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NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED . -..

"I-i.-. .'

- Honorable Edward J. King I- •
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts 02133

V, ? Dear Governor King:
% %

I am forwarding to you a copy of the New Pond Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

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

of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Stevens Linen Associates, Inc., Box 220, Webster,

Massachusetts 01570, ATTN: Mr. Robert Javery, Plant Engineer.
• 5'.. .:,-: .

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

• .Lof this letter.

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

Sincerely yours,

NA.,I•,. -. •,

Incl JOHN P. CHANDLER
As stated &olonel, Corps of Engineers

vision Engineer " " ' .
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification No.: MA 00113
Name of Dam: NEW POND DAM
Town: DUDLEY
County and State: WORCESTER COUNTY, MA
Stream: TRIBUTARY OF FRENCH RIVER
Date of Inspection: 14 SEPTEMBER and 20 SEPTEMBER 1978

BRIEF ASSESSMENT

New Pond Dam consists of two earthen embankments, one to the north
. and one to the south of the access road to the dam. The southerly

embankment, considered the main dam, contains a masonry spillway
- and an abandoned outlet works. The northerly embankment is con-

sidered a separate dike. Each of the embankments is approximately
400 feet long. The dam has a height of approximately 20 feet, while

,:- . the dike has a height of approximately 12 feet.

The structures are in fair condition. The embankments are heavily
* - overgrown with trees and bush. Seepage or evidence of seepage was

observed at both embankments. The outlet structure, which serves
as the reservoir drain, is inoperative. The spillway has a limited ...
capacity.
Based on the hazard potential downstream of the dam and in accord-

ance with Corps of Engineers Guidelines, this dam is classified as
. having a low hazard potential. A 100 year flood was selected as the

spillway test flood in accordance with Corps of Engineers Guidelines
for "small" dams of "low" hazard. ,Hydraulic analysis indicates the
test flood outflow at the dam would be approximately 580 cfs. The
spillway can only pass approximately 17 percent of the test flood
before overtopping of the embankments would occur. At test flood

S.peak discharge, the average height of water overtopping the dam and
dike would be approximately four inches. ,-*..

" It is recommended that detailed investigations be made to determine % %
required modifications to increase spillway capacity, to determine

* the effect of seepage at the dam, to determine the geometry of the
-. -- embankments and, if necessary, the character of embankment materials

to check the stability of the dam, and to determine the measures
required to make the reservoir drain operational. Remedial measures
recommended are the cleaning of trees and brush from the embankments,
the filling of eroded areas, the replenishment of riprap at embankment

* upstream face, the replacement of fallen stones from masonry walls,
the reshaping of the embankments to provide uniform freeboard and
permit vehicle access, and the removal of debris from both spillway
and outlet works channels. It is recommended that the investigations

.
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the report by the Owner. It addition, it is recommended that the

Owner establish formal operational procedures, maintenance program,
emergency procedures plan and warning system and program of annual
technical inspections.

*CAMP DRESSER AND McKEE INC.

* ROGER
Xv.H.

Roger H. Wood WOOD *.~No 12"5 ",0"

.- ",- Vice-President ."..12 57$-'.
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This Phase I Inspection Report on New Pond Dam
% 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 Inspection of

*q Dams, and with good engineering judgment and practice, and is hereby

submitted for approval. . *

OS H W. PNEGAN, JR., R.

Enogineering Division

-.-
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Engiierin Divisionin Divisio
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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
|; lines for Safety Inspection of Dams, for Phase I Investigations. Copies of

these guidelines may be obtained from the Office of Chief of Engineers,
Washington, 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 inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de- S
tailed computational evaluations are beyond the scope of a Phase I Investi-
gation; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of in- 0
spection along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while

" . improving the stability and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of the structure.

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

i that unsafe conditions be detected.

Phase I Investigations are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the test :-:,,
flood is based on the estimated "probable maximum flood" for the region
(greatest reasonably possible storm runoff), or a fraction thereof. Because
of the magnitude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as necessarily pos-
ing a highly inadequate condition. The test flood provides a measure of

: .-~relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

* 0
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

NEW POND DAM
MA 00113.

SECTION 1: PROJECT INFORMATION.".

1.1 General

a. AuthoritZ - Public Law 92-367, 8 August 1972, authorized the
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.

Camp Dresser & McKee 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 .0

to Camp Dresser & McKee Inc. under a letter of 12 July 1978, from .....
Colonel John P. Chandler, Corps of Engineers. Contract No. -. .

- . DACW 33-78-C-0354 has been assigned by the Corps of Engineers
for this work. Haley and Aldrich, Inc. has been retained
by Camp Dresser & McKee Inc. for the soils and geological portions _-
of the work.

b. Purpose - The primary purpose of the investigation is to:

(1) 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.

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

1.2 Description of Project

': a. Location - New Pond Dam is located on a tributary of the French
"l River, approximately 1,400 feet west of Pierpoint Road in the

town of Dudley, Massachusetts, as shown on the report's location
map. The dam is located on the east side of New Pond, approxi-

.. mately 900 feet south of the north end of the pond. Waters im-
pounded by the dam are called New Pond and Hayden Pond, a cause-
way dividing the two. Flow from New Pond passes through a pond

6known locally as Mosquito Pond and then into Wallis Pond.
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b. Description of Dam and Appurtenances - New Pond Dam consists
of two irregularly aligned earth embankments, each a little over
400 ft long. The main dam has roughly an east-west orientation;
the right half of the dam has a dry-stone masonry downstream
face, a concrete overflow spillway and an abandoned stone masonry
gated outlet. The dike embankment extends to the north from the
left end of the dam. A sketch plan and sections prepared from
Phase I inspection records are shown in Appendix C.

The main dam has a maximum height of about 20 ft at the gate
location. The cut-stone masonry portion of the downstream face

. .is nearly plane and vertical, but the earth slope portion varies
from as steep as 1.5 horizontal to I vertical to approximately

: ".3 to 1. The above-water portion of the upstream face slopes
irregularly at approximately 1 to 1, and has a cobble slope
protection that is partially obscured by roots and brush. The 0
crest and slopes of the main dam are generally irregular and
wooded.

The dike embankment is similar to the main dam, but has a maximum
height of about 12 ft above a downstream pond. The wooded down-

* stream slope is generally flatter than the slope at the main
dam, being typically about 3 or 4 to 1, and the upstream slope
cover varies from cobbles and boulders to cobbles and gravel.
The crest and slopes of the dike are also generally irregular and
wooded. •0

c. Size classification - The height of the dam is approximately 20 ft
and the estimated total storage capacity at the top of the
embankment is 500 acre feet. According to guidelines established
by the Corps of Engineers, the dam is classified in the small
category, based on both storage capacity and height of dam.

d. Hazard Classification - The results of the dam failure analysis
indicate that a flood wave resulting from a failure of the dam
embankment would cause only minor water damage to one home ad-
jacent to the downstream pond, and the Dudley Street-Oxford, -.
Charlton Road intersection would be overtopped by approximately
two feet of water. There is no significant potential for loss
of life indicated. It is therefore recommended that New Pond
Dam be classified as having a low hazard potential.

e. Ownership - The dam has been owned by Stevens Linen Associates
for the last 39 years. The previous owner was J.P. Stevens,

S• Inc. The present owners' address is: Stevens Linen Associates, S
Inc., Box 220, Webster, Massachusetts, 01570 (phone 617/943-0600).
Mr. Robert Javery, Plant Engineer, at the above address is the
owners' representative.

0
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f. Operator -Operation of the dam is the responsibility of Mr.
Robert Javery, Plant Engineer for Stevens Linen Associates,
Inc. His address is: Stevens Linen Associates, Inc., Box 220,
Webster, Massachusetts, 01570 (phone 617/943-0600).

9. Purpose of Dam - New Pond Dam originally served as a water supply
for the mills downstream. The outlet works have been sealed, and
New Pond is presently used for recreational purposes only. ,

h. Design and Construction History - No records of the construc-
tion of the dam are available. The type of construction utilized

.; .. indicates that the dam was constructed prior to 1900. A 1925 '
inspection report indicates that water had not run over the
spillway for some years. The gate to the outlet works was sealed 0
in approximately the last five years.

i. Normal Operational Procedures - The structures are maintained

on a demand basis. There are no operational controls present at
the dam.

