the socutheast atut-
ment. The crest of the dam 1s about 22 feet
wide, btut 1s obscured by filling of the area
downstrear of the dam for use as a cocal yard,
Tre crest varies from E1 477.3 to L4B80.0. The
axis of the embankment forms & bend at about
125 feet northwest of the srillway. The up-
stream face of the dam is a vertical concrete
wall from the spillway for a distance of 175
feet and ic 3 vertical dry-stone wall for an
acditional 165 feet tc the northwest atut-
ment. Most ¢f thre dcwnstream face of the dam
1s rot visible due tc subsequent flllirng of
the area, One section which 1s visitle 1s &
vertlcal, dry-stone masonry wall,

The srillway !s ar €C-foot long, ungated welr
with a stone cascade or. the downstrean face.
The crest is at E1 472.0. The vertical, con-
crete sidewalls are ©£.2 feet (rorth side) tc
7.4 feet (south side) high., A steel frare 2
nounted on the welr ard forrerly cuiror+ted a
walkway and flashbtcards. The downstrean fac
is a filve-step cascade rade of cut stone
blocks. The channel telow the spillway is
about 150 feet long, 70 feet wide, ard has
vertical, concrete sidewalls atcut § to 13
feet high. Four concrete plers are located
In the floor of the channel and formerly
supported a railrcad trestle. The downstream
end cof the channel 1ntersects another channel
carrying flow from Beaver and Tatnuck Brooks.
The second channel is 4 feet wide with ver-
tical, concrete sidewalls atout €.5 feet
high. This channel continues southerly and

S
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under a bridge for Webster Street, tren on
t hrough commercial ard industrial areas cf
Jorcester.

A partly demclished gate house is lccatel up-
stream of the dam near the southeas*® atut-
ment. Tt has a concrete deck and fourdation
with five openings which formerly served as
intakes for cooling water for a pcwer plant.
Some slide gates are missing, and scre intezke
openings are filled with concrete and
tuiléing debris. The intakes and slide gates
are inoperable. PBetween the gate house ard
the spillway 1is & vertical concrete wall
along the pond. The wall has a gate orernlig
leadirg to rermants of a flume made cf steel
sheet piling. This reportedly served tc
return warm water to the pord. Upstrear cf
the gate house, a vertical concrete wall
continues along the pond. This wall contairs
five meore atandoned intake openings, some
with wooden slide gates in place, btut no
cperating mechanisms.

Size Classification, Curtis Pcnds Dam is
classified In the "small" category since it
has a maxirun height of 14 feet and a maxinmunm
storage capacity of £12 acre-feet,

Hazard Classification. Directly downstrean
of the dam i1s a heavily develored ccmmercial
area of Worcester known as Vebster Square.
Also, a firehouse is located about 200 feet
downstream ¢f the dam Immedlately east of the
Viebster Street tridge. Comrercial arnd indus-
trial development alsc occurs near the atut-
mente of the dam, Two towers for jower
trancemissicon lines are located at the csite,
one on the northwest atbutment c¢f the dam and
one on the fillled area downstream of the dar.
This power line leads to a nearby dowrstresar.
substation. However, in the event of faillurc
of the dam, few lives could be lost althourl.
excessive property and utility damage could
occur. Accordingly, the dam has been placed
in the "significant" hazard category.

Ownership. The dam 1s presently owned by
Massachusetts Electric Company, 939 Scuth-
bridge Street, Worcester, Massachusetts 01610,

CURTIS PONDS DAM




Mr. Barry Huston, District Superinterdent
(617-791-8511), granted permission to enter
the property and inspect the dam.

Operator. Since there are no operable
facilities at this dam, there are no known

operators.

Purpose of Dam. The dam was originally btuillt
to provide cooling water for a fossil fuel
power plant. The plant was removed about 1C
years ago, and the pond is no longer belng
used. The site is fenced coff to prevent
trespassing.

Design and Construction History. Curtis
Ponds Dam was built In 1837. The dam was
originally constructed with a stone wall on
the upstream face. A letter from the Owner
to the Worcester County Commissioners in 1923
states that the abutments of the spillway are
constructed of stone on each side with wood
sheeting in the center, tren filled with
earth. Removable flashbtoards supported bty a
steel walkway over the spillway were 1in use
by 1823. The downstream side of the dam was
filled and used for a coal yard. In 1923, a
flume was constructed for returning water to
the pond. The flume cuts through the south
wing wall near the right abutment of the darm,
By 1938, a concrete wall on the upstream face
of the dam had teen constructed. In 1955,
the dam was overtopped and damaged by
flooding. Repairs consisted of gravel fill
up to 20 inches thick placed on the crest of
the dam directly behind the concrete wall

In 1973, slight spalling was observed cn the
concrete wall on the south slde of the spilli-
way. By 1976, the supports of the steel
walkway had become eroded, and it was recomn-
mended by the Owner's maintenance personnel
to remove the flashboards and atandon the
walkway.

