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

REPLY
ATTENT ot

HEDED

FEB « 5 sy
Honorable Fdward J. King
Governor of the Commonwealth of
Massachusetts
State House
Roston, Massachusetts 02133

Dear Governor King:

I am forwarding to_you a copy of the Glenecho Lake Nam Phase 1

Ingpect lon Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report i8 presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A hrief assessment 18 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 kevp me informed of the actions taken to implement them. This
follow-up acti{un is a vitallv 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 fur-
nished the owner, Charlton Woolen Company, Nepo’ Road, Charlton,
Massachusetts 01508.

Coples of this report will be made avatlable to the public, upon re-
quest, by thig 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 carryving out

this program.

Sincerely yours,

u(PhiifLa“.éJ‘_,
Incl JOHUN P, CHANDLER
As stated Colonel, Corps of Engineers

Mviaion Englineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAQO01l01

Name of Dam: Glenecho Lake

Town: Charlton
County and State: Worcester County, Massachusetts
Stream: Cady Brook - Tributary of the Quinebaug River

Date of Inspection: August 31, 1978

Glenecho Lake Dam 1s a 255-foot long, 39-foot
high earthfill dam bullt in 1957. The zoned embankment
has a core of impervious fill and a cutoff trench into
glacial till. There is a concrete cut-cff wall on the
upstream face of the dam on both sides of the spilllway.
There 1s also a concrete retaining wall on the upstreanm
face of the dam from the west end of the cutoff wall to
the abutment. A blanket of impervious fill exists
upstream of the spillway section of the dam. The spill-
way is a U5-foot long, ungated ogee weir with a stilling
basin at the toe. The spilllway ls located 90 feet from
the west abutment and has a crest elevetion (El) of
764.3. The outlet conduit is a 24-inch, cast-iron pipe
located Just east of the spillway. Flow through the
condult 1s controlled by a 2-foot square metal slide
gate housed in an access well beneath the crest of the
dam. The gate 1s operated by a hand crank at the top
of the access well. Discharge from the spillway and
from the outlet 1s into a 50-foot wide stream ted.

There are deficiencies which must be corrected to
assure the continued performance of this dam. This
conclusion is based upon the visual inspection at the
site, the available engineering data, and limited
evldence of operational and maintenance procedures.
Generally, the dam is in fair condition. fccording to
the Corps of Engineers guidelines on classification of
hazard potential, the dam has been placed in the

, "significant" hazard category.
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‘ The following are visible signs of dlstress which
indicate a potential hazard at the site: cracking, tilt-
ing and settlement of the retaining wall on the upstrean

‘ face of the damjerosion at several locatlons on the embank-
ment; dense growth of trees and brush on the downstrean
slope of the dam and 1n the downstream channel;lack of

i bedding material around riprap on the upstrean slope of
the damj seepage from a hole in the downstrean face of
the splllway; and accumulatlon of rocks and other debris
in the stilling basin.

Hydraulic analyses indicate that the spillway at
the dam can discharge a flow of 3,600 cfs with the water
surface at E1 771.9 which is the low point on the crest
of the dam. Therefore, an outflow test flood (full prob-
able maxinum flood) of 3,150 cfs at El 771.1 will not
overtop the dam.

It is recommended that the Owner employ the ser-
vices of a qualified consultant to evaluate the tilting
and settlement of the retaining wall. In addition, the
Owner should accomplish the following: repair erosion
at various locations on the embankment, place riprap
along the toe of the retaining wall on the upstrean face
of the dam, clear trees and brush from the downstrean
face of the dam and from the downstrearn channel, repair
concrete on the welr of the spillway, and clean rocks and
other debrils from the stilling basin below the spililway.
The Owner should also Implement a systematic program of
inspection and maintenance.

The recommendations and remedlal measures outlined
above and in Sectlon 7 should be implemented by the Owner
within a period of 2 years after receipt of this Phase I
Inspectlon Report. An alternative to t
tions would be tg ain the pon

\ Edward M. Greco, P.E.
Project Manager
Metcalf & Eddy, Inc.

Connecticut Reglstration

Approved bhy: NO-Ngﬁgéﬁ
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This Phase I Inspection Report on Glenecho Lake Dam has
been reviewed by the undersigned Review Board members.
In our opinion, the reported findings, conclusions, and
recommendations are conslstent with the Recommended

Guidelines for Safety Inspection of Dams, and with good
engineering Judgment and practice, and is hereby
submitted for approval.

0 QF D, L

RICHARD F. DOHERTY, MEMBER
L Water Control Branch
Engineering Division

C@Wa M emyein

CARNEY M. TERZIAN, MEMBER
Design Branch
ineering Division

a%c‘%ﬁw

JOSEPR A. MCELROY, CHAIRMAN
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

Doy fo. Frip o

,ﬁE B. FRYAR
Chief, Engineering Division
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PREFACE

This report 1s prepared under guidance contailned
in Recommended Guldelines for Safety Inspection of Dams,
for a Phase I Investigation. Coples of these gutdelines
may be obtained from the 0Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Inves-
tigatlion 1s to 1dentlify expedltiously those dams which
may pose hazards to human 11fe or property. The assess-
ment of the general condition of the dam is based upon
avallable data and visual inspections. Detalled 1nvesti-
gations, and analyses 1lnvolving topographlc mapping,
subsurface investigatlons, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I
Investigation; however, the Investlgation 1s intended to
identify any need for such studies.

In reviewing this report, 1t should be reallzed
that the reported condition of the dam ls based on obser-
vatlons of fileld conditions at the time of inspectlon
along with data avallable to the inspection team. In
cases where the reservolr was lowered or dralned prior
to inspection, such action, while improving the sta-
billity and safety of the dam, removes the normal load on
the structure and may obscure certalin condltions which
might otherwise be detectable if inspected under the
normal operatling environment of the structure.

