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- EL OWALTHAM, MASSACHUSETTS 02154

:/ REPLY TO

Jm ATTENT ION OF :

NEDED-E

JUL 1 i17"

Honorable Edward J. King
Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts

_AL

Dear Governor King:

I am forwarding for your use a copy of the Whitney Pond Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. The report is based upon a visual . _
inspection, a review of past performance, and a preliminary hydro-
logical analysis. A brief assessment which emphasizes the inadequacy
of the project spillway under test flood conditions is included at the
beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway .
capacity for the Whitney Pond Dam would likely be exceeded by floods
greater than 7 percent of the Probable Maximum Flood (PMF), the test
flood for spillway adequacy. Screening criteria for initial review of
spillway adequacy specifies that this class of dam, having insuffi-
cient spillway capacity to discharge fifty (50) percent of the PMF,
should be adjudged as having a seriously inadequate spillway and the

"- dam assessed as unsafe, non-emergency, until more detailed studies
prove otherwise or corrective measures are completed. " -"

- The classification of "unsafe" applied to a dam because of a seriously
inadequate spillway is not meant to indicate the same degree of
emergency as would be associated with "unsafe" classification applied 1 .
for a structural deficiency. It does mean, however, that based on an
initial screening and preliminary computations there appears to be a
serious deficiency in spillway capacity. This could render the dam

* .. unsafe in the event of a severe storm which would likely cause
overtopping and possible failure of the dam, significantly increasing
the hazard potential for loss of life downstream from the dam.

W -W -* .=



NEDED-E -
Honorable Edward J. King - -.

It is recommended that within twelve months from the date of this .
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification. - -

In the interim a detailed emergency operation plan and warning system - - .
should be promptly developed. During periods of unusually heavy
precipitation, round-the-clock surveillance should be provided. ....-

I have approved the report and support the findings and recommenda-
tions described in Section 7, with qualifications as noted above. I
request that you keep me informed of the actions taken to implement - .h_
these recommendations since this follow-up is an important part of the
non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Common-
wealth of Massachusetts. This report has also been furnished to the -

owner of the project, Town of Winchendon, 105 Friend Street,
Winchendon, Massachusetts 01475, ATTN: Mr. Peter Morneau, Super-
intendent, Department of Public Works.

Copies of this report will be made available to the public, upon
request to this office, under the Freedom of Information Act, 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 the cooperation extended in
carrying out this program. " *_

Sincerely yours,

Accession For 0 /"
NTTS GR AI

MX B. "'"""""R
DTIC TAB X 1

:m.: Colonel, Corps of Engineers
j,. , Division Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT .-- 0

Identification No.: MA 00633

Name of Dam: Whitney Pond

Town: Winchendon

County and State : Worcester County, Massachusetts

Stream: Millers River

Date of Inspection: November 13, 1978

The dam is a 25+ foot high, 562+ long gravity stone

masonry and earth embankment structure. It is comprised of an 4 1

82 foot foot long stone masonry spillway, a 450+ foot earth

embankment to the left of the spillway, and a 30+ foot earth

embankment to the right of the spillway. The left embankment _

is utilized for a railroad right-of-way and two railroad bridge -

structures are located immediately upstream of the spillway.

The dam was originally built in 1880 for power generation. _ S

Modifications to the original structure were made in 1936

and 1957. The dam is now used basically for recreation. The

dam is owned, operated and maintained by the Town of Winchendon.

The visual inspection of the dam indicated it to be

* in generally good condition.

The dam has a size classification of intermediate and 9- .p

a hazard classification of high. According to Corps guide-

lines the test flood is the Probable Maximum Flood which has

an inflow of 60,950 cfs. The spillway can pass 7 percent of -f .

Whitney Pond .
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this flow. The dam would be overtopped by 6+ feet. The

resulting outflow would be 58,000 cfs. The existing spillway

is partially blocked by the upstream railroad bridges. .

It has the potential for increased blockage by debris

catching the stop log stanchions. There are normally 2

to 3 feet of stop logs in use. Indepth engineering data S .

was not available and therefore, the adequacy of the dam

- was assessed primarily on visual inspection, past per-

- formance history, and engineering judgement. * f

The dam is in generally good condition. It is felt,

however, that certain normal maintenance and operational

procedures need attention. These include removal of 4 e

brush and trees on the upstream and downstream slopes;

development of a formal warning system and monitoring of

the condition of the downstream training wall. Also "

repairs to the walkway over the spillway are required.

Due to the dam's high hazard classification along with its

overtopping potential, it is further recommended that the .

owner engage a competent engineer to investigate the adequacy

of the spillway and design a draw down facility for the dam.