Normal Operating Procedures. There are no

operable structures and no operating prc-
cedures at this dam.

CURTIS PONDS DAM
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1.3 Pertinent Data

a.

Drainage Area. Curtls Ponds has a dralnage
area of approximately 21,327 acres (33.3
square miles)., Thils area includes the drain-
age basins of Ramshorn Brook, Dark Brook ard
Kettle Brock (see Watershed Plan, Filgure
D-1). About 15 dams are located upstrear c¢f
Curtils Ponds, including five water supply
reservoirs., In 195G, a flood control dam and
diversion tunnel were constructed about 2.5
miles upstream on Kettle Brook. The tunnel
has an overflow intake at E1 487 and is
designed to carry a maximum flow of 6,000
cfs. This facllity is known as the VWorcester
Diversion.

The drainage area is atout 50 percent rural
and 50 percent urban. Rural areas are
sparsely developed, mostly wooded, ard rave
moderate slopes. Urban areas are thickly
developed, mostly paved or grassed, and have
flat to moderate slopes.

Discharge. Normal discharge is over ar
ungated, broad crested spillway which is &¢C
feet long with the crest at E1 472.0. Vater
then drops about 8 feet down a steep stcre
cascade and into the downstream chanrnel., The
channel 1is abtout 70 feet wide and 150 feet
long, with vertical side walls 9 tc 12 feet
high. The gradient of the channel is 0,004
(0.4 percent). Vater then flows inrto a
second channel which flows southeastu-o:
Tatnuck and Beaver Brooks. Below this irter-
section, the flow in the channel is czlled
Middle River. The second channel 1is u4f feect
wide and about €.5 feet deep with vertical
concrete sidewalls. At 135 feet dcuwrstreon
of the intersectlon, there is an arched cul-
vert 7.5 feet high and 46 feet wide with an
invert at E1 463.0. The channel continues
downstream through industrial areas of
Worcester,

The maxlimum flood recorded at the site was
during the 1955 hurricane, when the pond
level was at about E1 480, and the peak flow
at Kettle Brook gage, a mile upstream, was

CURTIS POND: DAM
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' recorded as 3,970 cfs. Since that time, the
Worcester Diversicn tunnel was constructed

' upstream to divert up to 6,000 c¢cfs from
Kettle Brook to the Blackstone River south c¢f

Worcester. Hydraulic analyses indicate that

! the spillway can discharge a flow of 2,57%

l ¢fs when the pond level is at E1 477.3 which
is the low point on the crest of the dam. £in
outflow test flood, which assumes a diversion
of 6,000 cfs, of 9,800 cfs will overtcp thre
dar. bty a maximum of 3.7 feet.

¢c. Elevation (feet above Mean Sea Level (MSL)).
A benchmark at E1 072.0 was established =zt
the crest of the spillway. This elevaticn
was taken from a United States Geologilcal
Survey (U.S.G.S.) topographic map.

(1) Top dam: U477.3 to 480.0

(2) Test flood pool: 481.0

(3) Deslgn surcharge (origiral desigr.):
unknowr

(4) Full flcod control pcol: liot Apriicatle
(N/R)

(5) Recreation pool: 472.0
(6) Spillway crest (ungated): &472.C

(7) Upstrean portal invert diversion tunnel:
487.0 Worcester Diversion Tunnel

(8) Streambed at centerline of dam: LA3.0
floor of channel below spillway

(9) Tailwater: L63.9 water surface 1in
channel below spillway

d. Reservoir
(1) Length of maximum pool: 4,200 feet
(2) Lerngth of recreation pool: L,200 feet

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

CURTIS PONDS DAM




(1) Test flood surcharge (net): 715 at E1 481

(2) Top of dam: 512

' e. Storage (acre feet)

(3) Flood control pool: N/A
(4) Recreatlon pool: 220 (Approximate)
! (5) Spillway crest: 220

f. Reservoir Surface (acres)