It 1s important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary 1n nature.
It would be incorrect to assume that the present condi-
tion of the dam willl continue to represent the condition
of the dam at some point in the future. Only through
contlnued care and inspection can there be any chance
that unsafe conditions be detected.

’hase I inspections are not intended to provide
detalled hydrologic and hydraulic analyses. In accor-
dance with the established Guildelines, the Splliway Test
Flood 1s based on the estimated "Probable Maximum Tiood"
for the region (greatest reasonably possible storn run-
off), or fractlons thereof. Because of the magnitude and
rarity of such a storm event, a flnding that a splllway
willl not pass the test flood should not bhe interpreted
as necessarily posing a highly lnadequate condittion.

The test flood provides a measure of relative splllway
capacity and serves as an aild in determining the need
for more detalled hydrologic and hydraulic studles,
considering the size of the dam, its general condiltions
and the downstrean damage potential.

GLENECHO LAKE DAM
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OVERVIEW
GLEN ECHO LAKE
CHARLTON, MASSACHUSETTS

VIEW FROM UPSTREAM OF WEST ABUTMENT

Location and Direction of Photographs

Shown on Figure in Appendix B
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1.1 General

a.

NATIONAL DAM INSPECTION !
PROGRAM i

PHASE I INSPECTION REPORT

GLENECHO LAKE
SECTION 1

PROJECT INFORMATION

Authority. Public Law 92-367, August 8, 1972,
authorlized the Secretary of the Army, through
the Corps of Engineers, tc iritiate a nztional
program of dam inspection throughout the United
States, The New England Divison of the Corps
of Engineers has been assigned the responsibi-
lity of supervising the inspection 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. Authorization
and notice to proceed was i1ssued to Metcalf &
Eddy, Inc. under a letter of July 28, 1978,
from Ralph T. Garver, Colonel, Corps of
Engineers. Contract No. DACW 33-78-C-C306 has
been assigned by the Corps of Engineers for
this work.

Purgose:

(1) Perform technical inspectionrn and evalua-
tlon of non-Federal dams to idenfity 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-
tlate quickly effective dam safety uro-
grams for non-Federal dams.

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

GLEIECHO LAKM DAM
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1.2 Description of Project

a. Location. The dam 1s located on Cady Brook,
a tributary of the Quinebaug River, in the
Town of Charlton, Worcester, County, Mass-
achusetts (see Location Map).

! b. Description of Dam and Appurtenances.
Glenecho Lake Dam Is an earthfill dam 255
feet long and 39 feet high (see Figures B-1,
B-2 and B-=3). The crest of the dam is 11 to
16 feet wide and 1is covered with grass. The
elevation of the crest varles from 771.9 to
772.7. The embankment east of the splllway
1s constructed with a core of impervious fill
8 feet wide at the crest with 1/2:1 slopes.

A cutoff trench beneath the core extends
about 8 feet into sound impervious material
which 1s indicated as glacilal till and
boulders on the boring logs (see Figure B-1).
The upstream and downstrean sides of the
embankment are constructed of pervious fill
with slopes at 2:1. The embankment west of
the spllliway 1s constructed with a core of
impervious f1l11, and an L-shaped concrete
retaining wall on the upstream face. The
retalning wall 1s constructed slightly differ-
ently than as shown on the 1952 drawings (see
Section H-H, Figure B-1). The downstrean
face 1s constructed of pervious fil11 at a 2:1
slope. A concrete cut-off wall 1s located on
the upstrean face of the dam and extends 20
feet from each abutment of the splllway.

The approach %o the spillway has no training
walls, but the floor is a berm constructed of
pervious f111 with an upstream slope of Z:1.
Thils berm overlies an Impervious blanket
shown on the drawings to be about 8 feet
thick and extends about 40 feet upstrearn.

The splllway 1s a concrete ogee welr with
concrete side-walls B to 22 feet high. The
crest of the spillway is 45 feet long and 1s
at E1 764.3. The resident engineer dur:.ag
construction of the dam recalls that the
splllway structure s founded on bedrock.

The downstream face of the splllway is a
steep 3:4 slope leading to a flat-bottoned,
30-foot long stilling pool. The concrete in
the bottom of the pool contalns three rows of

GLENECHO LAKE DAM
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é ~inch weep holes spaced on 10-foot centers.
The stillilng basin 1s filled with rocks to
about a 2 foot depth. The concrete sill at

* the end of the stilling basin contalns five
horizontal drain holes at 10-foot spacing.

v Downstream of the sill 1s the channel of Cady

3 Brook which 1s about 50 feet wide. The sldes
of the streamn bed are steep earth slopes wlth
rocks and boulders near the botton.

3 The outlet for Glenecho Lake Dam 1s a 24-inch
diameter cast iron pipe which 1s loczted be-

‘ neath the dam, 5 feet east of the spillway.

i The pipe is shown on the drawings to be 139
feet along with an 1nlet on the bottom of the
lake 75 feet upstrean of the dam. The draw-

1 ings show that the inlet 1s constructed with
a concrete headwall around the plpe and a
trash rack across the opening. The plpe is
shown to have an upstrean invert at E1 744

[ and has a downstrean slope of 0.003. A 4.5
foot square, 1 foot thick concrete cutoff
wall (seepage collar) 1s shown to be con-
structed around the outlet pipe downstrean of
the crest of the dam. The downstrean end of
the pipe 1s located at the toe of the dam and
is surrounded by a 5-foot high concrete head-
wall. Flow through the outlet 1s controlled
by a 2-foot square metal slide gate located
beneath the upstreamn edge of the crest of the
dam. The gate 1s housed in a 30-foot deep
access well, and a hand operated cranl is
located at the top of the access well.

c. Slze Classification. Glenecho Lake Dar 1is
classified 1n the "intermedlate" category
since it has a maximum height of 39 feet and
a maximur storage capacity of 1,670 acre-
feet.

d. Hazard Classificatlion. Downstream of the dam
1s a sparsely developed, heavily wooded =rea
for a Alstance of about 2,500 feet, Below
thls, moderate residential and commerci:}
development exists in Charlton City, includ-
ing the Charlton Wocolen Company factory
located on Cady Brook 3,000 feet downstrean
of the dam. A 25-foot high embankment of the
Massachusetts Turnpike 1s located 1,700 feet
downstrean cf the dam.