1.3 Pertinent Data "

Elevations given in this report are on National Geodetic Vertical
Datum (NGVD) formerly referred to as Mean Sea Level (MSL).

a. Drainage area - The 2.04 square mile watershed surrounding New
Pond and Hayden Pond is sparsely developed and heavily wooded.
The terrain is hilly with some upland marsh areas. The combined
surface areas of New Pond and Hayden Pond occupy about 5.6% of
the total drainage area.

b. Discharge at Dam Site - There are no records of discharges at the
dam site.

- (1) Outlet works size ------------------- x 2'-4 (sealed)

( (2) Maximum known flood at damslte --------- No records available

(3) Ungated spillway capacity at top of dam
v.-.' 10O0 cfs @ 533 el ev.

- (4) Ungated spillway capacity at test flood elevation

150 cfs @ 533.35 elev.

, (5) Gated spillway capacity at normal pool elevation ------- N/A

(6) Gated spillway capacity at test flood elevation -------- N/A

1-3
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(7) Total spillway capacity at test flood elevation
150 cfs @ 533.35 elev.

(8) Total project discharge at test flood elevation
580 cfs @ 533.35 elev.

c. Elevation (ft. above MSL)

(1) Streambed at centerline of dam ---------------------- 513

(2) Test flood tailwater ------------------------ 516+ (Est.)

*(3) Upstream portal invert diversion tunnel-------------- None -

(4) Recreation pool ------------------------------------ 531

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

(6) Spillway crest------------------------------------- 531

(7) Design surcharge (Original Design) --------------- Unknown

(8) Top dam ------------------------------------------- 533

*.(9) Test flood design surcharge----------------------- 533.35

d. Reservoir

(1) Length of test flood pool --------------- 3,950 ft. (Est.)

(2) Length of recreation pool --------------- 3,900 ft. (Est.)

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

e. Storage (acre-feet)

(1) Recreation pool------------------------------- 300 Ac-ft

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

(3) Spillway crest pool --------------------------- 300 Ac-ft

*(4) Top of dam----------------------------------- 500 Ac-ft

(5) Test flood pool------------------------------- 525 Ac-ft

f. Reservoir Surface (acres)

*(1) Recreation pool ----------------------------------- 74.4

(2) Flood-control pool --------------------------------- N/A .%*

1-4
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(3) Spillway crest -------------------------------- 74.4

(4) Test flood pool --------------------------------86.0

(5) Top of dam ----------------------------------- 84.3

g. Embankments Dam Dike

(1) Type Earth embankment Earth
w/partial stone embankment •
masonry D/S face

(2) Length Approx. 450 ft. Approx. 420 ft.
"ncl. spillway

(3) Height Approx. 20 ft. max. Approx. 12 ft.
max. % %

(4) Top width 12 to 25 ft. 11 to 15 ft.

(5) Side slopes ranges 1.5 to 3:1 D/S ranges from
except at stone masonry 3 to 4:1 D/S -

(6) Zoning Unknown Unknown

(7) Impervious Core Unknown, 2" wood noted Unknown
in 1938 inspect, report

-:.:(8) Cutoff Unknown Unknown

* "-'-(9) Grout Curtain Probably none Probably none

h. Diversion and Regulating Tunnel ----------------------- None

I. Spillway

(1) Type -------------------- masonry broad crested weir with
1 ft. deep notch - 3.5 ft. wide

:.2-.:(2) Length of wei r ..... 9ft.:'+.
- (2) Lenth-of-wei ------------------------------- 29ft

(3) Crest elevation ------------ 531 for notch, 532 remainder

(4) Gates --------------------------------------- None

(5) U/S Channel -------------------------None-edge of pond

(6) D/S Channel ----------- 25 ft.+ drop in 800 ft. then 1,200
ft. of marsh to next pond

O. 0
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* i. Regulating Outlets. There is no presently operating regulating * ,

* . outlet or pond drain for this structure. The gate at the intake
end has been sealed and the valve stem is no longer in place.

The size of the gate is unknown but the outlet conduit dimen-
-'. sions are 2 feet horizontal by 2 feet 4 inches vertical. The ' ' '

3- invert elevation at the outlet end of the conduit is approxi- -

mately elevation 513.
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SECTION 2: ENGINEERING DATA .

* ~2.1 Design Records -No design records were located for the New Pond Danm. :~.

I2.2 Construction Records -No records of the original construction were
located.

2.3 Operation Records -No operational records were located for the dam.

2.4 Evaluation

a. Availability - No records for the dam other than prior inspection
reports were located.

b. Validity -There are no known design, construction or operating
records.

c. Adequacy -The absence of known records requires that the evalu-
* ation of the dam during this investigation be based on the visual-

examination described in the following section.

I- 0

2-1.

-. 
I



-i.s 7:_.- 7 7 - .. -F-

SECTION 3: VISUAL INSPECTION

3.1 findings

a. General -The hydraulic-hydrologic reconnaissance.of the facility
with the Owner took place on 14 September 1978. The structural
and soils portions of the Phase I visual examination of New Pond S

- Dam were conducted on 20 September 1978.

In general, the dam was observed to be in fair condition. The
* area is overgrown with trees and there has been a long standing
- condition of seepage at the embankments.

Visual inspection checklists for the site visits are included in -

Appendix A and selected photographs are given in Appendix C. -

b. Dam - The embankments at this site were divided into two areas
*A for the purpose of this report. The embankment south of the

entrance road was considered the dam, while the embankment to theI 0
north was considered a dike. There was no visual evidence of
major lateral movement or settlement at the dam or dike; however,
there is local seepage and erosion, and a heavy growth of brush
and trees. The open joint stone masonry walls at the dam and
spillway appear to be stable and in good condition. The follow-U ing specific items were noted during the site examination.

(1) The dam and dike crests and slopes have a heavy cover of
brush and trees that limits visual observation of their
condition, as shown in Photos 1, 2, 11, 13, 15, & 19. There
are also numerous tree cuttings and stumps at the base of 2-

* ~the wall below the spillway. :~

(2) The upstream cobble slope protection at the dam and dike is %§? 6

partly concealed by brush and roots, and does not appear to .:
* v. provide complete coverage on the slopes, as shown in Photos

12, 16, & 18. The root mat is locally undercut along the

i 
°" ~..-,.-°'

upstream face.
*(3) The downstream toe of the main dam has slight seepage with

" rust" staining at the left end as shown in Photo 14 and
near the center, and moderate seepage flow from under rocks
at the embankment bend near the left quarter point. There I 0
are also pockets of water below the stone masonry down-
stream face and slight flow at the location of the aban-

Sdoned gate. No evidence of soil movement was observed at
the various seepage locations.

(4) The downstream toe of the dike does not show active seepage,
but there is currently a pond below the right end, as shown

3-1
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in Photo 17, and there has been ponded water to a depth of
several feet in another low area near the center, as shown
in Photo 20.

" - (5) The crests of both the main dam and the dike are irregular
in both width and elevation, with the freeboard varying from:~ .i as low as 1.8 ft at two locations to over 2 ft at others.

(6) There is an apparent eroded hole about 2 ft deep in the dam
crest alongside the left edge of the spillway; this hole has
seeping water at the bottom.

(7) The right wingwall at the upstream gate opening has been
undercut by erosion.

(8) A few pieces of stone masonry have fallen from the main
downstream wall of the dam and from a small wall above the
steep downstream slope at the location of the moderate
seepage.

" (9) There is an apparent eroded notch about 10 ft long and 1 ft

deep in the downstream face of the dike where the crest is
low, as indicated on the plan in Appendix C. .

(10) Vehicle access for maintenance or repairs is difficult at
the main dam and nearly impossible at the dike, primarily
because of the numerous trees. .

c. Appurtenant Structures - The stone masonry wall at the downstream
face of the dam, as shown in Photos 5 and 6, is in good condition - ' ,
with very few voids. The outlet structure inlet, as shown in
Photos 3 and 4, is also of rubble stone masonry and in good con-
dition. Several of the training wall top stones have been dis- .
placed. The valve stem for the conduit inlet is lying on the .i ~
upstream face of the dam to the right of the intake and the
gate is reported to have been sealed. Seepage from the outlet
conduit (or from beneath the dam) was observed at the downstream
end of the conduit. Debris is present in the downstream channel,
as shown in Photo 7. I 0

The spillway, as shown in Photos 8, 9 and 10, is in good condition.
The spillway foundation is rubble stone masonry which has been
overlain with concrete paving. Minor cracking is present in the
paving. A notch (or pilot channel) has been cut in the basic
spillway and surfaced with concrete. The stones removed during b S
the resurfacing of the spillway have been dumped at the down-
stream toe. The entrance of the notch or pilot channel has stop
log guides present which are rusted. No stop logs were observed
at the dam.