¥(1) Top dam: &5

#(2) Maximum pool: 55
(3) Flood-control pool: N/A
(4) Recreation pool: 55
(5) Spillway crest: 55

g. Dam

(1) Type: earthfill with stone walls
(2) Length: U20 feet
(3) Height: maximum 14 feet
(4) Top width: 22 feet

(5) Side slopes: vertical upstream and
downstream i

(6) Zoning: Unknown

(7) 1Impervious core: timber sheeting near
abutments to spillway

(8) Cutoff: Unknown

(9) Grcut curtain: Unknown

*Based on the assumption that the surface area will
not significantly increase with changes 1in reservoir
elevation from 472.0 to 477.3.
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1. Spillway

(1) Type: broad crest

(2) Length of weir: 80 feet

(3) Crest elevation: 472.0

(4) Gates: None

(5) Upstream Channel: None

(6) Downstream Channel: 70 feet wide and
150 feet long with vertical sidewalls 9
to 13 feet high; leads to second channel
b6 feet wide with vertical sidewalls 6.5
feet high

! J. Regulating Outlets. There is ro regulating
outlet at this dar.

l CURTIS PONDS DAY




SECTION 2

ENGINEERING DATA

N

.1 General. There are no plans, specificaticns, or
computations available from the Owner, ‘tate, or
Ccunty cffices relative to the deslgn and ccornstruc-
tion of this dam. The only data avallabtle for tiis
evaluation were visual observaticns made durirg
inspection, review of previous inrspecticn rerorte,
and conversations with local residents, and State
and County agencies.,

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Departrent of Putlic
Works: Messrs., Willis Regan and Raymond PRochford,
and of the Massachusetts Department of Ernviron-
mental Quality Engireering, Division of Vaterways:
Messrs., John J. Hannon ard Joseph Iagallc.

Also, vwe acknowledge the cooperation ard assistence
of personnel from the Worcester County Frngineer's
Office: Messrs. John Q'Toole and Jcseph Erazauskeas.

In addition, we thank IMr. Barry Fuston of Massa-
chusetts Electric Company, who granted permissior
to enter the property and inspect the dan.

2.2 Construction Records. There are no constructicr
records avallable.

2.3 Operating Records. No operating records are zvail-
abtle, and there 1is no daily record kept of the
elevation of the pool or rainfall at the dam site.

2.4 Evaluation

} a. Availability. Due to the age of this dam,
there is no engineering data available.

b. Adequacy. The lack of in-depth engineering
data did nct allow for a definitive review,
Therefore the adequacy of this dam could not
te assessed from the standpoint of reviewing
deslgn and construction data, but is based
primarily on visual inspection, past perfor-
mance history and engineering judgment.

gVIOUS PAGE
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l c. Validity. The limited engineering data avail-
able 1is valid.

CURTIS FPONDS DAM
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SECTION 3

VISUAL INSPECTION

3.1 Findings

[

General. The Phase I inspection c¢f the dam at
Curtis Ponds was perforrmed on Septermber 18,
1978. A copy of the inspection checklist is
iricluded in Appendix A. Previous inspections
of this dam have been conducted by others
since 1925, A partilal listing of these in-
spectlons 1s in Appendix B. An insgection

was made 1in 1973 by personnel from the lassa-
chusetts Department of Public Works. £ ccry
of their report is included in Appendix E,

Dam. Curtils Ponds Dam 1is an earthfill dam
with vertical, concrete cr stone walls crn the
upstream and downstream faces. The dam ic
cenerally in fair condition., No seepage fron
the embankment was observed, although the

area immediately dcwnctream cf the dam has
teen filled 1in nearly to the crest, which
rrohibits inspection of the downstrear face.
Tre crest of the dam 1s covered with miscel-
lareous f£111 including soil, coal, and sore
grass., Several signs of distress were obtserved
at the site., There is a large eroded deprec-
sion which extends "rom the edge of the
crillway channel along the downstrear edge

c¢f the dam for a distance of about 130 feet
(see Figure B~1). The depression is up tc

90 feet wide and € feet deep. It appears ‘o
be due to erosion by surface runoff. Therec

is a moderate growth of brush at the tottom «f
the upstream wall of the dam, from the tend tc
the northwest abutmert, There is mincr
cracking of the concrete portion of the wall,
and slight staining and spalling aleng the
water line,

Appurtenant Structures, Tre spillway is an
ungated, 80~ oot long, troad crested welr with
a stepped stone cascade on the downstream fzce.
A steel frame 1s mounted on the crest cf the
spillway and fcrmerly supported a walkway and
flashboards. The framework is rusted and

CURTIS PONDE DAN
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eroded at the base and is an cbstruction tc
flow over the spillway. Wood debris is
scattered on the crest and down the cascade.
There is mincr cracking and stalnirg of thre
sidewalls.