The above problems do not represent an immediate threat . 0

to the dam; however, the normal maintenance and operational

procedures should be carried out by the owner over the next

2 years after receipt of this Phase I Inspection Report. The 0 6

evaluation of the spillway and the design of a draw down facility

Whitney Pond
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should be carried out by the owner within one year after receipt

of this Phase I Inspection Report.

lt NLD Ronald H. Cheney, ;?.E A4 -A
;~CHENEY t. Associate

~No. 29133~

1k; Hayden, Harding & Buchanan, Inc.
Boston, Massachusetts
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G de
.his Phase I Inspection Report on Whitney Pond
has been reviewed by the undersigned Review Board members. In our

* opinion, the reported findings, conclusions, and recommendations are
- consistent with the Recommended Guidelines for Safety Ins~ection of

Darmq, and v.ith good engineering judgment and practice, and is hereby
* submitted for approval._

JOSEPH A. MCELROY =E-SER
Foundation & Materials BranchA
Eng-ineering Division

* CARNEY M4. 44.ERZL., MME
* Design Branch

Engineering Division

riefVsrorControl CeN r
'ater Control Branch
Engineering Division

APPROVAL RECOMMNED:

4PS AP 40 S 40 S S S_



PREFACE

This report is prepared under guidance contained in the .

U Recommended Guidelines for Safety Inspection of Dams, for S ..

Phase I Inspections. Copies of these guidelines may be

obtained from the Office of Chief of Engineers, Washinigton,

D.C. 20314. The purpose of a Phase I Investigation is . -

to identify expeditiously those dams which may pose hazards

to human life or property. The assessment of the general

condition of the dam is based upon available data and visual 
S

inspections. Detailed investigation, and analyses involving

topographic mapping, subsurface investigations, testing,

and detailed computational evaluations are beyond the scope

.- of a Phase I Investigation: however, the investigation is

intended to identify any need for such studies.

In reviewing this report, it should be realized that

the reported condition of the dam is based on observations

of field conditions at the time of inspection along with

data available to the inspection team. In cases wh;re the

reservoir was lowered or drained prior to inspection, such

action, while improving the stability and safety of the

dam, removes the normal load on the structure and may

obscure certain conditions which might otherwise be detectable

if inspected under the normal operating environment of

the structure.

Whitney Pond
- . .*



It is important to note that the condition of a dam

depends or numerous and constantly changing internal and

external conditions, and is evolutionary in nature. It

would be incorrect to assume that the present condition

of the dam will continue to represent the condition of

the dam at some point in the future. Only through continued

care and inspection can there be any chance that unsafe

conditions be detected.

" Phase I inspections are not intended to provide detailed *

hydrologic and hydraulic analyses. In accordance with the

established Guidelines, the Spillway Test flood is based on

the estimated "Probable Maximum Flood" for the region 0-

(greatest reasonably possible storm runoff), or fractions

thereof. Because of the magnitude and rarity of such a storm

event, a finding that a spillway will not pass the test flood - S

should not be interpreted as necessarily posing a highly in-

*" adequate condition. The test flood provides a measure of .

relative spillway capacity and serves as an aide in determining 5 0

the need for more detailed hydrologic and hydraulic studies,

considering the size of the dam, its general condition and

the downstream damage potential. -...

ii Whitney Pond
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PHASE I
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: WHITNEY POND

SECTION 1.
PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the

Secretary of the Army, through the Corps of Engineers, to

initiate a national program of dam inspection throughout the

United States. The New England Division of the Corps of

Engineers has been assigned the responsibility of supervising

the inspection of dams within the New England Region.

Hayden, Harding & Buchanan, 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 issued Hayden, Harding & Buchanan, Inc. under a

letter of 28 November 1978 from Max B. Scheider, Colonel. .O

Corps of Engineers. Contract No. DACW 33-79-C-0012 has been ]
assigned by the Corps of Engineers for this work.

b. Purpose

-(l) To perform technical inspection and evaluation of

non-Federal dams to identify conditions which threaten the

public safety and thus permit correction in a timely manner

by non Federal interests.

-i- Whi tney Pond -
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(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. -.* .-

1.2 Description of Project L

a. Location I
The dam, Whitney Pond, is located in the Town of

Winchendon in Worcester County, Massachusetts. Whitney Pond

is formed at the intersection of the North Branch and Millers H --

Rivers and is located east of the center of town. The dam is

shown on U.S.G.S. Winchendon, Massachusetts-New Hampshire

Quadrangle, with coordinates approximately at North 420 41' 00" "

West 720 02' 30". . 0

b. Description of Dam and A purtenances

Whitney Pond is a composite dam approximately 25 feet -

high consisting of an 82 foot stone masonry spillway.a 450i foot

earth embankment to the left of the spillway and a 30 foot long

earth embankment to the right of the spillway. The overall plan

* length is 562+ feet. The left embankment has an approximate

1 H:lV upstream slope and a downstream slope of approximately

6 2 H:lV. This embankment has a varying crest width and serves

. as the roadway for 2 converging lines of railroad tracks. The

spillway is a 12' high masonry structure. During the field in-

spection there was approximately 2 to 3 feet of stop logs atop

the masonry. There would be approximately 13' of freeboard be-

tween the top of the ungated masonry spillway and the crest of

the embankment. The spillway is supported by 3 four foot thick

concrete butresses. The training walls are unmortared stone - .

masonry and serve as the abutments for the dam and the two rail--
-2- whitney Pond -



road bridges that span the spillway. An "L" shaped concrete

wall ties into the left training wall to accomodate the down-

stream bend in the river.