GLENECHO LAKE DAM




During the storms which occurred in 1955, the
previocous dam at Glenecho Lake was completely
washed out. Personnel at the Charlton Woolen
Company recall that there was significant
property damage 1n Charlton City and about
four llves were lost. Damage also resulted
farther downstream In the Southbridge area.
The embankment for the Massachusetts Turnpike
acted as a dam, but flood water rose up and
over the highway.

In the event of complete fallure of the dam,
1t is unlikely that excesslve property danage
would occur or that more than a few lives
would be lost. Accordingly, the dam is
placed in the "significant" hazard category.

Ownership. The dam 1s owned by the Charlton
oolen Company, Depot Road, Charlton, Massa-
chusetts 01508 (telephone 617-248-5811).

Operators. The dam 1s operated by personnel
at the Charlton Woolen Company. The outlet
gate can be opened by a hand crank located on
the crest of the dam next to the spillway.
The cerank 1s kept locked with a heavy cialn
and padlock.

Purpose of Dam. Water 1s stored In the lake
for use by the Charlton Woolen Company. The
gate 1s kept slightly open to provide 300,000
gallons per day (gpd) of water for washing
and dyeing cloth at the factory located 0.6
ntles downstream. The lake is also used for
recreational purposes such as fishing and
boating.

Design and Constructlon History. The
original dam at the site was built about 1860
and was called Hicks Pond Dam. It was cocn-
structed of earth f111 with a vertical stone
wall on the downstream face. In 1870, a
double wall was added to support the original
stone wall. A stone spllliway was located
about 40 feet from the west abutment, and an
outlet condult and gatehouse were located
about 50 feet from the east abutment. 1In
1930, a bulge had developed in the downstrean
wvall near the pate house., This bulpge was
buttressed with a stone wall perpendicular to

GLENECHO LAKE DAM
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the dam, In 1936, a longer, concrete ogee
welr was constructed to replace the original
splllway.

In the storms of August 1955, the former dam
structure was completely washed out, and
ownership of the dam was temporarily trans-
ferred to the Town of Charlton. The present-
day structure was bullt by the Massachusetts
Department of Public Works, Division of Water-
ways, and designed by Chas. T. Main, Inc. of
Boston., Construction took place in the
summer of 1957. Debris and remnants of the
old dam were excavated to expose a foundation
of t111 with local outcrops of bedrocl.

"Soft clay" was removed beneath the upstrean
end of the outlet pipe and backfilled with
gravel.

Since 1957, the dam has been generally 1in
good condition. In 1964, a vertical crack
was noted 1n the L-shaped concrete retaining
wall west of the spillway on the upstrean
face of ¢he dam. Thls condition has not been
repaired.

1. Normal Operating Procedures. Under nornal
conditions, the ocutlet gate 1s malntained
slightly open. Occasslonally, the pgate 1is
opened 1in advance of storms or to allow
property owners around the lake tc work on
thelr waterfront areas. Personnel at the
Charlton Woolen Company have the key to open
the lock to operate the crank for the outlet
gate.

1.3 Pertinent Data

a. Drailnage Area. The approximately 1,836 acre
(2.87 square mile) drainage area includes the
drainage areas of Lambs Pond and Railroad Pond
located about 1.5 miles northeast of the dam on
Cady Brook. Glenecho Lake actually 1lles mostly
in the valley of Pratt Brook which flows from
the north and joins Cady Brook. The drainage
area 1s generally sparsely developed, wooded,
and gently rolling. There 1s moderate reslden-
tial development around the lake.

GLENECHO LAKE DAM
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Discharge. Normal discharge is over the spill-
way which 1s ungated. The spillway 1s 45 feet
long, with an ogee crest at El 764.3. Water
flows down a 17-foot hlgh concrete surface and
into a flat-bottomed stilling pool covered with
rock and debris. The pool extends about 30 feet
downstrean, and water flows over a concrete
s111 at the downstream end of the stilling pool
and into Cady Brook. The stream bed 1s about
50 feet wide and is covered with rock f1l11 and
boulders for a distance of several hundred feet
downstream. The stream has a gradlent of about
1 percent.

The spillway can discharge an estimated 3,600
cfs with the water surface at E1 771.9 which 1s
the low point on the crest of the dam. The
outflow test flood (full PMF) 1is 3,150 c¢fs at
El1 771.1 and wlll not overtop the dam.

The maximum flood level at the present danm 1s
unknown. The original dam was not overtopped
in 1938, but it was completely washed out by
the storms in August 1955.

Elevatlon (feet above Mean Sea Level (MSL)).

A benchmark at E1 764.3 was established at the
spillway crest. This elevation was shown on
drawings of the dam dated 1956 (see Figure
B"l).