There is no operable ocutlet at this dam., Tre
remnants of & gate house, about 12 iInteke

gates and a flume to return water to the pond
are located just upstream of the spillway.

Trese structures have nct teen used for about

10 years. Some are nissirng slide gates, some
are filled with debris from building derclition,
and all are missing operating mecharicrs,

d. Reservoir Area. Tre lower half of the ares
around Curtis Ponds is thickly develcped with
cormercial and industrial buildings. The area
arcund the upstream half of the pond is
occupied by a park and a cemetary. It is
unlikely that much more developrment could cccur
in the future. The area 1s cleared and paved
or grassed with slopes of 5 to 20 percent.

e. Downstream Channel., Discharge from the spill-
way flows into a 70-foot wide channel with ver-
tical concrete sidewalls., This channel intrr-
sects a second channel at 150 feet downstream,
and flcw i1g directed southerly tereath Vebster
Street. The channel below the spillway
contains four concrete pilers which formerly
supported a railroad trestle. The clannel
tottom cortains scattered debris, mostly
at the toe of the spillway. Farther dcvn-
stream, soil has teen deposited in the botiom,
and a thick growth of grass covers agbcut a7
of the channel bottom. The sidewalls
crocked in places and slight staining
spalling occurs zlong the water line.
channel downstream of the spillway is i
condition, except for a thick grow:th c¢f
along the bottom of the southwest sidew

v
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3.2 Fvaluation. The above findings indicate *!a* thc

dam 1s in falr conditlon, and there are several
deficiencies which require attention. Tt i
evident that the dam 1s not adequately maintained,
Recommended rmeasures to improve thecse conditicns
are stated in Section 7.3.

CURTIS PONDS TAM
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4.5

SECTION 4

OPERATING PROCEDURES

Procedures. There are no oreratirg procedures at
this dam. The property around the dar is ferced
off, and the gate is kept locked.

Maintenance of Dam. The dam is rnot zdecquate_y
rnaintained. There 1s a large depression ercced
downstream of the crest, and btrush is growing =zt
the bottom of the upstream wall or. the ncrthvest
Falf of the dam. Debris 1s scattered on the crest
and downstream face of the splllway. Thre steel
walkway on the crest of the spillway 1is detericr-
ating and forms an obstructlon to flow,

Trhe most recent maintenance reported at thre dar was
rernoval of flashboards and the deck fcr the walkway
cver the spillway in about 1976. The last major
repalr was filling of the crest ¢f the dam with ur
to 20 inches of gravel after the floodinrng in 195¢.

Maintenance of COperating Facilities. There is nc
outlet at this dam to draw down the rornd in an
emergency. The abandoned gate house and intake
structures are partly demclished and inoperable.

Description of Any VWarning Systems in Effect.
There is no warning system in effect at this dan.

Fvaluation. There 1s no regular program c¢f nma
tenance or warning system in effect at Curtis
Dam. This is undesirable considering tre darm is
the "significant" hazard category. £ rrograr of
inspection and maintenance and a surveillarce
sy.tem for this dam should te implemented ac roo.or-
mended 1in Section 7.3

ir-
Trras
1e 2
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SECTION £

HYDRAULIC/HYDROLOGIC

Evaluatlion c¢f Features

a, Desigr Data. Curtis Fends Dar ic abcut £,00C
feet dowrnstreanm of Leesville Tar. Lo rart cl
the tcrcester Diversion sStudilies by the 77,5,
frmy Corps of FEngireers, a Probtatrle laximurm
Tlocd (PMF) rate unrder the M.,P.F. was estab-
1isred for Ileesville This value was adjusted
for increased drainage area and uced fcr Curtis
ronds TCam. The PMF rate was cdetermined tc te
@50 c¢fs per square r.ile. ALpplying cne-halfl *hre
PIMF to the 32.3 square miles of drairzge zres
recsults Iin a calculated peak flood flcw of

15,822 c¢fs. Since %he diversion tunnel abcve
leesville Dam removes 6,000 cfs, a peak flood
flow of 9,800 cfs was established as the infl
test flood. By adjusting the inflow test Tlc
for surcharge storage, the maximum discharge
rate was es'ablisied as §,500 c¢fs (288 cfs e
square r.ile), with a water surface at Tl 481,

Cw
o
[

Flow cver the zrect ¢f the dar during the tecst
flood is predicted *c¢ Y= 2,800 ~fs, Flow
through the srillway wculd te ©,7C0 cfs., The
raxirmun depth cver the crest of the darm would
te 3,7 feet with a discharge cof 14,0 cfs per
foct of width., Terth at critical flow wculd re
at 2.3 feet with a velceity of 8.5 feet per

second.