3-2
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d. Reservoir Area - The reservoir is divided by a causeway into two
ponds, New Pond and Hayden Pond. While no outlet for Hayden
Pond or connecting culvert to New Pond was located, the ponds -

apparently have the same water surface elevation. Either a sub-
, .merged culvert is present or the causeway embankment is very

porous. The causeway would therefore act as a flood retarding -,
structure in the event of a dam failure. The area around the
ponds is generally wooded and, particularly Hayden Pond, is
extensively developed. The present shoreline development in-

S,cludes more than 40 structures.

The side slopes of the ponds are variable and generally wooded.
There is no significant potential for landslides into the ponds
which would create waves that might overtop the dam. No condi-

- tions were noted which would result in a sudden increase in se-
diment load into the ponds.

e. Downstream Channel - Immediately downstream of the spillway, the .
channel contains discarded stones from former spillway modifica-
tions. The area adjacent to the outlet works contains brush and -.

branch debris from probable former clearing operations. The , *
.4 channel drops approximately 25 feet in 800 feet through a wooded

area. This section from the spillway follows a somewhat defined
channel while there is little evidence of a channel coming from -:. -.

the outlet works. The next 1,200 feet in the watercourse is
through a marsh area which empties into a small pond known locally
as Mosquito Pond. The flow then passes through two 60 foot long S

J 42 inch A.C.C.M. pipes under Oxford Road into Wallis Pond. Flow
from Wallis Pond passes under Charleton Road via two 45 foot long -.-'-.
54 inch A.C.C.M. pipes into Larner Pond. The area from New Pond

. -to Oxford Road is undeveloped and few houses are present along
Wallis and Larner Ponds. --

3.2 Evaluation - The New Pond Dam embankments and appurtenances appear
to be performing satisfactorily at the present time; previous inspec-
tion reports indicate that seepage at the embankments is a long-
standing condition. However, the continuing seepage, the low points

4 along the crest, and the numerous large trees could provide signifi- i 5
cant potential for embankment failure under conditions of higher
than normal water level s or heavy winds.

."- ,.. 0
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures - In general, there is no established routine for the " '
operation of the dam. --

4.2 Maintenance of Dam - The dam and spillway have received minimal .
maintenance and then only upon demand. There is no established
formal procedure for the maintenance of the dam. The present dam and
dike have become overgrown with tree and brush growth.

4.3 Maintenance of Operating Facilities - The only operating facility,
the reservoir drain, has been sealed.

4.4 Description of any Warning System in Effect - There Is no established

warning system or emergency preparedness plan in effect for this
structure. •

". 4.5 Evaluation There is currently no operational procedures in effect "*"' -

for this dam. Formal operational procedures, maintenance programs,
warning systems and emergency preparedness plans should be estab-

• -- lished. Periodic observation should be made and the tree and brush * "*
growth at the dam and dike should be brought under control. Main-
tenance of the dam should be performed at regular intervals. .
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General - New Pond Dam is an earth embankment located in the town
of Dudley. The dam consists of a main embankment and a dike,

- each having a length of approximately 400 feet with a concrete
spillway located at the westerly end of the main embankment. The
dam was formerly used to regulate flow for water power for down-
stream mills. It is no longer used for this purpose but rather
to control levels for recreational use of New Pond and Hayden
Pond. The pond has a water surface area of approximately 74 •
acres at a spillway crest elevation of 531, and an estimated
total storage capacity of 300 acre feet. The spillway consists
of a concrete flume in which a notch has been cut for controlling
and lowering the water levels in New Pond. The spillway dis-
charges to the downstream face of the dam where flow is received

h by a small brook which makes its way in a southeasterly direction 0 0
for approximately 2,000 feet to Mosquito Pond. From here, flow .-.-

passes beneath Oxford Road into Wallis Pond then into Larner
Pond and, subsequently, to Merino Pond before eventually joining
the French River in Webster. All of the information utilized
in this report was obtained from visual examination as well as
measurements made at the site during the inspection and supple-
mented by information contained on the U.S.G.S. quadrangle sheets.
Data pertaining to the area-elevation-storage capacity of the
pond was developed from the U.S.G.S. quad sheets.

b. Design Data - No hydraulic/hydrologic design data are available
r fthe dam site. :9:. 

c. Experience Data - No records of past floods are available for the
dam site.

d. Visual Observations - Inspection of the dam was made on 14
September 1978. At that time the water level was only one-quarter
inch below the crest of the spillway. The spillway was noted to
be a concrete flume having a width of 29 feet and a length of 22
feet with a drop of one foot in a 20-foot length. The sidewalls
to the flume or spillway varied in height from 18 to 30 inches.
In the center of the flume is a notch approximately 43 inches
wide and about 12 inches deep which apparently had been cut out .
of the original flume or spillway within the last decade so as
to provide releases from the pond at a stage 11 to 12 inches
lower than the previous spillway elevation. The spillway was
noted to be in good hydraulic condition and the discharge was

£to a pile of dumped rock some ten feet below the downstream
side of the flume where the outlet stream commences. The outlet

5..." :
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stream was noted to drop rather rapidly, falling approximately
25 feet in the first 800 feet to a swampy area, thence flowing
through the swampy area a distance of nearly 1,200 feet before
entering Mosquito Pond.

e. Test Flood Analysis - Based upon Corps of Engineers guidelines,
the recommended test flood for the size (small) and hazard (low)
is within the range of 50-year to 100-year flood. The drainage
area tributary to the Hayden Pond-New Pond complex is approxi-
mately 2.04 square miles. This area is sparsely populated, is
hilly with some upland marshy areas, and the combined water

S.surface areas of New Pond and Hayden Pond occupy about five and
one half percent of this drainage area. The water shed terrain

" - was determined to be rolling, and an inflow rate of 2,250 cfs '- 6

- per square mile was utilized with the 2.04-square mile drainage
area to produce a test flood inflow of approximately 2,300 cfs 0

for one half PMF. The 100-year flood was found to have an inflow
-' *: rate of 925 cfs. Storage routing of this flow indicated that

this peak rate would be reduced to approximately 580 cfs by the
-*" storage and spillway characteristics of New Pond. However,

routing of this flow indicated that, even with the reduced flow
* of 580 cfs, the test flood would still overtop the dam by

0.35 feet, resulting in an average flow depth of 4 inches over
the embankment.

Hayden Pond shoreline has a low point at its north end leading -

to Pierpoint Meadow Pond. No culvert or outlet from the pond
was located at this point nor did a resident ever hear of over-
land flow from the pond. However, the resident did report sand-
bagging had been employed at this location at high pond levels
and the residents have been troubled with seepage from the pond
along this route.

f. Dam Failure Analysis - Based on Corps of Engineers Guidelines
for Estimating Dam Failure hydrographs, and assuming that a failure
would occur along a section 67 feet in length in the vicinity of

. the high point of the dam with the water level 2 ft above the <
spillway crest (elevation 533), the failure would result In a

* peak outflow of 10,000 cfs. This flow, however, would undergo a
drastic reduction to 3,700 cfs in the first reach between the
dam and Mosquito Pond, due to the vast storage area available. -. .
The water level in Mosquito Pond would rise to elevation 512, or
approximately 2 feet over Oxford Road, as the flow would make
its way into Wallis Pond. This level would likely cause minor

- water damage to one house in the immediate area. The flow from 0
Wallis Pond into Larner Pond would be through the existing twin

- 54-inch diameter corrugated metal pipes beneath Charleton Road. *, ." ."