(1) Top dam: 771.9 to 772.7.
(2) Test flood pool: 771.1

(3) Design surcharge (1956 deslign): Maximum
Design Flow El1 769.3

(u4) Full flood control pool: Not Applicable
(N/A)

(5) Recreation pool: 764.3
(6) Spillway crest (ungated): 764.3

(7) Upstream portal invert diversion tunnel:
N/A

(8) Stream bed at centerline of dam: 741.5

(9) Maximum tallwater: T743.9
GLENECHO LAKE DAM
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d. Reservoir
(1)
(2)
(3)

e. Storage (acre-feet)

Length of maximum pool: 6,200 feet
Length of recreation pool: 6,200 feet

Length of flood control pool: N/A

(1)

(2)
(3)
(4)
(5)

Test flood surcharge: 762 (Net) at El
771.1

Top of dam: 1,670
Flood control pool: N/A
Recreation pool: 820 (Approximate)

Spilliway crest: 820

f. Reservolr Surface (acres)

*(1)
®(2)
(3)
(W)
(5)
g. Dam
(1)
(2)
(3)
(4)

Tor dam: 112

Test flood pool: 112
Flood-control pool: N/A
Recreation pool: 112

Spillway crest: 112

Type: earthfill
Length: 255 feet
Helght: 39 feet

Top width: varies from 11 to 1€ fuet

¥Based on the assumption that the surface area will not
increase significantly with changes 1in reservolr eleva-
tion from 764.3 to 771.9

GLENECHO LAKE DAM




l (5) Side slopes: upstream - 2:1 to vertical
wall; downstream - 2:1

(6) Zoning: impervious core with outer =zone
of pervious fi1l11l

l (7) Impervious core: earth

(8) Cutoff: cutoff trench beneath core, up-
l stream impervious blanket, cutoff wall
next to splllway, seepage collar around
outlet pipe

(9) Grout curtain: none

1. Spillway
(1) Type: ogee

(2) Length of welr: U5 feet

(3) Crest elevation: 764.3 MSL (assumed bench-
mark)

W) Gates: None

(5) Upstream channel: bottom 1s pervious fil1
placed on top of impervious upstream tlan-
ket; no approach walls

(6) Downstream channel: flat, concrete
stilling pool at toe extends 30 feet
downstream; leads to 50 foot wide stream
bed covered wilth rock fill

(7) General: 10 foot high by 1l foot wide
concrete box culvert is located 1,700 feet
downstrean beneath Massachusetts Tuirnpilke

J. Regulating OQutlets. The regulating outlet at
the dam 1s a 2U-inch dlameter cast 1iron pipe
located adjacent to the east abutment of *“he
splllway. The plpe 1s shown on drawings to be
139 feet long with an invert at E1 744, The
inlet to the conduit is located upstream on the
bottom of the lake, and the ocutlet 1s at the
toe of the dam. Flow 1s controlled by a
24~inch square nmetal slide gate housed inside
an access well beneath the crest of th~2 dam.
The gate i operated by a hand crank " ':ated
at the top of the access well,

GLENECHO LAKE DAM
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2.1

SECTION 2

ENGINEERING DATA

General. There are three sheets of drawings dated
August 1956 available from the Worcester County
Commissioners' Office showing the proposed recon-
struction of Glenecho Lake Dam (coples included in
Appendix B). Personnel from Chas. T. Main, Inc.
stated that as-bullt drawings were probably nct
made because the dam was constructed essentially as
proposed. Standard specifications by the Massachu-
setts Division of Waterways were used for construc-
tion of the dam. There is also a drawing dated
September 1936 availlable from the County showing a
plan and sectlons of the original dam and the
proposed construction of a new ogee spillway. No
other plans, specifications, or computations are
avallable from the Owner, State, County or Chas. T.
Main, Inc. relative to the design, construction, or
repalr of thils dam.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of Public
Works: Messrs. Willls Regan and Raymond Rochford,
and of the Massachusetts Department of Ervircn-
mental Quality Engineering, Division of Waterways:
Messrs. John J. Hannon and Joseph Iagallc.

Also, we acknowledge the cooperation ard assis-
tance of personnel from the Worcester County

Engineer's Office: Messrs, John O'Toole and Joseph
Brasauskas.

In addition, we thank lMr. Reed Grimwade of the
Charlton Woolen Company who provided inforration on
the operation and past performance of the dar .

We also acknowledge the assistance of Messrs.
Charles Benzlger, Llewellyn Cross, Jr., and J~hn
Goodrich of Chas, T. Main, Inc. who searched . heir
files for additional design data.

Construction Records. The only constructior.
records are the 1956 Plans referred to ir. Section
2.1 and included in Appendix B. There are no
as-built drawlings for the dam, spillway or cutlet
structures,




; 2.3 Operating Records. No operating records are
i avallable, and there 1s no dally record kept of the
i

elevation of the pool or rainfall at the dam site.
2.4 Evaluation

a. Availability. There is limited engineering
data availlable.

; 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 informa-
tion 1is valid.

1550 OTAM i
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3.1

Findings

a.

SECTION 3

VISUAL INSPECTION

General. The Phase I Inspection of the dam at
Glenecho Lake was performed on August 31, 1978.
A copy of the inspection check 1list 1s included
in Appendix A. Previous inspections of this
dam and of the original dam at this site have
been made by others since 1925, A partial
listing of these lnspections is in Appendix B.
An inspectlon was made in 1972 by personnel
from the Massachusetts Department of Public
Works. A copy of their report is included 1n
Appendix B.