Hydraulic analyses irdi:ate that

spillway can discharge 2,275 s when the pond
level is at E1 477.3, whish Is t T
the crest of the darm,

t. Experience Data. lydraulic reccrds are ncs
avallatle for this danr. The dam wacs, however,
avertopped in the 195% hurricare. 7% wac
reported that the pond level was atout L foev
atcve the crect of the dam (1 481), which
corresponds clcerely with toroeprarhic rapos ~°
the flooded area whici ztow a yond level as
about F1 4E0. Circe that event, lowevwer, ¢ he
diversion turnel wne tullt upstrear, whioh wIll
decrease the quarti*y ol flow {rv the Titire,

SURTIC ToNLDy orE




Visual Observations. Discharge from Curtils
Ponds 1s over an ungated, broad crested welr
and down a stepped masonry cascade. Thre spill-
way 1s crossed by a steel structure which
formerly supported a walkway and flashtoardes.
Trlis structure could be blocked by trash which
could impede flows. A more detalled reccrd cf
observation 1s included in Section 3 Visuzal
Inspection.

Overtopping Potential. Overtopping of the dam
by about 3.7 feet 1s expected under the cut-
flow test flood of 9,50C ¢fs. In the evert of
overtopping, complete fallure of tre dam could
occur, although backwater from the downstrear
channels will minimize this possitility.

Failure of the dam, combined with sgilliway
discharge at E1 477.3, would produce a peak
flow of 5,375 c¢fs. The tallwater depth would
increase from 5.0 feet to 9.0 feet.

CURTIS PONDS DAM




SECTION €

STRUCTURAL STABILIT

£.1 Fvaluation of Structural Stability

Qe

Visual Observations. The elevaticn of the
structural stability c¢f Curtis Ponds Dan 1is
based on the visual inspection conducted cn
Septemter 18, 1978. As discussed in fection 2,
visual Inspection, the dam is in fair conrdi-
tion, There is a large area of erosion
immedlately downstrean of the darm, and bruch

is growing on the northwest half of the up-
stream wall., The concrete on the upstream wall
and sidewalls of the gpillway is cracked ard
spalled.

Althiough no seerage or uriusual settlement was
observed at the site, the dam i1s considered

to be a potential hazard vecause of the lack

of a regulating outlet, the deficiencies noted
abeve and the abandcred steel walkway struriure,
Lesign and Construction Lata, The dam at CTurtics
Ponds was built in 1837. There are 1.c plars

"1 -

srecifications or computations availztle frg¢
tre Owner, County or State offices on the de
construction or repair of this dam. 4L let:te
from the Owner to the Worcester County
Commissioners dated 1923 states that "the dam
proper is made of stone" and "the atutrerts cor
wing walls are stone on each side with o
piling in the center, then filled with dirt."
Information does not appear to exist cn the
type, shear strength and ~ermeability of the
soil and/or rock materials ¢f the embankrent.

I

R

Operating Records. There is no evidence ¢hat
instrumentation of any tyre was ever instailed
In Curtis Ponds Dam. The performance of +hics
dam under prior loading can only te ir.f-ired
by physical evidence at the =site,

b]

Post~Construction Changes. There are ro as=% 13i1*

drawirgs avallable for Curtis Ponds Pam. Infcr-

mation on construction changes is derived frer

previous inspection reports. Sfometinme tetween
CURTIS rONDIY DAV
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1923 and 1938, the concrete wall on the up-
stream face of the dam was constructed. Tt
appears in the fileld that the original dry-stone
wall was removed to about E1 472, and the con-
crete wall was added on top.

The dam was overtopped by about 4 feet during
the hurricane of 1955, Soon afterward, erosion
of the crest was repaired by placing up to

20 inches of gravel fill along the upstream
concrete wall.,

Seismic Stablility. The dam is located in
Seismic Zone No. 2 and in accordance with
Phase I "Recommended Guidelines" does not
warrant seismic analyses,

CURTIS PONDS DAM
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T.1

SECTION 7

ASSESSMENT, RECCMMENDATION, LND
REMEDIAT. MEASURES

Dam Assessment

a.