An approximate 30 foot wide section of embankment is

located on the right side of the spillway. This embankment

contains an impervious core and was constructed in 1957 to

close down a canal which once serviced a now defunct electric

power station downstream. Plans dated 1937 show provisions -

for approximately 7 feet of stop logs and flashboard atop the

spillway. A steel framed wood planked walkway spans the structure

c. Size Classification

b The dam falls into the intermediate size classification " __

according to its maximum storage capacity of 2186 acre feet,

with water to crest of dam.

d. Hazard Classification

The dam has a high hazard classification. Flood-

*i water from dam failure would damage numerous homes and buildings

in the urban area adjacent to the stream.

e. Ownership

The dam has been owned by the Town of Winchendon,

Winchendon, Massachusetts since 1959. It was originally owned

by the Winchendon Electric Light and Power Company until 1936

when it was taken over by New England Power Company.

f. Operator s *

The dam is maintained and operated by the Town of

Winchendon Department of Public Works in accordance with the

.2.

-3- Whitney Pond
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Board of Selectmen. Peter Morneau is the Superintendant of

the DPW and Burton E. Gould is the chairman of the Board of

.l ,Selectmen. The address is 105 Friend Street Winchendon,

Massachusetts 01475 for both offices and the telephone is

(617) 297-0085 for both offices. '

g. Purposes of Dam

Earlier usage, which has been eliminated by blockage -

of the old canalway, was for electric power generation and

water supply for the downstream factories. The pond behind -

the dam is now used basically for recreation. Some control

is maintained by the use of stop logs.

O h. Design and Construction History J

, The original "Whitney Dam" was constructed in 1880.

The present dam utilizes portions of the original dam along

with improvements designed and instituted in 1936 by the New -

England Power Service Company. In 1957 the sluiceway, leading

to the canal used in power generation, was blocked by an

earthen embankment. Plans outlining the 1936 and 1957 improve- .

ments were made available at the Worcester County Court House.

No other construction records or design calculations were

available...

i. Normal Operational Procedures

No formal operational procedure is outlined for this

dam. The operator maintains stop logs to assure that the water -_

level of the pond is 2 to 3 feet above the masonry spillway for

summer recreation.

-4-
Whitney Pond
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1.3 Pertinent Data . .

a. Drainage Area

5 The drainage area (33,920 acres - 53 s.m.) is * .

comprised of wooded, rolling hills, containing several drainage

paths and a number of lakes and ponds. The two major drainage

paths are the Millers River and North Branch Millers River.

Millers River receives outflow directly from Sunset and Lower

* Naukeag Lakes, and indirectly from several lakes and ponds

above these two lakes. During its course of about 7.3 miles

from Lower Naukeag Lake to the Whitney Pond Dam, the river

falls nearly 100 feet in elevation. North Branch Millers

River serves as an outlet to Lake Monomonac, which is fed by * O

several smaller lakes, ponds, amd streams to the north and

east. The river drops approximately 70 feet over the course

U of 2.7 miles from Lake Monomonac to Whitney Pond Dam. - S

Development throughout the drainage area is generally

sparse except near downtown Winchendon, around the lakes used

for recreational purposes, and at Winchendon Springs, Rindge 0 S

and East Ridge. The Boston and Maine Railroad, several

State highways, and a number of improved roads service the

area. - _

For a reach of about 2000 feet downstream of the dam

the downtown area of Winchendon is adjacent to the Millers

River. A number of structures are located within 400 feet of S

the River, including residential and manufacturing buildings

-5-
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and two road bridges. Several manufacturing and a number of

residential buildings are located within 400 feet of the river

at Waterville, about 1.5 miles downstream of the dam. A

sewage treatment plant and U.S.G.S. gaging stations are located

just over 3 miles below the dam. Beyond this point there is

little or no development close to Millers River for several

miles downstream.

b. Discharge at Dam Site

This dam has no outlet works other than existing --

overflow spillway. An old sluiceway at the northwestern end

of the dam was closed off and filled in during 1957 to 1958.

The dam was constructed in 1880, and underwent

extensive improvements in 1936. Discharge records of the

U.S.G.S. gaging station No. 1-1620, located approximately

3.3 miles downstream of the dam, are available from 1916

to the present. Flows are recorded for an 83 square mile

area of the Millers River. The flood of record at this gage

occurred on September 22, 1938 with a peak discharge of 8,500 _ - •

cfs and elevation of 848.2+.