Dam. Glenecho Lake Dam consists of an earth
embankment with a core of impervious f1l1l1. A
concrete cutoff wall 1s located on the upstream
face of the dam and extends 20 feet from each
slde of the spilllway. An L-shaped concrete
retaining wall is on the upstream face from the
cutoff wall to the west abutment. The dam is
generally in fair condition. No seepage from
the embankment of the dam was observed, how-
ever, several signs of dlstress were noted at
the site. First, a vertlcal crack has
developed in the L-shaped concrete retaining
wall about midway tetween the spillway and the
west abutment. Thls crack has opened in the
upstream direction to 0.5 inch wide at the top
of the wall and has opened downward to 2.5
inches wide at the bottom of the wall,
Settlement of the crest has produced a 5.75
inch deflection of the wall in the upstream
direction. The crack continues through the
concrete footlng at the bottom of the wail,
There 1s no significant riprap present, and
some undercutting of the footing has occurred,

A second sign of distress 1s erosion at veirious
locations on the dam. West of the spillway,
there 1s a gully along the upstream edge of the
crest next to the concrete retaining wall. This
gully appears to be due to erosion from surface
runoff, but 1s also probably due to settlenent
behind the cracked wall. The gully leads to an

11




eroded area at the west end of the retaining
wall. There is no significant riprap rrotec-
tion at the west abutment or alonpg the botton
of most of the retaining wall. There are tire
ruts in the crest of the dam west of the splll-
way. Footpaths 1 foot deep have teen worn on
the downstrean slope of the dam next to bcth
abutments of the spilllway. A gully formed by
surface runoff alsc occurs on the downstrean
slope at the east abutment.

A third sign of distress 1s the very thick
growth of trees and brush on the downstrean
slope of the dam. The crest and upstrean slope
are fairly clear, although some brush 1s
growing along the upstrean edge of the crest
east of the spilllway.

A fourth sign of distress 1is the condiltion of
the riprap on the upstrean face of the dam
east of the splllway. There is no backing
naterial behind the blocks of rock. Grass
and weeds are growing between the pileces of
riprap, and a few blocks are missing.

Appurtenant Structures. The splllway 1s a 45-
foot long, concrete ogee welr loczted about 90
feet from the west abutment of the dam. There
i1s a flat-bottomed, concrete stilling pool at
the toe of the welr., The stiiling roocl ex-
tends about 30 feet downstrear with a2 concrete
s111 at the end.

Water is seeping from a smail hole at a verti-
cal construction Jjoint in the downstrean fzce
of the weir. The hole is loczted in azbout the
niddle of the welr and near the bottom st abous
E1l 752.5. There 1s an accunulation of rock and
debris about 2 feet deep 1in the tottom of the
stilling pool. Stalning from seerage was noted
near the top of a vertical constructlion ‘oint
on the east wall of the splliway.

The ocutlet conduilt 1s a 24-1nch dilameter cas<
iron pipe which passes beneath the dam just
east of the spillway. The 1inlet to the condult
1s shown on the drawlngs as located on the
bottom of the lake 75 feet upstrean of the dam.
™he condition of the 1inlet was nct visitle at

GLENECHO LAKE DAM
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the time of inspection. An access well 1s
located at the upstrean edge of the crest of
the dam and houses the slide gate. The top of
the access well was opened, but the metal
stairs Inside were corrocded, and therefore an
inspection could not be made. A log was found
to be inside the access well, Staining fronm
seepage was noted along a construction Joint
inslide the well. A metal hand crank at the
surface for operating the slide gate is in
good condition and kept locked.

The downstream end of the outlet conduit 1s
surrounded by a 5-foot high concrete headwall,
There is a separation between the top of the
pipe and the opening in the wall. This is due
to the loss of caulking from around the pipe.
The wall 1s otherwise in good condltion. The
end of the pipe does not contain soill or debris
and is discharging water into the strean.

Reservoir Area. The area around Glenecho Lake
1s moderately developed with about 150 resil-
dences and summer cottages. Water supply to
the cottages 1s from ground water wells adja-
cent to the lake. It 1s posslble that more
development could occur in the future., The
area 1s wooded and grassed and has moderate
slopes of 5 to 15 percent.

Downstream Channel. Discharge from the spill-
way and outlet enters the valley of Cady Brook
which 1s about 50 feet wide. The bottom is
covered with rock f111 and boulders and 1s
thickly overgrown with trees and brush. The
sides of the valley are steep slopes of glactial
t111l and densely wooded. There are several
gullies 1 to 3 feet deep eroded by surface run-
off on the east slope of the valley.

Water flows downstreanm at a gradient of about
1 percent. At 1,700 feet from the dam, water
enters a 10-foot high by lid-foot wide concrete
box culvert which is located beneath a 2%-foot
high embankment of the Massachusetts Turnpike.

Flow continues downstreamn in a narrow, undevel-
oped valley toward the center of Charlton City

which begins about 2,500 feet from the dam. The
town 1s moderately developed, and two small dams

GLENECHO LAKF DAM
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3.2

are located on Cady Brook. One of these forms
a pond at the Charlton Woolen Company located
3,000 feet downstream of the dam.

Evaluatlon. The above findings 1indicate that the
dam 1is in falr condition, and there are several
deficliencies which require attention. It 1s evi-
dent that the dam is not adequately maintailned.
Recommended measures to improve these conditlons
are stated in Section 7.3.

GLENECHO LAKE DAN
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4,1

4.3

4.4

U.S

SECTION 4
OPERATING PROCEDURES

Procedures. Under normal conditicns, the cutlet
gate at the dam 1s kept slightly open to provide a
300,000 gpd supply of water to the Charlton Woolen
M1i1l located 0.6 miles downstrean. Occasionally,
personnel from the mill unlock the chain on the
hand crank and open the gate in advance of storns
or to allow property owners around the lake to
work on thelr waterfronts. The last time the gate
was opened was about 2 years ago when the Illassa-
chusetts Division of Waterways contacted the Owner
to have the gate opened in anticipatlon of a
hurricane. Personnel at the woolen mill 1indi-
cate that 1f the pond level is lowered sigrnifi-
cantly, then water suprly wells around the lake
becone dry.