Condition. Curtis Pornds Dam was neither
designed nor constructed acccrding to current
state-of-the-art procedures, FPFased upon the
visual inspection of the site, the lack cf
engineering data, and limlted operaticreal or
maintenarce information, there are deficiencies
which must be corrected tc assure the cor.tinued
rerformance of this dam. Generally, the dar
is considered to be in fair condition. There
is no regulating outlet for the dar. Thcre are
also several conditions which require repair =zt
the site: erosion of a large area helcw the
downstrearm wall cf the dam, an abarndconed steel
structure across the crest of the spillway which
collects debris and cbstructs flow, and weccd ard
debris scuttered .1 the crest ci the spillway
and in the downstrear channel,

Hydraulic analyses indicate that the spiliwey
can discharge a flow cf 2,575 c¢fs wher the rcnd
level is at E1 477.3, which is the low rpeirt or
the crest of the dam. The spillwey cen dis-
charge 27 rercent of the test flocd <t lcw ¢f
9,500 cfs,

Adequacy. The lack of in=depth engineeringe astez
did not allow fcr a definitive review, There-
fore the adequacy ¢f this dam could nct te
assessed from the standpcint cf reviewing deslier
and constructior cdata, tut is based prirarily

or. visual inspection, rast performance hi:ztc

and engineering judgrment.

o
Urgency. The recommendation and remedial riczo-
ures outlined velow should te implemented by the

Cwner withln two years after receipt c¢f this
Phase I Inspection Repcrt.

Need for Additional Investigation. Additionel
investigations to further assess the adequacy
of the dam are outlined telow in fection 7.7.

CURTIS PONTS DAM
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7.b

Recommendatior. In view of the concerns over tre

continued performance of the dam, it is recormended
that the Owner employ a qgualified consultant to
design a regulating outlet for the dan,

The recommendations on repairs and mainterarce prro-
cedures are outlined below under Section 7.3,
Remedial Measures.

Remedial Measures

a., Operating and Maintenance Procedures, Tlre dam

and appurtenant structures are noct adecguately
maintained. It is recommended that the Twner
accomplish the following:

(1) backfill the large depression ercdec alcrng
the downstream wall of the dar,

(2) remove the steel framework across the
crest of the spillway,

(3) clear wood and trash from tre spillway
and Jownstrearn channel,

(L) implement a systematic prograr of meir-
tenance inspections. As a minimum, the
programn should consist of a nmerthly insrec-
tion of the dam and appurtenarces, supyle-
mented by additional inspecticrs durlng
and after severe storms. All rerairgs ard
mainternance should te undertaken in accor=-
dance with all applicable State regulaticrc

(5) institute a definite plan for zsurveillzorce
and a warning system during pericds <7 -
usually heavy railns and/cr runcoff,

(6) conduct technical inspections of this dam
on an annual basis.

Alternatives. An alternative to implementiry tie

recommendations and remedial measures listed taove
would be to drain the pond and treach or remove

the dam,

CURTIS PONDS TAW
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APPENDIX A

PERIODIC INSPECTION CHECKLIST
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PERIODIC INSPECTIO!

PARTY ORGANIZATION

Curtis Ponds Dam

PROJECT

PATE Sept. 18, 1976
7

Ed Creco

TIME /.00 -5 CO PM

WEATHER gvercast, ¢5°<F

* x*
W.C. ELEV.472.0 .." .453.7f o
* based on assumed benchmark £1472.¢
on Crest of sp/llway

l
|
U e
i
l

0. /L/e'nrly Lol o
7.
i Ly/e’ Branagan 8.
7 J
Dave (ole 9.
5. FranK _Sviekla 10.

PROJECT FEATURE

dam

INSPZCTED BY PRI

Ed @em/ Carol Seeet

Spilluay
7 7

L,g/e /3’/cznajqdnT/ £d Crece




CHECY LIST

PERIODIC INSPECTION

cvuer Cordis Pends Dam OATE (Serpf /8, 1778
HOT REATURE dam embankient aanE Ed Greeo N