The reduced failure outflow would overtop Charleton Road by .>..
approximately 0.8 foot with no apparent hazard. The consider- -':2

S.. ably greater storage-in Larner Pond, just downstream, would be
sufficient to completely dampen out the remaining dam failure -
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flow with no damage to be expectea in Mar-mo Pond and other .- * **

points downstream. It is, therefore, reconunended that the high
hazard classification for this dam be reduced to "low."
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability " '

a. Visual Observation - There was no visible evidence of dam, dike, -
or spillway instability during the site examination on 20
September 1978. Seepage at the various locations along
the downstream toe of the dam embankment showed no evidence of .'

active erosion or piping, and is not considered to pose an im-
mediate hazard to the stability of the downstream slope.

b. Design and Construction Data - Except for old inspection report •
references to a 2-in. wood corewall and gravel embankment ma-
terlal, there is substantially no design or construction infor-
mation on the dam and dike embankments. Local surface exposures -
do appear to confirm a gravelly sand embankment material, but the . .

extent of such material is not certain. Thus, theoretical analy-
ses of the structural stability of the embankments are not pos- * 0
sible.U.,_.

e. The above-water embankment geometry, as determined by limited
measurements at the site, and the long period of service of the
dam indicate that the embankments would be expected to be AOr.-
quately stable under static loading conditions. Whether or i•otR - ?-, '-.

the seepage can cause future instability has not been uetermined. .

co Operating Records - No operating records are known to exist for
the dam, except for Inspection Reports by Worcester County.

d. Post-Construction Changes - Without design or "as-built" drawings, .- *
it is not known if there have been post-construction changes to "-- -
the embankments. A 1930 inspection report does make reference to
"reconstructed and widened embankments." Based on comments in
previous inspection reports and the appearance of the spillway,. -.
it appears that the spillway was paved with concrete after its
original construction and subsequently the pond was lowered S
approximately one foot by the cutting of a notch in the broad-
crested spillway.

e. Seismic Stability - The dam is located in a Seismic Zone No. 2
and, in accordance with recommended Phase I guidelines, does not *
warrant seismic analysis.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment .

a. Condition - The visual examination of New Pond Dam, including the
dTe, did not reveal any evidence of failure or conditions which
would warrant urgent remedial treatment. However, because of the

.. need for maintenance and additional investigation that is out-
lined hereinafter, the project is considered to be in only fair
condition.

b. Adequacy of Information - All of the information for the Phase I
,- Investigation had to be obtained from visual examination and

limited measurements at the site. This information has been
sufficient for the purpose of this investigation, but it does not
permit detailed evaluation of stability, seepage or available
freeboard.

c. Urgency - The recommended additional investigations and remedial
measures outlined in Sections 7.2 and 7.3, respectively, should
be undertaken within one year after receipt of this report by the
Owner.

d. Need for Additional Investigations - Additional investigations
should be performed by the Owner as outlined in the following 0 0
section.

7.2 Recommendations

It is recommended that the following additional investigations be 0 S
* performed by the Owner:

1. An investigation to determine whether or not the seepage that is
occurring at the downstream toe of the dam can have a significant
effect on long-term dam stability. This would include regular
monitoring of the various observed seepage locations, including
checks during higher than normal pond levels, to determine if
conditions are changing with time.

2. Topographic survey of the dam and dike embankments, including
. underwater portions, and evaluation of actual embankment con-

figuration with respect to stability and available freeboard.
If the survey does not provide sufficient information to confirm
adequate stability, it might be necessary to carry out test
borings and/or test excavations to determine the character of
the embankment material and the existence and condition of core
walls.

p. 7-1
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3. A detailed hydrologic-hydraulic investigation to determine
the necessary discharge capabilities of the spillway and the
measures required to significantly increase the spillway capacity

B to meet this requirement.

4. An investigation to determine the required measures to make the
outlet works (reservoir drain) operational.

-7.3 Remedial Measures

a. Operation and Maintenance Procedures -It is reconmmended that
tefollowing remedial work be -undertaken by the Owner, in

addition to the investigations outlined in Section 7.2, to
correct deficiencies noted during the visual examination:

(1) Clear brush and trees from the dam and dike embankments, . -

including stump removal and backfillng, establish vege-
tation cover, and cut grass and weeds on the embankments

* at least once a year.

(2) Provide additional riprap or cobble slope protection
where it is lacking or deficient on the upstream faces of the

- o dam and dike; restore and reshape local eroded areas.

(3) Reshape the dam and dike crests to provide uniform freeboard
and permit vehicle access for maintenance and repair. Re-.-..
pair eroded notch in dike downstream slope and hole in dam
crest near spillway. The extent of the reshaping will be
subject to the results of the evaluation of actual embank-
ment configuration reconuended in Section 7.2.

(4) Replace fallen stones in stone masonry walls. a 0

(5) Remove debris from downstream side of spillway and outlet
structures.

Due to the discharge capabilities of the spillway and the condi-
tion of the dam, it is recommended that during high reservoir *
levels and unusually heavy precipitation the Owner provide
surveillance of the embankments and spillway. The Owner should
also develop a formal emergency procedures plan and warning sys-
tem in cooperation with local officials in downstream cofmuni-
ties. Finally it is recommended that the owner establish a
formal operational procedure and maitenance program and a pro-
gram of annual technical inspections.

7.4 Alternatives - bNot applicable.
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APPENDIX A - INSPECTION TEAM

ORGANIZATION AND CHECKLIST

Page No.

VISUAL INSPECTION PARTY ORGANIZATION A-i

VISUAL INSPECTION CHECKLIST

Dam Embankment, Stone A-2
Dam Embankment, Earth (E-W) A-3
Dike Embankment (N-S) A-4
Spillway A-5 5
Outlet Works A-6 •
Hydrologic-Hydraulic Considerations A-7
Downstream Culverts A-8

. . . .-. . . .
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VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

DAM: New Pond

DATE: September 14, 1978 (Soils and structures on 20.September 1978)

TIME: 2:15 p.m.

-:WEATHER: Clear to p~artly cloudy -65oF,lt. var. wind

WATER SURFACE ELEVATION UPSTREAM: " below spillway crest

STREAM FLOW: Only ds flow leakage through abandoned gate and
seepage flow less than 1 cfs

INSPECTION PARTY:

1. Joseph E. Downing- CDM .::-

2. Charles E. Fuller- CDM "~

4. Roger H. Wood - CDM - 9/20/78 *

5. Peter LeCount - H&A - 9/20/78"JP

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _

PRESENT DURING INSPECTION:

I. Robert jaypry -Stevens linpn Aqqnciates

C 2...
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM ...

* DAM: New Pond DATE: 9/20/78
EMBANKMENT: Dam. Stone _ ____-_-_"

CHECK LIST CONDITION

1. Upstream Slope 1.
-. a. Vegetation a. Thick brush, weeds, trees to 5 in.

b. Sloughing or Erosion dia.
c. Rock Slope Protection - b. Root mat locally undercut few inches V 7

Riprap Failures c. Cobbles among roots & brush
d. Animal Burrows d. None observed

2. Crest 2.
a. Vegetation a. Grass, weeds, overhanging brush &
b. Sloughing or Erosion trees.
c. Surface cracks b. Hole alongside spillway
d. Movement or Settlement (2.5' x 4.5' x 2' deep-slight

seepage on bottom) -'""
3. Downstream Slope c. None observed

a. Vegetation d. Crest elevation varies approx. 6 in.
b. Sloughing or Erosion cause not known.
c. Surface cracks
d. Animal Burrows 3. -
e. Movement or Cracking near a. Brush above wall, trees & brush at

toe base.
f. Unusual Embankment or b. N/A (stone masonry wall)

Downstream Seepage c. N/A (stone masonry wall)
g. Piping or Boils d. N/A (stone masonry wall)
h. Foundation Drainage Features e. N/A (stone masonry wall)
i. Toe Drains f. Local small pockets of water at base

of wall, slight flow at drain from
4. General gate, slight seepage (w/rust stain) -

a. Lateral Movement at toe of slope below left abutment.
b. Vertical Alignment g. None observed
c. Horizontal Alignment h. None known
d. Condition at Abutments and i. None known

at Structures
. e. Indications of Movement of 4.