Maintenance of Dam. The dam 1s not adequately
malntalned. The crack in the L-shaped retaining
wall west of the spillway was noted in an inspec-
tion report dated 1964, Erosion at varicus loca-
tions on the embankment has not been repalred. A
dense growth of trees and brush occurs on the down-
strean slope and in the channel of Cady Brook.

The concrete in the splllway needs repalr, and the
st1lling pool should be cleaned out.

Maintenance of Operational Facllities. Only the
downstream end of the outlet conduit, and the
access well containlng the slide gate were visible
at the time of inspection. The outlet pilpe
appears to be 1n good condition. An opening
exists between the pipe and the concrete headwell
which 4s due to the loss of caulking materi-~l.
+1s0, the metal steps leading into the access well
are corroded, and a log 1s lying 1inside.

Description of Any Warning Systems in Effect.
There 1s no warning system in effect at this dam.
However, in the past, the Massachusetts Dlvision
of Waterways has alerted the Owner to open the
slide gate when a storm was anticipated.

Fvaluation. There 1is no regular program of maln-

tenance or warning system in effect at Glenecho

Lake Dam. Thils is underslrable considering the
GLENECHO LAKE DAM
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dam is in the "significant" category. A progran
of 1inspection and maintenance and a survelllance
system for this dam should be implemented as recom-

mended 1n Sectilon 7.3.

GLENECHO LAKE DAM
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

Design Data. The Probable Maximum Flood (FMF)
rate was determlined to te 1,5C0 cfs per square
mlle. This calculation is based on the average
slope of the drainage area of 4 percent, the
pond- plus-swamp area to drainage area ratio of
13 percent, and the U,S. Army Corrs of
Engineers' guilde curves for Maxlmum Probable
Flood Peak Flow Rates (dated December 1977).
Applying the full PMF to the 2.87 square miles
of drainage area results in & calculated peak
flood flow of 4,300cfs as the inflow test
flood. By adjustlng the inflow test flood for
surcharge storage, the maximum discharge rate
was established as 3,150 cfs (1,100 c¢fs per
square mile), with a water surface at F1 771.1

There are no detailed hydrauliec cormputations
avallable for this dam. Bowever, the drawings
dated 1956 (see Figure B-1) indicate a "maximum
design flow E1 769.,3" for the spillway.

Hydraulic analyses indicate that the srillweay
could discharge 3,600 cfs when the water
surface is at E1 771.9 which is the low point
on the crest of the dam. This discharge
exceeds the outflow test flood of 3,150 cfs,
Using the outflow test flood, the pond level
would be 0.8 feet below the low peint on the
crest.

With the pond level at 0.5 feet above the spill-
way crest, the low level outlet can discharge
about 54 cfs,

Experience Data. During the storms which cccurred
in 1955, the previous dam at Glenecho lake was
completely washed out., Personnel at the

Charlton Woeclen Company recall that there was
significant property damage in Charlton 7'ty

and about U4 lives were lost, Damage alsc
resulted farther downstream in the Southtridge
area. The embankment for the Massachusetts
Turnplke acted as a dam, but flood water rose

up and over the highway.

17
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c. Visual Observations. Dilscharge from Glenecho
Lake 1s over an ungated, ogee-shaped splllway.
The discharge flows into a stilliing basin and
then continues downstream in a natural channel,
The spillway 1s unlilkely to clog, unless
blocked by a large tree, floatlng structure,
or slmilar sizeable item. A minor lealr was
observed at a vertlcal construction joint on
the downstream face of the spilllway. The
stilling basin contained considerazble debris.
If the debris 1s allowed to accunulate, it
could hinder the operation of the basin.

A low level outlet dlscharges at the toe of
the dam Just east of the spilllway. Flow
through the pipe is5 controlled by a slide
gate at the bottom of an access well near the
center of the dam. The gate 1is reportedly
operable and maintained slightly open.

d. Overtopping Considerations. The full P.M.F.
stornm can be discharged over the splllway at
Glenecho Lake Dam, with a freeboard of 0.8
feet.

Based on the possible fatlure of the earth
embankment durlng the test flood, the peak
discharge rate would increase from 3,150 c¢fs
to 4,930 c¢fs and produce a downstrean flood
wave of 2 feet surcharged on the 9 foot flood
flow in the channel. Since the area down-
strean of the dam 1s sparsely developed and
heavily wooded for a distance of about 2,500
feet, 1t is unlikely that any major danage
would occur due to failure of the dam. Tow-
ever, the sizeable volume of water releszsed
would probably cause severe flcooding in
Charlton.

JLENECHO LAY, DAN
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

Visual Observations. The evaluation of the
structural stabllity of Glenecho Lake Dam 1s
based on review of available drawings and the
visual inspection conducted on August 31, 1978.
As discussed 1n Section 3, Visual Inspection,
the dam 1s in failr condition. A crack exists
in the L-shaped retaining wall west of the
spilliway. This has opened in the upstrean
direction and produced about a 6-inch tilt
toward the lake. This condltion was noted in
a previous inspection report dated 156%4,

Based on this observation, the embankment of

the dam 1s a potentlal hazard. It 1s recom-

mended that a more detailed investigatlon be

conducted to evaluate the tlltlng and settle-
ment of the retaining wall.

Deslgn and Construction Data. There are three
sheets of drawings dated 19056 avallable fron
the County on the deslgn and construction of
this dam (see Figures B-1, B=2, and B-=3). A
discussion with the resldent engineer at Chas.
T. Main, Inc., indicated that these drawings
are representative of the actual construction
of the dam, There are no other plans, specifil-
cations or computations avallable on the
design, construction, or repailr of this dam
from the Owner, County, State, or Chas. T.
Main, Inc.

Information does not appear to exist on the
type, shear strength, and permeabillty «f the
soll and/or rocl materials of the embaniment.
Borrow material for the embankment was obtained
from an area near the east abutment of the dam.