The spillway is ungated, with provisions for stop

logs and flashboards. It has an approximate capacity of 9700 -

cfs at an elevation of 978.8+ without stop logs. Considering

three feet of stop logs the capacity is 6,400 cfs. Due to the

existance of the railroad bridge, the spillway capacity is

reduced to 4,000 cfs since the bridge blocks 3+ feet of the

spillway. The test flood (inflow 60,950 cfs) would overtop

the embankment to elevation 985.1. The outflow would be 58,000 p

cfs. If the spillway were blocked with debris, the outflow

would overtop the embankment to elevation 985.25+.
-6- Whitney Pond
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c. Elevation (ft. above MSL)

(1) Streambed at centerline of dam -------------- 948
* (average 954)

(2) Maximum tailwater --------------------------- 962±

(3) Upstream portal invert diversion tuinel ----- none

(4) Recreation pool ----------------------------- 969±

(5) Full flood control pool --------------------- N/A

(6) Spillway crest- with stop logs 968.8
- without stop logs 965.8

(7) Design surcharge (Original Design) ---------- unknown * k

(8) Top Dam ------------------------------------- 978.5

(9) Test flood design surcharge ------------------ 1 95.
(965.25 spillway bl.ocked)

d. Reservoir

(1) Length of maximum pool -------------------- 11,000'

3 (2) Length of recreation pool ------------------ 4,000'

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

e. Storage (acre feet)

(1) Spillway crest pool ---- elevation 965.8 -------- 258

(2) Recreation pool -------- elevation 968.8 -------- 410

(3) Flood control pool ---------------------------- N/A

(4) Top of dam --------------------------- ------- 1450 .

(5) Test flood pool ------------------------------ 3750

• S

* .1
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f.Reservoir Surface (acres)

(1) Spillway crest----------------------------- 44±

(2) Recreation pool (with flashboards of 3')-- 56

(3) Top dam------------------------------------ 248

(4) Flood control pOol------------------------- N/A

(5) Test flood pool----------------------------- 331

g. Dam

(1) Type---------Gravity type, stone masonry, earth embankment j
(2) Length------------------------ 562' total including spillway

(3) Height-------------------------------------------------- 25'

(4) Top Width--------------------------------- 25' at embankment

* (5) Side Slopes---- 11 :1 U.S., 2.5:1+ D.S. at left embankment-

1 -:1 U.S. & D.S. at right embankment

(6) Zoning--------------------- ----------------------- unknown

(7) Impervious Core----------------------------------- unknown

(8) Cutoff--------------------------------------------- unknown

(9) Grout curtain------------------------------------- unknown

(10) Other

h. Diversion Regulating Tunnel------------------------- none -

TypeI

Length

Closure.. ....

Access

Regulating Facilities

-8- Whitney Pond



i. Spillway

(1) Type---------------------------------------- broad crested

(2) Length of weir ----------------------------------------- 82'

(3) Crest elevation -------------------------------------- 965.8

(4) Gates ------------------- none-stop logs & flashboards only

(5) U/S Channel ------------------------------------- riverbed

(6) D/S Channel ------------------------------------ riverbed

(7) General ---------------------------- provisions for Stoplogs

j. Regulating Outlets

The regulating outlet for this dam consists of the

overflow spillway with provisions for stop logs and flashboards.

As previously described, the spillway is made up of stone

masonry betweeen concrete buttresses. Total crest length is

82' and crest elevation is 965.8'. Up to 7 feet of stop logs

and flashboards can be used to control discharge through the

dam. These stop logs can be removed manually or by releasing

the needle beams holding them in place if manual removal is

not possible.

9
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SECTION 2
ENGINEERING DATA

2.1 Design

Plans showing 1936 and 1957 improvements were located

at the Worcester County Court House - Engineering Department.

E.P. Moseley is the Engineer indicated on the 1957 plans;

there is no positive confirmation as to who prepared the

m 1936 plans. A County fact sheet and County Inspection

Reports prior to 1971 are also available at that Department.

A 1971 State Inspection Report was also found at the State

Department of Environmental Quality Engineering Division of *
Waterways Office. No indepth design calculations were located.

2.2 Construction

No construction data was encountered regarding Whitney

Pond.

2.3 Operation

No operational manual exists for the dam.

2.4 Evaluation

a. Availability

Plans showing 1936 and 1957 dam improvements, a . _

County fact sheet, County Inspection Reports and limited

County correspondence, were found at the Worcester County

Court House - Engineering Department. The 1971 State O

S S
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Inspection Report was located at the State Department of

Environmental Quality Engineering Division of Waterways

Office. The 1936 and 1957 Improvement Plans were also

found at the Town of Winchendon Department of Public Works Office.

b. Adequacy

The lack of indepth engineering data does not allow -

for a definitive review. Therefore the adequacy of this dam,

structurally and hydraulically, can not be assessed from the

standpoint of review of design calculations, but must be

based primarily on the visual inspection, past performance

history, and engineering judgement.
c. Validity Il O"

The field investigation indicates that the external

features substantially agree with those shown on the furnished

data. S

0. Pon
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SECTION 3

VISUAL INSPECTION

3.1 Findings . ..

a. General

The Whitney Pond Dam was inspected on November 13,
-.O .0

1978. At that time, approximately 1 to 3 inches of water

was passing over the spillway and some leakage through the

stop logs was also observed. The upstream face of the dam
O k

could only be inspected above this water surface.

b. Dam

The dam consists of a masonry spillway section about

82 feet long abutted by a 30+ foot earth embankment on the

right and a 450+ foot earth embankment on the left. The left

training wall of the spillway section forms a retaining wall

abutment for the left embankment section. The embankment serves

as a multiple track railroad right-of-way, as shown in photo 1.