Structural Items a. Not evident S -
f. Trespassing b. Crest elev. varies approx. 6 in.
g. Instrumentation Systems c. Wall face looks good

d. Hole alongside spillway, gate
wingwall undercut

e. None observed (except few stones
from wall)

f. Appears minor
g. None

APPENDIX A-2. ..
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: New Ppnd DATE: 91/20/78
EMBANKMENT: Dam, Earth (E-W) ._ .__

CHECK LIST CONDITION

1. Upstream Slope I,-
a. Vegetation a. Brush, weeds, trees to 24 in. dia.

b. Sloughing or Erosion b. Root mat locally undercut few inches
c. Rock Slope Protection - c. Gravel & cobbles, local gaps

Riprap Failures
d. Animal Burrows d. None observed

2. Crest 2.
a. Vegetation a. Grass, weeds, brush & trees

b. Sloughing or Erosion b. None observed 00
c. Surface cracks c. None observed
d. Movement or Settlement d. Crest elevation varies approx. 6 in.

cause not known.
3. Downstream Slope

a. Vegetation 3.
b. Sloughing or Erosion a. Grass, weeds, brush, trees to 24 0 •

c. Surface cracks in. dia. .
d. Animal Burrows b. Slope irregular in few locations ".
e. Movement or Cracking near possibly from fallen trees; stone

toe wall at steep location partly faller

f. Unusual Embankment or down. '.
Downstream Seepage c. None observed

g. Piping or Boils d. None observed
h. Foundation Drainage Features e. None observed
i. Toe Drains f. Local slight seepage with rust stair

where ground is low at toe; moderate
4. General seepage flow from under rocks at one

pa. Lateral Movement location.
b. Vertical Alignment g. None observed
c. Horizontal Alignment h. None known
d. Condition at Abutments and i. None known

at Structures .--.

e. Indications of Movement of 4.
Structural Items a., b., c. Dam shape somewhat _ 0

f. Trespassing irregular, movement not evident.

g. Instrumentation Systems d. N/A
e. N/A
f. Appears minor
g. None -- "'..
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: New Pond DATE:9/20 /78

EMBANKMENT: Dike (N-S)

CHECK LIST CONDITION ' *. -.

1. Upstream Slope 1.
a. Vegetation a. Brush, weeds, trees to 24 in. dia.
b. Sloughing or Erosion b. Appears minor
c. Rock Slope Protection - c. Gravel & cobbles, generally intact

Riprap Failures d. None observed
d. Animal Burrows

2. Crest 2.
a. Vegetation a. Grass, weeds, brush & trees
b. Sloughing or Erosion b. Shape varies, possibly due to past
c. Surface cracks erosion by water or foot traffic. ..-.
d. Movement or Settlement c. None evident

d. Crest elevation varies approx. 1 ft. .

3. Downstream Slope cause not known.
a. Vegetation
b. Sloughing or Erosion 3.
c. Surface cracks a. Grass, weeds, brush, trees to 24
d. Animal Burrows in. dia.
e. Movement or Cracking near b. Local eroded area, approx. 2' x 10'

toe x 1' deep, appears to have been ..-

f. Unusual Embankment or caused by overtopping.
Downstream Seepage c. None observed

g. Piping or Boils d. None observed
h. Foundation Drainage Features e. None observed
i. Toe Drains f. No obvious active seepage but ponded

water along approx. 1/2 of toe lengt.
4. General g. None observed

a. Lateral Movement h. None known
b. Vertical Alignment i. None known
c. Horizontal Alignment
d. Condition at Abutments and 4.

at Structures a., b., c. Dam shape irregular, movement
e. Indications of Movement of not evident.

Structural Items d. Gradual transition to natural ground 0 -
f. Trespassing at north abutment.
g. Instrumentation Systems e. N/A

f. Appears minor
- g. None

A A
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VISUAL INSPECTION CHECK LIST .
NATIONAL DAM INSPECTION PROGRAM

DAM: New Pond DATE: Sept. 20, 1978

SPILLWAY: ,__ _ _-__ _ _

CHECK LIST CONDITION

1. Approach Channel 1.
a. General Condition a. Good condition, spillway adjacent to
b. Obstructions pond.
c. Log Boom etc. b. Brush at right & left edge.

c. None
* 2. Weir 2.

a. Flashboards a. Steel guides for stop logs present
b. Weir Elev. Control (Gate) in pilot channel. Some rust-good
c. Vegetation condition.
d. Seepage or Efflorescence b. No gate
e. Rust or Stains c. None observed in spillway 0
f. Cracks d. None observed
g. Condition of Joints e. None observed
h. Spalls, Voids or Erosion f. Shrinkage and cold joint cracks

" i. Visible Reinforcement g. Good condition
j. General Struct. Condition h. Minor spalls and chips

i. None observed

. ~ 3. Discharge Channel j. Good condition "-
a. Apron 3.
b. Stilling Basin a. None present
c. Channel Floor b. Vertical drop to channel below. Some
d. Vegetation loose rock & concrete from spillway

e. Seepage modification present below.
f. Obstructions c., d. Heavily forested. Piled branches
g. General Stuct. Condition etc.

e. Area moist-some trapped water present

4. Walls f. See 3 b, c & d '.'-.
a. Wall LocationAt end of weil g. Fair condition

* (1) Vegetation 4
(2) Seepage or Efflorescence a. Wall is open joint stone masonry .."\".2
(3) Rust or Stains wall at end of weir and also serves
(4) Cracks as downstream wall of dam.
(5) Condition of Joints (1) Moss growth ,,_I
(6) Spalls, Voids or Erosion (2) N/A * O

(7) Visible Reinforcement (3) None observed
(8) General Struct.Condition (4) N/A

(5) Open-good condition
(6) None observed
(7) N/A
(8) Good condition 1 -
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: New Pond DATE: Sept. 20, 1978
OUTLET WORKS: _--__ _

CHECK LIST CONDITION

1. Inlet 1.
a. Obstructions a. None at surface

b. Channel b. 12' long, 3'-6" wide at inlet
c. Structure c. Open joint stone masonry walls. .7
d. Screens Inlet walls flared. Top slightly
e. Stop Logs displaced.
f. Gates d. None

e. None
2. Control Facility f. Gate abandoned and plugged. Anchor

a. Structure bolt for missing shaft still pro-
b. Screens jecting from stone.

c. Stop Logs
d. Gates 2.
e. Conduit a., b., c., d. None

" f. Seepage or Leaks e. Beneath dam - not visible
f. See 3 P

3. Outlet
a. Structure 3.
b. Erosion or Cavitation a. Open joint stone masonry well
c. Obstructions chinked wall. Wall is downstream -..-

d. Seepage or Leaks face of dam. Good condition.
b. None observed 0

4. Mechanical and Electrical c. Downstream overgrown - heavily
a. Crane Hoist forested. Piled branches and tree
b. Hydraulic System cuttings. - " -
c. Service Power d. Flow is coming out 2' Horiz. & 2'-4"
d. Emergency Power Vert. outlet of conduit and beneath
e. Lighting adjacent stones of downstream wall P ,
f. Lightning Protection of dam.

4. None

D 0

4, • .. "4, - .
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VISUAL INSPECTION CHECK LIST "
NATIONAL DAM INSPECTION PROGRAM

" DAM: NEW POND DATE: Septembr 14, 1978

HYDROLOGIC-HYDRAULIC CONSIDERATIONS: "_'_"_"_"
CHECK LIST CONDITION

1. Upstream Watershed la. Slight to moderately hilly (5-10%
a. Type of Terrain av. slope)-..-
b. Hydrologic Controls lb. Hydrologic controls include Easter-

brook Pond and swampy area (20 acres) • "
- just d.s. in southwesterly corner of

2. Reservoir watershed as well as swampy area (10.
a. Type of Terrain acres.) west of Corbin Rd. Further
b. Development control from northerly portion of water-

shed by Hayden Pond which appears to be
hydraulically connected, although no •

3. Spillway culvert opening could be found.
a. Adjacent Low Points
b. Spillway Approach (Slope) 2a. Slight to moderately hilly with
c. Spillway Discharge (Slope) shallow pond. m m

d. Spillway Type 2b. Development is presently sparse (12
houses around shoreline) although more . 0
residential development now evident in

4. Downstream Watershed area adjacent to shoreline (n.e. of pond)
a. Reach No.
(1) Control (Bridge, dam, 3a. Low point on dam is on easterly leg

culvert, etc.) (sta. 2+00) where wash area (2'wide) in-
(2) Channel Characteristics dicates previous spillage (see sketch)
(3) Development 3b. Approach is edge of pond which is
(4) Visible Utilities 2-3 ft. deep at stream bank.
(5) Special Problems 3c. Discharge is from concrete flume

(Hospital, etc.) vertically downward about 9-10-ft on to
damped rock and debris.

q 3d. Concrete flume 29'wide x 22'long S .
(see sketch) with 12" x 42" notch cut .-

out for low flow discharge. -

4a. Reach No. 1 - 2000-ft from New Pond
to westerly portion of Mosquito Pond
(28' drop) with flow thru 1500-ft of _ S
swamp before easterly Wallis Pond. Flow .
from Mosquito Pond to Wallis Pond
controlled by twin 42" ACCM as is flow
from Wallis Pond to Larner Pond by twin
54" ACCM. Combined storage of Mosquito
Wallis and Larner Pond is probably
sufficient to store waters released from
New Pond by failure of dam.