Glenecho Lake Dam was built 1in 1956 after the
previous dam was washed cut by the 1955 hurri-
cane, Drawinpgs indicate that the embtankment
east of the splllway contains a core of imper-
vious 111 8 feet wide at the crest with 1/2:1
slopes. Beneath thls core 1s a cutoff trench

GLENECHO LAKL DAN
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which extends about 8 feet into impervious
foundation materlal which is glaclal ti1l11,

The embankment around the core 1s made of per-
vious fi1ll with upstream and downstreari slopes
of 2:1. The embankment west of the splllway
is constructed with a core of impervious fill
and a concrete retaining wall on the upstrean
face. The downstrean face is made of pervinus
111 at a slope of 2:1. A concrete cutoff
wall exlsts on the upstrean face of the danm
and extends 20 feet from each wall of the
spillway.

The drawings show an impervicus blanket located
upstrean of the splllway section of the dan.
The blanket is £ feet thick and extends about
4o feet upstream. It is covered with pervious
111 which forms the flocor cof the approach

to the spllilway.

A 4,5~foot square by 1 foot thick concrete cut-
off wall 1s constructed around the ocutlet
condult to prevent piping. The wall 1s shown
on the drawings +*o be loccted about 5 feet
downstrean from the crest of the dam. The
bottom of the wall 1s keyed into undisturbed
naterial.

Operating Records. There is no instrumentation
of any type in Glenecho Lake Dam, and no instru-
mentation was ever 1Installed in thils dam. The
performance of this dam under prior loadlng can
only be inferred by physlical evidence at the
site.

Post-Construction Changes. There are nc as-
bullt drawlngs avallable for Glenecho Lake Dam.
Based on discussions with Chas. 7. Mair, Inc.,
visual evidence, and fleld measuremnents, the
dam appears to be buillt essentially as chown on
the 1956 drawings.

Selsmic Stabllity. The dam 1s located in
Seismic Zone No. 2 and 1in accordance w..h
Phase I "Recommended Guidelines" does not
warrant seismic analyses.

GLENECHO LAYI DAM

20

L i

. . ) . " ! : ‘...-.-..‘



7.1

SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

Dam Assessment

a.

Condition. Based upon a review of availatle
drawlings, the vlisual inspectlon of the site and
limited operational cor maintenance infor. z-
tion, there are deficiencies which must be
corrected to assure the continued performance
of this dam. Generally, the dam is considered
to te in falr condition. However, several
signs of distress were observed at the site:
cracking and settlement of the L-shaped
retaining wall west of the spillway, lack of
riprap along the bottom of the wall, erosion at
several locations on the embankment, dense
growth of trees and brush on the downstream
siope of the dam and in the downstrean channel,
seepage from a hole iIn the downstream face of
the spillway, and accurulation of rocks and
other debris in the stilling tasin,

Hydraulic analyses indicate that the srillway
can discharge a flow of 3,600 cfs with the
water surface at El1 771.9 which is the low
point on the crest of the dam. £n outflcw “est
flood of 3,150 c¢fs (full protatle maxirur
flood) will not cvertop the dam.,

Adequacy. The lack of detalled design and
construction data did not allow for a defini-
tive review. Therefore, tte evaluatior. of tthe
adequacy of this dam 1s btased prirarily on
review of available drawings, visuzl irspec-
tion, past perfermance and engineering
Judgment,

Urgency. The recommendations zr.d remedial
measures outlined telow should te implemer*:-d
by the Owner within 2 years after recelipt of
this Phase I Inspection Report,

Need for Additional Investigation. Additicnal
investigations to further assese the adequacy
of the dam are outlined below ir. ".ctior 7.2
Recommendations.




7.2 Recommendations. In view of the concerns over the
continued performance of the dam, it 1s recommended
that the Owner employ a quallfied consultant to
evaluate the tilting and settlement of the retain-
ing wall on the upstream face of the dam,

Recommendations on repailrs and maintenance proced-
ures are outllned below under Section 7.3,
Remedial Measures.

— Sy aeees. s PN

7.3 Remedial Measures

] a. Operating and Maintenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It 1s recommended that the Owner

. accomplish the following:

(1) backfill and protect eroded areas on the
crest and slopes of the embankment

(2) place riprap along the toe of the retain-
ing wall on the upstrean face of the dam

(3) clear trees and brush from the downstream
slope of the dam and from the downstrean
channel

(4) repair the leak in the downstrean face of
the spillway

(5) clean accurnulated rock and other debris
from the stilling basin below the splllway

(6) implement a systematic program of main-
tenance inspectlons. As a minirun, the
inspection program should consist of a
monthly Inspection of the dam and appur-
tenances, supplemented by additional
inspections during and after severe
storms. All repairs and maintenance
should be undertaken 1n accordance with
all applicable State regulatlons.

(7) perilodic technical inspections of this dam
should be continued on an annual basis

(8) 1institute a definite plan for survell-
lance and a warning system during pertods
of unusually heavy rains and/or runcff.

GLENECHO LAKE DAM
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7.4

Alternatives. An alternative to implementing

the recommendatlions and the maintenance proced-
ures listed above would be to draln the pond.
This could be an undesirable alternative, since
lowering the lake causes nearby ground water
wells to become dry.