The definition of the dam embankment is complicated by its use

as a railroad fill. Based on this inspection, the left embank-

ment dam section is defined as 450+ feet long. Total dam length

is 562+ feet.
* S_

Visual inspection of the dam indicated it is in good

condition.

Left Embankment Section

Upstream Slope

The upstream face of the embankment is sloped at about

1.5H:lV. The upper 10 feet of the embankment was visible above * 9

the water surface. Riprap slope protection extending about 1

foot above the waterline and over most of the embankment

-12- Whitney Pond
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length, consists of a small-sized broken rock. Adjacent to

the left training wall of the spillway and extending for a

distance of about 75 feet, large-sized riprap has been placed.

Both sizes of riprap may be seen in photo 12. Dense brush-

has grown on the upstream slope above the riprap. This

condition is shown in photos 2 and 12.

Crest

The crest of the dam, which serves as a railroad

bed is shown in photo 1. Track maintenance would obscure

any visible misalignment due to embankment movements. The

crest is 25 feet wide at its narrowest point near the spill-

way structure.

Downstream Slope

The downstream face is on a slope of about 2.5H:lV.

Photo 10 is a view of the downstream slope from the crest

looking toward the left abutment area. The lower one third

of the slope and the area immediately downstream of the toe

is overgrown with brush and small trees. Photos 3 and 11

are views along the toe of the slope looking toward the

left abutment. The entire downstream toe area was traversed,

and no seepage or wet areas which could be attributed to

seepage were observed. Some surface drainage collects at the

toe of the slope. Adjacent to the left training wall of the

spillway, an area of the downstream slope has been covered

with large-sized rock. This area is shown in Photo 9. This

rock was placed in repair of a slide in the embankment which

damaged the toe of the training wall and a wing wall extend-

-13- Whitney Pond
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ing along the toe of the embankment.

Riqht Embankment Section

4 * When originally constructed in 1880, this project

included a power canal through the right abutment. In 1957

this canal was plugged by construction of a zoned earth em-

bankment about 14 feet high and 30 feet long. This embank-

ment consists of an impervious core with random fill upstream

and downstream shells. Upstream and downstream embankment

slopes were constructed on 1.5H:lV. The crest width is 6 feet. *
c. Appurtenant Structures

The craining walls of the spillway act as embankment

retaining walls. The left training wall which retains the S

main embankment is shown in photo 13. The toe of the wall,

which has been damaged by an embankment slide, has been

O replaced with a concrete section. The wall was in good _ S

condition at the time of inspection. The right training

wall is shown in photo 5. This photo, which is of the -

m extreme downstream end of the training wall, shows a portion • S

of the wall downstream of the embankment which has fallen.

The condition of the wall may be a result of demloition of

an old structure which occupied this area. The condition of S .

the wall presents no hazard at this time. Continued obser-

vation of this wall should be made. The spillway consists

of the masonry abutments and three concrete buttresses in- 5 _

filled with stone masonry. The spillway and training walls .

are true, plum and appear to be in no distress. Water is

-14- Whitney Pond
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leaking out between the joints in the stone at the middle two

sections of the spillway at about 1/3 the distance up from

the base. The three concrete buttresses located at the spill-

way appear to be in good condition with some minor spalling.

Large stones, which appear to have been hand placed, are I
located in front of the two middle bays of the spillway

(photo 14). The purpose of placing these stones is unclear

as the alignment of the spillway appears to be good.

The metal framed wood decked walkway over the spillway p

was weathered but basically in good condition. Approximately

5 lengths of handrail and one floorboard were missing. The

walkway does not appear to have been painted or the wood oiled 0

in some time.

d. Reservoir Area

The general area surrounding the reservoir is a wooded -

rural area as shown by photo 4. A more detailed description

of the drainage area is included in Section 1.3 of this report.

The amount of siltation within the reservoir is unknown.

e. Downstream Channel

The downstream channel is the natural riierbed shown

by photo 6. It is broad and level with many trees located

along the shoreline and upon several small downstream "islands". .*

Some stones, old tires, and other debris are located within

the downstream pond, however, these objects pose no major S

problem to continued flow. An "L" shaped concrete wingwall

1 W y

- 15- Whi tney Pond

* i. .



located on the left side and the old masonry training wall

on the right side define the immediate downstream channel. '

3.2 Evaluation -0 .

Visual inspection indicated the embankment is in good

condition.

No seepage was observed along the downstream toe of A .

the embankment.

Dense brush growing on the downstream slope should

be eradicated as part of an improved maintenance program. A t

The condition of the downstream section portion of the

right training wall should be monitored to assure that

eventual undermining of the right abutment does not occur. * *

There is no rapid draw down facility for this dam.