,. . .:

k0
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APPENDIX B

°'" LIST OF AVAILABLE DOCUMENTS AND

PRIOR INSPECTION REPORTS

Page No. ... . --

LIST OF AVAILABLE DOCUMENTS

None Available

PRIOR INSPECTION REPORTS

DATE BY S.

1 . January 7, 1925 Worcester County Engineer B-I

2. February 9, 1927 Worcester County Engineer B-2
3. April 2, 1930 Worcester County Engineer B-3

- 4. July 27, 1932 Worcester County Engineer B-4 ..

* 5. January 13, 1936 Worcester County Engineer B-5 -
6. January 13, 1937 Worcester County Engineer B-6

* 7. October 18, 1938 Worcester County Engineer B-7 & 8
8. March 23, 1939 Worcester County Engineer B-9
9. April 17, 1939 Worcester County Engineer B-10

10. December 11, 1940 Worcester County Engineer B-11
11. December 30, 1941 Worcester County Engineer B-12
12. December 10, 1942 Worcester County Engineer B-13

0 13. February 18, 1944 Worcester County Engineer B-14
14. December 10, 1945 Worcester County Engineer B-15 .
15. December 1, 1947 Worcester County Engineer B-16

. 16. December 2, 1950 Worcester County Engineer B-17 -" '
17. November 29, 1951 Worcester County Engineer B-18
18. September 13, 1955 Worcester County Engineer B-19 -- ""-"

19. October 25, 1963 Worcester County Engineer B-20 & 21 W- -*
* 20. May 15, 1964 Worcester County Engineer B-22 -.

21. August 29, 1968 Worcester County Engineer B-23 & 24
22. March 14, 1969 Worcester County Engineer B-25

':' 23. February 9, 1972 Unknown B-26

'WPS

S A ." AO - . .* .. -. *. -- -' 5 5. MA

J ..-..J . ...... % 'S.. 5 . .- .. '.

•. S 5 . % .... . ..... .

"• ,. ?-.** . * * *,..-..'--... . . .

S.%. %-.-'":% -" 5



Dae T~.'...j - Da -.. .. ..-L

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

-tl el'. :;) anIo

....~A .. Q .... L.......aMM ti....... n....... i.~. . . .
MwterialandTypen. -i ....~k..... ... ..tun........... d-wl P...... hcm

M aterial and................ J t!'M ...................................................-............... .M.................i. all..........

Dam Designed by .................................... Constructed by ...... ........... m.......m..Year.. ....................

SPILL WAY L1_:.G'n I' ~ - sk-1 'L esre.A A......

El. top Abutment.. ~~E. Crest......El. Apron. .... ...... m...El. Streambed..P .......

Width top Abutment. ? Q.Width top Crest... ..m... ... Width bottom Spiliwaym."q..- ........... ...

Width Flashboards carried ....... 3! m..... m ...Kiud Flashboards .,......m_......m................. m........ m_.........

El. Flowline Cleanout Pipe...m............m...........Size and Kind Cleanout Pipe ........ ..................

Kind of Foundation under .Spillway ....... " :' 1 _3~

Condition. te he s not run over ton rof~ SPA l~imo~p~ E.L33ed

over. Filled in yp~p al ith riortar

EMBANKMENT LENTGTH4001
El. Top .... 100............El. Natural Ground...1m. m........ ....... Width Top. .............

-Width of Bottom.5Q±!n............ Upstream Slope.....I '&.!.. flrA)ownstream Slope.... tI ....... %I

.....of.Co.ewa........................................ Riprap... 2 : _1Q..

Material in Embankment ...... .....il.. ... Foundation. .. % v ..%. .......

Condition_......GQQ &4..tM..wt..ad..bul.....m................................. :.............................

.................... ........ .......... .. . .... .... . ............... . ........ M.' .....
WHEEL........Knd.. ... m 1..........SieRtd

Loation............e.....a......t.......!i...U.Av. a........ _It ... 0. 3t.M.27.......

Recent ......Repairs .... and ....Date ... K nd............. ....... ............. .........................m............_m....... ......

Nature of...Bui....ding .....and oads .................... below Dam............... ............ e H. ............................... . .4

Evidumer c eL s in Stud.. . ...... 10 .............. D ain.... ge....Ar.......in ....Squ ....re ...Miles ................... .........

Togah in SContryee eo SDare ..... l........................ .............. ........

Eut.. n........... ...ion.Cbic..ee.......... ...................................... . ..
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Deem ~ ~ ~ No .. ............. N . 1-1...

N eg N os. ............. ......

Tow Du ly.............. D t ..- , 9 7.. 1

... ecee N. ...... Dam No ......... . .....10. ........

Loato. .... ... ... ... S Name I of PodorSrem . No~e..03 ..........

InspLctedbn.Iar n............ ..................... . . . .. Name of. Po..d or Strea .E e ......... ....... .........

Owner &V Vee s ,1Kjxien ;,::orks . . ..... use ............. ...... ........................

-~ ~ MATERIAL & TYPE . Sec. first 1ixspeation Siioet ..................................

Elevations in feet: above ()or below -jfull pond or reservoir level.

FOR DAM Bed of stream below . .. top of spillway ...............

FOR RESERVOIR
4-top of dam ....................... top of flashboards ...........ground surface below.. .............

4~. \width top in feet ............... width bottom in feet.......... .....size pipe to mill. .........

4 ft. .....~. L..inches ........... length siwyin fet head in feet.

.. ....S......gates............. - location of gates........................... . .nd ......... deal ofcntuto............ ....... ...... ......

S. ... . ................... ....... .condition of embankment...Cut off. tre..........

Conitnictbe ..............by.............I.........................date..........d...brue..,ah.ru h . ........

Recent repairs and date...............................................
Evidence of leakage .......................................................... ...... ............. ........

Condition.Fill. inae ne~ban=ent. and. top of. dmm:stream. wall... .......

Topography of country below ............. ............................. ...................................-

Nature of buildings and roads below dam ...................... ....................................................

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

No. Acres in watershed ....... ...................... No. Acres in pond ..............................
,.. . Plans secured ...................................... Percent watershed in cultivation .......................

Percent in forests ..........................Note: Cross out word not applicable ................... ........

.. .. . . . . ........I -...............-................ .......... ........... ..... . . -..

..... .. .. . . . ...... . . ...... ......... . . . . . . . . . .. 7 0 M7
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COUTY OF WORCESTER MASSACHUSE1I"S
-~ -.- . .COUNTY ENGINEER

'.7 . . /'Inspection of Daun, Reservoir Daun, and Reservoirs.
- . . Inspected by ...L. O.Y.ar den-LX4Cr av.ord . Date..Apr.12... 2#19AO. Duxn o.A2

Down D.ipd b...............................ostructe b..3 y...A... ..- Q......Ya............

SPILL... WAYLegt.A .... .......e..t.. .Fe......et ... .....At e ................ ....

. to Abutment.. ..... ....................................................El.rs........... o .......... ..t.........bed......

.. Width top Abutment............. Width top Crest............. Width bottom spillway .. ................................ . .....

Width Flashboards carried .....................Kind Flashboids ................................................

- El. Flowline Cleanout Pipe ............................ Size and Kind Clesnout Pipe................................. ........ .....

Kind of Foundation under Spillway ........................................................................... ..... ........
Condition . hud....o....z tc'.n o~rl~o to o3pilway

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

* MBAAiMENT-Length overall ................ Feet

El. To...to................. ... at...Usream r o p... .................t op.temSlp................
Widthd of Botom ....................ars Slp......Dwsra Sloe......

Corewall...... .................................... ....... Ripap . . .....................

-Material i Embankment .. ..... ............... ... Foundat...ion...........................Fonain...... .........