‘ WCTPLINE JQ{O/(K/?/M::/ e Carol Sweet
I . VREA EVALUATED CONLITIONN
i P s TR R4 i
1 ‘ rest Hlevation Varies AC‘/)? 4773 fc 4EC.C
5 Lrenl oo L riéevatlon 4 72.1
]
| | i _
: ximam Impoundment to Date L apprex. E] 4E0 - /hzr/ujf 1955
f arface Craces qullies ereded Fill dea nstream ¢
_ - dam e
gvement Jondition Yy app//(ab/é
~rvement or fettlement of Crest i(vfpsl //regu/ar
- - Al; T -
Lateral Movement 'anne‘ (151 ble
Ve ioal Allgsnment ’ . ly ireeqular
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L i ~ S Lo
(e . o IRR TR, © i P .
oA . - B n.lvl:? DL ‘ ,7[~/7L} Vlslb/t
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sl At maents Cdowrstream of dam
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rallures L wall en downstrearn slepe
"musuar Aavement or Crackinge at !none v sihle - areu doanstrearn cf
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LR e ' AL,'/I//') /4'//
Plping or o onolis 1ENC vis) ble
— —_———— -—— ———— ———— e e e —— e e ——— e . - - - -
| .
“oanciation Dralinage Meatures i weep holes 1n walls of deanstriain chanpe!
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‘ PERIODIC INSPECTION CHECK LIOT

prodecT  Curtis FPonds Dam DATE_ DSepf [8,1976 -
PRCJECT FEATURE  5p,/way NAME [74/5 Branigan
7 4 7
TISCIPLINE gectechnical NAME A Creco o
J

AREA EVALUATED

CONDITION

SUTLET WORKS - SPILLWAY WEIR,
A~?PROACH AND DISCHARGE CHANNELS

.—s-u

2. Approach Channel

f)ﬂ/w’a/ .5//’(41:77 éﬂ(/— 2 . n((/e’/)
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T

General Condition
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Loose Rock Overhangilng
Channel
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Trees Overhanging Channel
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L. Weir and Training Walls
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across Ccrest

GJeneral Conditic.. of
Concrete

/Ulf Yo gced - crosien «f watler ///)(',
Cracks m [eff wall

Rust or Staining

mimcr- steel Framewerk ccrreded
at _bottom R

Spalling L miner
4 e e e o -
] ] |
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. , . i B
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)] —— [,
- . v - !
Jrain Holes | nonce

c. Ulschiarme Channel

teneral Condition

| 5-step cascade belew 3p llway -

_discharge chanpel wlvertical copciete walls

Loosce Rock Overhangilng
~hann-=1

Trees Overhanging Channel

Yloor of Thannel

nene
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) 5(’4//?/((] (/é:-bﬁr;/ASA-—({/-c;ﬁﬁt//(‘a/n(/
on. floer ,

Stner TObstructions

4 a_&ﬂndanrfz/ Aer f(’}é’.p/f:m
L\ Frenecly Supported  ruilread




APPENDIX B

PLAN OF DAM AND PREVIOUS
INSPECTION REPORTS

Page
Figure B-1, Plan of Dam B~1
Filgure B-2, Sections of Dam B-2
Previous Inspections (Partial Listing) B-3
Inspection Reports by Massachusetts Department
of Public Works, dated January 26, 1973 B~4
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1.

3.

4,

Se

6,

7.

INSPECTION REPCRT -~ DALS 4D NESERVOIRS

r~ - N RNT -4
Locations City/'l't:a\~ln\\“"“e sTa Dan No, 27 €7

Meoviaaw
Inspected by T vl
\- 2 -173

Name of Dan Cirtis Ponv Dan

Date of Inspection

Owner/c: per: Assessors Prev, Inspection el
Rege. of Deeds Pers. Contact

1. Yines. Bree ¢4 /3 Sovverna o T \Aoac:y-:c?\

Nane St. & No, City/Town State Tel, los
2.

Name St. & iloe City/Town State Tel, o
3.

Nane St. & Wo, City/Toun State Tel, ilo,

Caretaker (if any) e.g. superintendent, plant manager, appointed
by absantee owner, appointed by multi owners.

Names St, & No,.:
City/Town: State: Tel.iloes
No, of Pictures taken NONE

Degree of Hazard: (if dam should fail completely)¥

1. Minor 2, Moderate -

3. Severe 4, Disastrous

* This rating may change as land use changes (future develcpment)

Outlet Control: Automatic Manual v
Operative __________ _ ves; Noa
Comments: .
Upstream Face of Dam: Condition: !
1, Good \/ 2. Miner Repairs

3, lajor Repairs 4, Urgent Repairs




-2 DAl HO, 37i4-348 ~ oS

8., Downstreamn Face of Dam:

/
Conditions 1. Good v 2. Minor Repairs

3, Major Repairs 4. Urgent Repairs

L]
Commentse

9. Emergency Spillway:

Conditions le Good 2, Minor Repairs

3+ Kajor Repairs 4, Urgent DNepairs

Commentst

10, VWater Level at time of inspection: 5 ft, above__ below 7
top of dam -~ principal spillway
other,