U 0@

-OS 0
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure

No formal operational procedures were disclosed for

Whitney Pond Dam. Discussion with the Town of Winchendon

Department of Public Works indicate that they attempt to

maintain 2 to 3 feet of stoplogs in place for summer pond

m recreation. They are also responsible for periodic general

maintenance to the dam.

4.2 Maintenance of Dam

The dam, Whitney Pond, is maintained by the Town of * *
Winchendon, Massachusetts. No known recent repairs were

performed on the dam

O 4.3 Maintenance of Operating Facility _

There are no operational facilities for this dam other

then provisions for flashboards. At the time of our inspec-

- tion there was approximately 3 feet of flashboard in place. S S

The apparatus used for regulating the flashing system appears

to be in working order. The flashboard-stoplog system can

be released by removing pins in the stanchion support system p

at the walkway level.

4.4 Description of Any Warning System in Effect

There are no warning systems associated with this dam. S S

4.5 Evaluation

Although the dam appears to be in adequate condition

the current operation and maintenance procedures are not S

-17- Whtiney Pond
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formally written and therefore can not insure the success-

ful treatment of all potential problems within a reasonable

period of time. The dam should be inspected every two years by

qualified personnel who can identify any areas of concern

which could in time leid to serious deficiencies. A

formal system for warning downstream residents during flood- -

flow conditions or imminent darn failure should be developed.

S.°0
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General

The dam was built in 1880 for power production. The .

spillway is basically a run-of-the-river type. It has a low

surcharge storage capacity and a high spillage rate. The

m spillway is constructed of stone masonry with newer improve- " A

ments being constructed of concrete. The remainder of the

dam is an earth embankment which also serves as a railroad

right-of-way.

The spillway has provisions for stop logs, several

levels of which are normally used. The stop logs and their

i U supports could cause blockages (allowing debris to build up) *

thus backing up water behind the dam.

* Immediately upstream of the spillway are two railroad

j bridges. These structures could interfere with flood flow *

and cause a back-up of water.

b. Design Data

Deisgn data is not available for this project. •

Improvements and modifications have been made at various

times by the owners of the dam.

c. Experience Data *

During the flood of August 19, 1955, about 850 cfs

passed the dam, with no significant problems occurring at

the dam. This flow appears to have been contained within D S

the spillway. No records of dam overtopping are known.

-19- Whi tney Pond
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d. Visual Observations

Visual observations indicate that roads, bridc'es,

dam and railroad lines above and below the dam would restrict -O

flow and cause backwater condition.

e. Overtopping Potential

The test flood, full PMF, will produce an inflow

of 60,950 cfs. The existing spillway can pass only 4,000

cfs, (7 percent of inflow) due to a partial blockage by the

railroad bridge and assuming 3 feet of stop logs in place.

Its capacity can be further reduced by debris caught on the

stop log stanchions. The PMF will overtop the embankment

area to elevation 985.1, 6.6 feet above the crest of the •

dam. The resulting outflow is 58,000 cfs. If the spillway

were totally blocked the overtopping would reach elevation

985.25+. S

f. Dam Failure Analysis

With water assumed to the crest of the earth

embankment, an analysis produced an outflow of 22,000 cfs......

Just below the dam is Tannery Pond and parts of the Town of

Winchendon. Flood stage would be at depths of 5 to 10

feet above base flow levels. About 24 homes, businesses

and factories would be damaged by about 3+ feet of flood-

water. Two roads would be under 8+ feet of water. The

*
small dam above Tannery Pond would be under about 8 feet of

water. Loss of life could be expected.

-20- Whitney Pond
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabiltiy

a. Visual Examination

The visual examination did not disclose any immediate -
OS S

stability problems.

b. Design and Construction Data

*Plans showing the 1936 and 1957 modifications were

made available at the Worcester County Court House. No

construction records or design calculations were available.

No drawings are available for the main embankment portion

of the dam or the original construction of the spillway.

c. Operating Records

No operational manual exists for the dam. O ..

d. Post-Construction Changes

The 1936 modifications included the provisions

for 4'-8" of stop logs topped with 2'-0" of flashboards,

the downstream concrete buttresses and the service walkway.

An embankment closure section was built in about

1957 in the original canal which passed through the right

abutment.

A small slide on the downstream face adjacent to

the left training wall of the spillway damaged a portion *

of the masonry wall which was rebuilt as a concrete section.

The slide area was filled with large-sized rock. Both of

the changes can be seen in photo 9.

-21- Whitney Pond
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e. Seismic Stability
.e

This dam is in Seismic Zone 2, and according to

USCE guidelines, it is assumed that there is no hazard from

earthquake loading.

0
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SECTION 7

ASSESSMENT, RECOMIENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

The visual inspection indicates the dam is in good .O S

condition. Hydraulic and hydrologic analysis indicates the

spillway to be inadequate to pass the test flood without

4 overtopping. 0 -

b. Adequacy of Information

The information available is such that the condition

of the dam must be evaluated from visual observations, past 40

performance history and engineering judgement.

c. Urgency

( The problems associated with the remedial measures S

of Section 7.3 should be carried out by the owner within

two years of receipt of this Phase I Inspection Report. The

- recommendations of Section 7.2 should be carried out by the _ 0

owner within one year of receipt of this Phase I Inspection

Report.

d. Need for Additional Investigation 0 •

No additional investigation is needed to complete

the Phase I Inspection.