Condition ... .... U . ...4 ~~nnors-K ..............- ...-..

.GAT....S.. -. . .. ........ ............................ ..................... ....... .......................... .

GAESe . .................. nd................................oain...................................

Condition..........O...................... I. . .................... I....................................................

Loato W ..EEL ..................... ....d....................Size.. ed ......................Rate ....P. ......

Lodcatio.......Stucu. .A41 .. . . .. .............e..... ..ead............... ........

Recent Repairs and Date ..... ~ wie . .imr~m 0..... .................... .. . ..

0Topography of Country below Dam .................................................................. ... ....

.... . ..is g .. .......... Fee per... Sq ar ........................ ............................................ ........ .....

Q 'YNature of Buildings and Roads below Dam ............................................... -

Number of Acres in Pond ........................................ DrainageArea in Square Mies...........~ ........
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U -' COUNTY OF WORCESTER MASSACHUSETTS .

- ... COUNTY ENGINEER

A"~~. Inspectonrof as eevi Dums, and Reservoirs.
Llessrs raw orAeDI tieyan

Inspected by .................L... 0... Yarden..... Date. 4 6 Dam No...~ 1

-To . ... ........ .Pl#Y ......... ... ...... Location......................... .................-.. .....

FI ~~Owner......... Stevens Linen Co.

Material and Type....................................................................... ..................-..........

Dam Designed by ...................... ........ ... Constructed by ............................. Year ..................

SPILL WAY-Length ......Feet. Depth ...... .. Feet

El. top Abutment................El. Crest................... El. Apron. ............... El. Streambed .................

Width top Abutment ........... Width top Crest ........... Width bottom Spillway....--. ..................................

Width Flashboards carried ....... ................... Kind Flashboards...........-....-....................................r V

El. Flowline Clennout Pipe ............................. Size and Kind Cleanout Pipe ....................... ..... .. ...... ..

Kind of Foundation under Spillway......................................................................... ...... ... ......

Conitin ................................. I..............I............................................ ............... ................

EMBANKMENT-Length overall ............. Feete

El. Top............ ... .....E. Natural Gro n . .. . ........... . Width Top .. . ...................... j.

->Width of Bottom ........... .......... .Upstream. Slope ........ ... ... DownstreamSlp . ....

ro of Coe l E ......... n.............. ... ...... nio .......... .........

Codto . . ...................... ... .......... Fudt ........ .

4-GateS. ..n meamet... . . . ... octn.......... .......................... ..... .......

Son iton.. ......... .. . Kind......... ................................F...o........e................................ ... .

GAE ...Conitio .... Lscatied means.o........... ................... .... ..

Dsusdmaso..ipojg ..... tg ............................ 4

Wodton....EEL ......................... ............. ...Su...... Rae H . ................ .... ..

W HcaEio..... ...........Kid....................Sm ..... . . . .A. .. ead..... ... ed.H............... %..,,

Lovien o........... Le .in ..Structure...............................Ae Eed................ . ......................... . ....

EiecofL--iStutr............. . ........ . ....................................... ............. .. . .......

Recent Repair. and Date ............... ........................................ ........ ..................... .......

Topography of Country below Dam ....................... ................................................. ..............

NaueofBidig n Rasbeo a .......... ... ...............................................

Naubr of Acuesdin and R...ads. below. Dam.................... ..........DriaeAainSueMls......... ......... .... 0
:Disharge in Second Feet per Square Mile............................................'

Etm teSforage Million Cubic Feet ... ............. .................................................
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,-.,COUNTY OF WORCESTER MASSACHUSETTS
'~'~' '~ .* COUNTY ENGINEER .* .

- , ,~*. -~- Ispetio wfas, Reservoir Dmand Reservoirs.

- I Inspected by L,~,ati ~,elyDate ... 3~5 Dam No...17 140........

A; ownr.... .Zto e ay L. e rs..............................eoato ......H 7d n Ra e v r ........................... .................. *

M a t e r i .B~al w n d T y p e .Y a ksa ... . . . . ......1 1 . ..... .u e ..................... . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

D at ei nd yp .......................................................................................Co slu td b..............

SPILLWAY.
El. top Abutment ............... El. Crest .................. EL Apron................. El. Streambed .................

-Width top Abutment............. Width top Crest ............ Width bottom Spillway................................
Width Flashboards carried ........................... Kind Flashboards ......................................... ................... . . . .

* -EL Flowline Cicanout Pipe ............................ Size and Kind Cleanout Pipe ................................. ........

Kind of Foundation under Spillway ................................................................................ ............
*.ICondition Abu4tX4mt ... W0ll .. g Aa d bQ rqAsedg 2. feetk-lower freeboard- new.

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

* - EMBANILMENT .

EL oop ....... Natura.........round.E..Ntual.roud ...........Width....T...p..Widh.T p ............... ........................
Widh f D ttm .......... ...... S....pe..Ustea.Slpe............Dow....stream. ownt Slopeoe. ......................