GLENECHC LAKE DAM
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PERIODIC INSPECTIOH

PARTY ORGANIZATION
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PERIODIC INSPECTION CHECK LIST

PROJECT {glgaggéa éa_/lé IZ&[ZI -
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DISCIPLINE ?m}ec/m/ca/
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CONDITIOCHN

OUTLET WORKS -~ SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel
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l//'j/‘b/&

General Condition
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Loose Rock Overhanging
Channel
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Trees Overhanging Channel
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Floor of Approach Channel
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‘ PERIODIC INSPECTION CHECK LIST

PROJECT_ Glenecho Ahake Dam DATE /‘253@15/ 31, 1978

PROJECT FEATURE Je ' NAME /¥ ke barsen

DISCIPLINE

geeiedzm'ca,/

NAME é‘;‘ [e Afgmaghﬂg

AREA EVALUATED

CONDITION

QUTLET WORKS*; QUTLET STRUCTURE

AND OUTLET CHANNEL

General Condition of Concrete

5'high concrete headwall afoana(
outtét conduit (24" dia cast-iron pipe)

Rust or Staining

yery gaaa’
V4 7

very slight

Spalling

norE )
Erosion or Cavitation hope.
Visible Relnforcing nonNe
Any Seepage or Efflorescence nene

Condition at Joints

aration befueen fop of pipe and
dgernng 7’ /ra//,//,v//fcda/pkg; qone.

Drain Holes

Channel

none.
Strearn bed- same as for spllway

Loose Rock or Trees Over-
hanging Channel

numerows lamge frees on sides and
floor of channe(- ik bruash 7mwf*)

Condition of Discharge
Channel

Filled Wik rocks ¢ boulders, some frash

gullies eroded in east side slope

X infake Structure located wpstream of darr on botern of lake -

not visible dor

ng inspection- Shown on drawings as having A

concrefe headwal! with tash rack across condi? opening
See page A-5 for descrphion of Shde gafe v access well

page A-4of 5




PERIODIC INSPECTION CHECK LIST
PROJECT Glepecho Lake Dam DATE /Qu}as/' I/, 1978

PROJECT FEATURE_ ouflet gate NAME__ /Y, ke Larson
DISCIPLINE geo/ecbm'm[ NAMEM—EM@#&—————

AREA EVALUATED CONDITION
. SLIDE GATE 1 ACCESS WELL 4
QUTLET WORKS - GONFROE—FOWER eould not qo inside we/// because stairs
. were (Corroded - /'/)5,055 100 done from
a. Concrete and Structural éurjags /aob'ng haide
General Condition gooa’— /0q ////)7 mside well
Condition of Joints Some Stawmn 740/)’) S¢epagée
Spalling none visible
Visible Reinforcing none visible
Rusting or Staining of 0/0,17 construe ron ot
Concrete J

Any Seepage or Efflorescence | Noné V/.'S/'é/e

Joint Allgnment joooﬁ
Unusual Seepage or Leaks in
Gate gafe open — 2'sguare metal gate
Cracks none visrble
Rusting or Corroslion of Steel metal Stairs it well are Corroded
b. Mechanical and Electrical none /0/’(54'/7;‘— hand crank at surface
fo gpérnle gate- crunk @ good
Air Vents condition with ¢ham and /ock
Float Wells Not Applicable (W/4)
Crane Holst
El A//;l
evator
J/, A
Hydraulic System N/A
1Yy
Service Gates /V/A
[4
Emergency Gates /V/A
Y
Lightning Protection System
NJA
Emergency Power System A[/A
/

Wiring and Lighting System
in Gate Chamber /V/A
y4

—M

page 4-§of_9 _
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g APPENDIX B

PLANS OF DAM AND PREVIOQUS
INSPECTION REPORTS

Page
Figures B-1, B-2, and B-3
Drawings of Dam, dated August 1956 B-1
Previous Inspections (Partlal Listing) B-4
Inspection by Mass. Department of
Public Works, dated February 17, 1972 B=6

GLENECHO LAKE DAM
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. | . K ~ o
. INSFECTION REPORT & DATA FOR DAMS . Don Wo, 54 /2
: Town:
Owner: Tow. & o..\:z___ Stream: Cady
Bis 'Addr"sz Boq.rd" 2 CAQJtc” ._..-— T Pond .57601&3/3’”
Function of Bam. kecﬂzﬂ 7o AS , Date .72//7 S = I

. . 7
Tocation & Acceas: o, ¥ Mife Morth on Becess B, “TONDITION RATING ~
a~f Crook F l Qﬁ ~ Structural:  S20D
SGs Quad, Leicester ‘Lat. 42%9°22" Long. 7/ é’ — Hydraulic:_ ¥o’4 [ A
Drain,Ar.:2 .8%_(1.1&1., onds 3 ac.;Res. anss ooBeneral' “Geon .
Character of I — PRIORITY:_ Aoz~ =

Estinated_
Discharge it
Capacity.

.

'Genlgral Description of Dan and Discharge COntro1° e o

A2 187 LC  EARTH ... BACKPILLEY.. DA, .  GCaTe Caye Conrén
LEAST 0F gpLw s Szz:» o= _Gare | //,4//(/00 LA AS T
IS VADER .ICE, . oo e e . . e e o -

Bketoh (Not to Scale)s

-4 o///LowA’7 S'bz (?/ew
=737

Km0 —)

i & \\’ ’ ) .
: Kem.rks and Recomenda.tiom_:_ R f-8 DAM END e
: ' x /5>
9'
Date "By ., ,Comemt_ ' ' _ . _
2/17fr2 '(: , :
a 4
—— Dan No,_37/¥=S-/2
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APPENDIX C
PHOTOGRAPHS

GLENECHO LAKE DAM







NO. 4 VIEWOF DOWNSTREAMEND OF OUTLET CONDUIT




NO.5 VIEWOF SPILLWAY

NO.6 VIEW OF STILLING POOL BELOW SPILLWAY




APPENDIX D

l HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

GLENECHO LAKE DAM
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APPENDIX E !

INFORMATION AS CONTAINED
IN THE NATIONAL INVENTORY OF DAMS

GLENECHO LAKE DAM
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