7.2 Recommendations S S

The dam has a high hazard potential. The spillway

can not pass the PMF test flood as per Section 5.1.e and the

dam would be overtopped by over 6 feet. The owner, therefore

-23- Whitney Pond
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should engage a competent consulting engineer to evaluate

further the potential for overtopping and the adequacy of

the spillway. A draw down facility should also be added 4

to the structure to insure the potential for rapid lowering

of the pond under emergency conditions.

7.3 Remedial Measures

a. Operating and Maintenance Procedures-

1. The owner should eradicate the brush and

trees on the upstream and downstream slopes.

2. The owner should replace the missing sections

of the handrails and floorboards on the walkway 4- 0

over the spillway.

3. Although the condition of the downstream

right side training wall presents no hazard 0

at this time, the condition of the wall should

be monitored. If further deterioration of the

O0 wall back towards the spillway is observed over -

and above that shown in photo 5, the wall should

be repaired to insure that eventual undermining

of the spillway abutment does not occur.

4. The o-'ner should develop a formal warning

system to warn the downstream area in case of

an emergency during periods of high stream flow. •

5. The dam should be inspected every two years

by qualified personnel who can identify areas

of concern which, if left unchecked could S

jeopardize the safety of the dam.
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7.4 Alternatives

Not applicable to this dam.

10 0

m7--
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VISUAL INSPECTION CHECKLIST
PARTY ORGAri ZAT ION

PRJET Whitney Pond DAE Nov. -1.3,'1978

ITIME 9:45

j WEATHER sunny

PARTY: US NS

ml.Ron H. Cheney HHB 6.
2. David Vine HHB 7___________________

-I Daniel P.LaGatta GET 8

i j4. 9___

5. 10.

PROJECT FEATURE INSPECTED BY REMIARKS

Fmbankment Daniel P. LthGatta

2. Spillway Ron H. Chene

5.

6.

* 7.

8.

9.0

10.



PERIODIC INSPECTION CHECK LIST

PROJECT Whitney Pond DATE November 13, 1978

PROJECT FEATURE Embankment Dam NAME Daniel P. LaGatta

- DISCIPLINE Geotechnical Engineer NAME Ron H. Cheney

Structural Engineer

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation The dam is an integral part of a S
railroad embankment 980.5+

Current Pool Elevation 969+

Maximum Impoundment to Date unknown

U Surface Cracks None observed. -

Pavement Condition No pavement. Railroad on crest.

Movement or Settlement of Crest None observed.

Lateral Movement No misalignment was observed. -

Vertical Alignment

* Horizontal Alignment

Condition at Abutment and at Concrete Repair to slide on embankment adjacent .

Structures to left training wall is evident.

Indications of Movement of Structural None observed.
Items on Slopes*! °

Trespassing on Slopes None observed.

Sloughing or Erosion of Slopes or None observed.

Abutments

Rock Slope Protection - Riprap Failures Except in vicinity of spillway there
is no riprap on upstream face.

Unusual Movement or Cracking at or None observed.
near Toes

Unusual Embankment or Downstream None observed.

Seepage

Piping or Boils None observed.

Foundation Drainage Features None.

Toe Drains None. S

Nonce
Instrumentation System Dense brush on upstream face. H1igh
V'> otationi grass and brush on downstream face.

W . -* * * 4 2____



PERIODIC INSPECTION CHECKLIST

PROJECT-- Whitney Pond DATE November 13, 19780

PROJECT FEATURE Embankment Damn NAM4F Daniel P. LaGatta

DIZSCIPLINJE Geotechnical Engineer NAME nH.Cey

AREA EVALUATED CONlDITION

OUTLETWORKS_-__INTAKE CHANNEL AND
INTAKE STRUCTURE .

a. Approach Channel There is no gate controlled outlet
structure. River flow maintained

Slope Conditions over spillway.

Bottom Conditions

Rock Slides or Falls

Log Room None.

Debris None.

* Condition of Concrete Lining Good.

Drains or Weep Holes

b. Intake Structure None.

Condition of Concrete

Stop Logs and Slots

-3-
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* PROJECT Whitney Pond DATE ovember 13, 1978

0 PROJECT FEATURE Embankment Dam NAME Daniel P. LaGatta

DISCIPLINE_ Geotechnical Engineer NAPE Ron H. Cheney

Structural Engineer "

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural None.

General Condition

Condition of Joints

Spalling

Visible Reinforcing

Rusting or Staining of Concrete I
Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in Gate

Chamber

Cracks .

* Rusting or Corrosion of Steel -

b. Mechanical and Electrical
I WE None.

Air Vents 5

Float Wells I.

Crane Hoist

Elevator I .
Hydraulic System

Service Gates

Emergency Gates .