1l. Summary of Deficiencies Notecd:

Growth (Trees and Brush) op Embankment
Norr E

Animal Burrows and lashouts

Damage to slopes or top of dam "o &

Cracked or Damaged Masonry Rerrnine Wab MAS SocuT Seasaio s

Evidence of Seepage None”
Evidence of Piping Nowg

Erosion Nove”

Leaks Now €

Trash and/or debis impeding flow Vo

Clogged or blocked spillway nNo

Other

B-5




DAk NO. 27

-3

12, Remarks & Recommendationss (Fully Explain)

Tue Daw And SPitLwuaY ARE \N Goop CousiTiowm,
TweRg 15 SouE SealuiNe o€ A SMALL Section oF ThE

CovcreTe Rerpiming Wall on Tue Rigur Sipe of Tre
BAM.  The DAY Wps Been used DY Tue MAss ELEC.
Co. nS A WATER ScorcE For CooliG PURPOSES. WHE-

COMPANN 1S MoviNg TWis ortraTon AN No MORE

WL TS D GERYE SOR  \NDBUST RrAL PLRPscE

13, Ove-¢1ll Condition: /
1., Safe

2. Minor repairs needed

3 -~ Las
4-345-25 5

3. Conditionally safe - majox repairs necded

4, Unsafe

5. Reservoir impoundment no longer exists {erplain)

Recommend removal from inspection list

B-6




DESCRIPTION CF DAN

" . DISTRICT
[ VA WA ~ . "
* 3..y-3Y& oS
Submitted by & Dvuoavivs Dam No.

/- 2 6~-7 \/\/ I Ced?‘cf/"z-
Date 3 City/Touwn o

1.

2.

3.

4,

5.

7.

8.

9

Cxu e TS pouo D4
Nane of Danm

A R

Location: Topo Sheet No,

Provide 85" x 11" in clear copy of topo map with location of
Dam clearly indicated,

Year built: Year/s of subsequent repairs

Purpose of Dam: ‘ater Supply Recreational

lb\')v&';'n?ll‘?ls‘

Irrigation Other

Drainage Area: Ra,3Y sqe. mi, acres

Normal Ponding Area: S5 acres; Ave, depth

Inpoundrment: gals.s acre ft,

Nos and tyai.of dwellings located adjacent to pond or reservoir
Cow G Yek

: o
- PR BAGBWG g o cummer homes, etc.

s
o0 = 2

Dimensions of Dams Length Max, Height

Slopest Upstream Face Neat

Downstream Face Nea v

So —~ SOT
Width across top VaRiES S0

Classification of Dam by Material:

/
v
Earth 7 Conc, Masonry Stone lanenry .
Timher Rockfill Other -
he Description of present land usage dounstream of dan:
% rural; s 07° % urban,

B, Is there a storage area or flood plain doutnstream ¢! Ja= which

could accomodate the inpoundment in the event of a compleote

dam failure? yes no -

R-7




|
E DaM 10,5/ I b
10, Risk to life and property in event of comple‘te failure,
Nos of people 50* : .
Noe of honmes & .
Hos of Businesses 12 .
*  Noe of industries / « Type
No. of utilities / o Type <S5 o
Rallroads / .
Other dams NoONE™ .
Other .

11, Attach Sketch of dam to this iform showing section and plan
on 83" x 11" sheet.

12. How to Jocate: g*

soo}‘t on KR w<T SsE oF WeasTer
\
ConmMG Frow \WTERSELT 0N oF WewsSTeR 4

CrxMBR veE Stecevs

B-8
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APPENDIX C

PHOTOGRAPES

CURTIS FONDS DAl




NO. 1 VIEW OF ABANDONED INTAKE STRUCTURES

NO. 2 VIEWOF SPILLWAY AND NORTH ABUTMENT

C-~1




|
|

NO.3 VIEWOF SPILLWAY

NO. 4 VIEWOF DOWNSTREAM CHANNEL




NQ. 5 VIEW OF CONFLUENCE OF DOWNSTREAM
CHANNEL AND MIDDLE RIVER

NO. 6 VIEWOF WEBSTER STREET BRIDGE
OVER MIDDLE RIVER

C=3




APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

Page
Figure D-1, Watershed Plan D-1
Hydrologic and Hydraulic Computations D=2
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APPPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

CURTIS PONDS DAM
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