Lightning Protection System

Emergency Power System

Wiring and Lighting System in
Gate Chamber

-4-
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PERIODIC INSPECTION CHECK LIST

PROJECT Whitney Pond DATE November 13, 1978

PROJECT FEATURE Embankment Dam NAME Daniel P. LaGatta

DISCIPLINE Geotechnical Engineer NAME Ron H. Cheney

Structrual Engineer

AREA EVALUATED CONDITIONS

OUTLET WORKS - TRANSITION AND CONDUIT

General Condition of Concrete None.

Rust or Staining on Concrete

Spalling

Erosion or Cavitation * .

Cracking

Alignment of Monoliths

Alignment of Joints - *

Numbering of Monoliths

- 5-
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PERIODIC [:;SPECTION CHECKLIST

PROJECT Whitney Pond Dan DATE Nov. 13, 1978
D

PROJECT FEATURE Embankment Dam NAME D.P. LaGatta

DISCIPLINE Geotechnical Engineer NAE Ron H. Cheney

Structural Engineer

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND

OUTLET CHANNEL None.

General Condition of Concrete

Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence

Condition at Joints

Drain holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel -

-- 6

499

- S
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I.
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PERIODIC INSPECTIONl CHECKLIST .

F-OJECT Whitnay Pond DATE Noverber 13, 1978

PROJECT FEATURE Embankment bam NAME Daniel P, TaL.rftta

[..SCIPLINE Geotechnical Engineer NAME Ron H. Chenev

Structural Engineer p .

AREA EVALUATED CONDITION

( TLET WORKS -_SPILLWAY WEIR, APPROACH
-AND DISCHARGE CHANNELS

i Approach Channel

General Condition Good.

s Loose Rock Overhanging Channel None.

Trees Overhanging Channel None.

Floor of Approach Channel Free and Clear (below water)

Ieir and Training Walls

General Condition of Concrete Concrete and masonry abutments of
railroad bridges form the training

Rust or Staining walls for channel. These walls are
in generally go6d condition.

Spelling Spillway is stone masonry between
n concrete buttresses. No mortar in

Visible Reinforcing stone joints. Some spalling of concrete.
Any ViNo exposed or rusting reinf. bars.

Any Seepage or Efflorescence

- Drain Holes S S

c. Discharge Channel

General Condition Good.

Loose Rock Overhanging Channel None.
-I

Trees Overhanging Channel None.

- Floor of Channel Large stones in some places. Does not
however effect flow. S S

Other Obstructions Island in downstream channel.

__ -7-
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• 5 PROJECT Whitney Pond DATE N,mbh- , l97e
A PROJECT FEATURE Service Bridge NAME Daniel P. LaGatta "

DISCIPLINE Geotechnical Enginep, NAME Ron H. Cheney

Structural Engineer

AREA EVALUATED CONDITIONS - -
OUTLET WORKS - SERVICE BRIDGE

a. Super Structure

There is a bridge across crest of theBearings spillway which originally was used to _.
service flashboards. Bridge consistsAnchor Bolts of steel beams spanning between
concrete buttresses with a wood plankBridge Seat deck and steel handrails. Five

Members sections of horizontal rail are missing -Longitudinal Members and one wood plank. Wood is
weathered and appears not to haveUnder Side of Deck been painted or oiled in some time.
Bridge is reasonably sound at thisSecondary Bracing time.

Deck - 0

Drainage System

Railings

Expansion Joints 4 .

Paint

b. Abutment and Piers

General Condition of Concrete Good.

Alignment of Abutment Good..

Approach to Bridge Good.

Condition of Seat and Backwall Good.

I

I

0 I

-8-

0 S S 5 0 . .. ._ S



APPENDIX B

ENGINEERING DATA
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* •

LIST OF ENGINEERING DATA

1. Plans showing 1936 modifications
* •

2. Plans showing 1957 modifications

Location: Worcester County Court House
Engineering Department

- Worcester, Massachusetts 01009 * i

No indepth design calculations were located.

S P
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T10'1O NO0. 1 -Crest .,f damn viewed from left ahut~ient of
0 railroad bridge.

PPI0TO NO.-2 -2 Goneral vliew of upstream face of dam viewrd
fromn the crest near the spillway training
Wall.
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P- j)0N.3 Dwsranfaeo amvee rmlf ,1

PHOTO NO. 3 Upowstreir a fTm viewe from lairft stuctre
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1111TO NO. 5 -Right training wall of spillway.

PHOTO NO. 6 -Downstream view from dam.
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PHfOTO NO. 9 -Toe of left traininq wall showing rebuilt
section of wall and boulder fill on embankment.

0V

PHOTO NO. 11) Area at downstream toe viewed from crest
about 100 feet left of spillway.



* PHOTO NO.__11 -Downstream toe area viewed from vicinity
of spillway training wall looking toward
left abutment.

NIOTONO. -12 - Upstream face of dam looking toward spillway.
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* )NO. 13 L ett traininq wall of spillway.

if')TOm No. 14 -stones piled in front of spillway.
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