JN' - Kind of Corbwaill...................................................... Riprap ....................................

~~~~~. Maera anEbnmn.Fudto..... ... .. .........

removed.. stumps .shoul4 .bft.. entirely ..Cut~ "t............................................... ........
GATES ............... ............................................. Location ........................... .............

Condition ... large..stream..wter c.roming ..thru..gata .with ..sam 0.0 cOed. ~1.04k..40404.
.2O-3& feet .from.Eate..-hous -water sides .. of..dam-.As ..m. sevara.Lbnd..leik

foot o~e~5nmt ieRtdH ....-
.E Loain...........................Av Hea........ .. * .

E.idence.of.L....in.Structur ................. e................ a e .P................ ..... .

. . . . . . . . . . . .. . ................................... . . . . . . . . . . .....A e H ad ...................................

REciene R fepairs n Dtrte... ...................... . ................. ............................... ......

0Topography of Country below Dam....................................................................................... . I...

..... ................ ... ........................................................................................... r..... ...........%

~u b rA rsin Pond ........................... Drainage Area in Square Miles. ........... ..~.....
ischarge In Secnd Feet er Squae Mile .................................................................... 4
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- COI*MOF WORCESTER MASSACHUSETTS

COUNTY ENGINEER

Inspection of Dams, Reservoir Dam, and Reservoirs.

Inspecded by ~ at.M H B .. Date ..... 1?aZ-37. Dr N...... Dam..... ......-

*Town .... .... .... @y ......................... Location.Haydexi..eserviolz ....... ..................

7, Owner .... 5tevens.mLien .. orks..........u.......................M...................... .. ........ .. .. ...

-Dam Designed by ..... ....-............... Constructed by ........................... Year .............. ......

-. .~.SPILLWAY-Length ...... Feet. Depth..........Feet .V
El. top Abutment .............. El. Crest ................ El. Apron ............. El. Streazabed ........... -.. %..

Width top Abutment . ............Width top Crest ........... Width bottom Spillway....-.............. . . ........

E. Flowline Cleanout Pipe . .......... .......... Size and Kind Cleanout Pipe ................................ ........

Kind of Foundation under Spillway ............................................................................ ...................... 4

condition ..AbutMent .waflls... should.. be ..raised. 2.. t......Lo=..f rep- -board. nx.. :oa±

. . . . . ......................c=eat..... ............................................................................................

EMDANKMENT-Length overall............. Feet%

El. Top .....................EL Natural Ground ..................... Width Top........................ ......... ...... ....

Width of Bottom ..................... Upstream Slope .................... Downstream Slope . ........

...Kind.of..Co..wa... . ................. . ............................... Ri1pr...p.................

hu Mteria in Finbankment ............................................. Foundation ................. ~................... ...

GA-- TEls.-hu e.etrey..ctct....................... .......... ..ca..on ......................

Condition .~. JSa~e.. ojn tl2Pu..Z.ate..witjh.. 84e.qq* .... Leak about.
-3 feet fromfl ... aMer d .Afao Ze.19..bad l.eal, as. along

WHEEL.................Kid.. ........ . . . makep ...

*~~~~~ Loaio........... . . ._. . ..ad........

w Evidence of Leaks in Structure ............................................................. ................... .......

Recent Repairs and Date. ......... ................. .. .. ................................................................

Topography of Country below Dam..................................................... ............... ........ ..... .
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* TmwN_________ THIS DAMJ DAM NO._14-10

I.-.. ~~LOCATION Hayden Reservoir - NE~ATNINSRA

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTSo

DAM INSPECTION REPORT
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'EMBANKMENT 0

RCENT REPAIRS B .. ~. brush should be cut, roots grubbe d out in top
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BATES
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APPENDIX C

SELECTED PHOTOGRAPHS OF PROJECT

LOCATION PLAN Page No.

Location of Photographs C-I -

PHOTOGRAPHS o

" No. Title Page No.

1. Overview of Dam and Dike from Across the Pond
2. Crest of Dam from Outlet Works to the Right Abutment C-2

- 3. Intake Channel of the Outlet Works C-2
4. Stone Masonry Walls of Outlet Works Intake Channel C-3 -
5. Downstream Face of Dam and Discharge End of Outlet Conduit C-3
6. Stone Masonry Wall at Downstream Face of Dam C-4
7. Terrain Downstream of Outlet Works Discharge Conduit C-4
8. View of Spillway from Upstream C-5
9. View of Spillway from Downstream C-5 •

10. Channel Downstream of Spillway C-6
11. View Northeast of Station 1+50+ Along Crest of Dam C-6

* . 12. View of Upstream Face of Dam Between Stations 3+00+
' and 4+00+ C-7

13. View of Crest of Dam from Station 4+00+ Towards
Station 3+00 C-7

14. Slight Seepage Downstream of Dam at Station 3+50+ C-8
15. View of Crest of Dike from Dike Station 1+25+ Towards. - -.

Dike Station 0+00 C-8

* -." 16. View of Upstream Face of Dike Between Dike Station 0+50+
To Station 2+00+ C-9

17. View of Downstream Face of Dike Between Dike Station 0+50+ .
* To Station 1+50+ and Kettle Pond from Access Road C-9

18. Riprap at Upstream Face of Dike at Approximately Station 2+00 C-10
19. View of Dike Crest Looking North From Dike Station 1+80+ C-10
20. Small Seepage Pond at Downstream Face of Dike at

Approximate Dike Station 2+50+ C-l1

-40

" %

• . . ° - . - • . ,

. . . . .

•" ' ,,% .%

~.. .. . . . . . . .-.. ,.,,

. . . . . . . . . . .*...- .. .,**



UCXiE STA.4

~ L

r- /OD YMAI

WAU

- -~~~=M OT~wAac LrJ-S100L

LU~e

S~~~SA D(E4..0 0 00.
22!'

lz15ILLAY1 cWmppP flrw

91 --
C lo .

APL. a-.



717 -~'7~r -

*~~~a 
S- 11 - - -0. 

-

Is,______D

/OLD~ E=CAJATioN

Pomp

1. f'L.AH 5KeTCH MkSeO 0NM Fie-0 ST ! 4-70 H

Z.)DH~t PHOTOCgAJ'1
-tL~e-AND DiECT OF ME.I

3.4 Et~Tes AjzEA oC
* Q85-1-5VE0 '5'EFPAA1 . -

I F I NATIONAL PROGRAM OF INSPECTION OF NON FED. DAMS
0

NEW POND DAM
SITE PLAN -SKETCH

_______NEW_ POND MASSACHU§METTS
* _5CTiON A-A ________________"c __a

____ ___ ____ ___ ___ ____ ___ ____ ___ ___ENDIX -i_



.p.

3. INAK CHNE FTE ULTWRS

-- w w w --

* a..



a - -.-.

0

I

S
Sr

0 0

'I - - - -

'-a

SI- *
- 'WWi.

b

h% 4

9.9.

* STONE ~1A~UINKI WALLS OF OUTLEi wui~a~ INTAKE unsrtNEL. S(~ ~4Sqa

* .
*7

N.., '.5 '"'

'4-'

0S

p - NJ.'.
* .5

* 4
V.. ~

a'. '%
'C'

'a"

-'p

* 0
-'N

4'

a'-?

'w N
4' ,e**'S a.

* 6

'4'

%1 ?.,. ~t

4'.

5. DOWNSTREAM FACE OF DAM AND DISCHARGE S 0
END OF OUTLET CONDUIT.

4'.
5%

APPENDIX C-3

0 "0 0 0 0 0 0 0 0 0 0 0 -S S S

Vrr w-r--r- r-rr-t-- r-r--r--r-.- ~ . *'<.r -'-'~ *~- 'a- '. -*'.- ?**~ ~. *:> ;~;Z Z~~t'>.-''t~~-Q cr%' - tftf.5[. 4~%



d% %

6. STE ASORWLA DOWNSTREAM FACETLE OFRK DICAM.E CONUIT

.9' 

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



* --... 'p . - - --..----. ".. . - --- ~-

*
9,*

'- %%*~9.

4.

'.9

4-.'- S

.4

9.)

&. ~ ~ -
p..,

.~ A ~. ?'

.9 .~ .- .9
9.~~'

h

* 8. VIEW OF SPILLWAY FROM UPSTREAM.
p. I. .9%
.,.* .J.

p.. -.

~.. .~.
I.

9.

9.

0

~..

-p.
4

- S1
* 9..

9'.

a..p -' a.-
.9. .9.

d
S. ~.

* 0
-q .

9, ,. 9.a. .9.

.4 9.. 4,.

.1~ S

*~*9~4 a~\

* a.

-'a..,...

9. VIEW OF SPILLWAY FROM DOWNSTREAM. *~ *~.

%.99~

9'.1*-
1' ,~ * * 99.

APPENDIX C-5

~ ~ U w ~ ...u 6 0

*:i~.: -~



K 
* ~

p 0

jO. ..
* - ..-.-. -* %* 4,t*J. ~

;.?
V.

-
I..*-.. - -~

0

.4,

I..'..-

00
.. J.

10. CHANNEL DOWNSTREAM OF SPILLWAY. 
.~ '.i.

h.. 
-

... 4, ..

E

4,~

.~

~

'V

S. 
5'. __

* 0

.~ 5.*

2-%-.

V .* .
55*

5.*.**.* 5~5~

5~.,.~
5*.. %*.*%* .5.

'~5 5~5~ *~11. VIEW NORTHEAST OF STATION 1+50+ ALONG CREST OF DAM.

* 0

r.. A. A.

~ , ..~q * w w w w w w u w w -..in S
- *.*..*.*.....,%...

* ~
S. 

.* .* 5* .*
'/~.I~d~'d' ~ (,? . . * . '. . . ****~~**'~*.*~* ~*, - ........... 55., 55-5.-s.. 5.

*...5...*%* ... *..-* * .. * ~ ...... * * .5* * *5** ... .~'....



." 
' . . l

-, .~ . .0f

40-- P.":! "
t-

.
--.9 . -

S- - --

'S . -. %

= ~~ ~.'S'. ,.

5' o5

S .. S..

.. '.. ~. %

IL !l -" ! • " w • I. w • w w .. •
IE • " ' -_ - " . . .% ' . . - .' .'. . - .' - - . . .. ., -- . . , . . ' -Z - .'- . . " . . . - . - . . . w . . . . ' . '. . . . . . . -. . . , - .-. -, , . ; . -. . . 'Z I  

I l I I ! ! 1 { i 
I I 

i % II:i i ! { , ! ! t i ! { { I 1 l

I ' . . - - " . ' • . '- . . ' . - ', .. - • • . - - . - - . • , % - • =' - " - -' '. • • " " " - - ', " -' - -; , ." . - . " ', , ,- ' -' 'S 0- ' . '

i , ". -% - . " . - , % . .', .- - ,,. " - - . .. ., " - " - - ,.' " .- "., ' ., - .- ",, . " - " - " - ." ".' .' - - " , " . ". ". % " . v , .. - ,,. .- " ',. . - " - , ' " -" " "., ". ." . w " . .(' ", " . - ." -"W .'Ir'.".%-" '%% % .' 13w-.- VIEW-'..'-.-.'. %
.% w OF RES O DAM FROM.. STATION..'.. 4+00 TOWARDS.- STATION. %. %..-. % -w- -"--



* .. .. * . S

* I -

-' N

S

0

* 14. SLIGHT SEEPAGE DOWNSTREAM OF DAM AT STATION 3+50+.

*

0

%

0

N..-

* 0

.*. -'C.

- N.

4.

* 0

*.
9

w ~.

q9%
15. VIEW OF CREST OF DIKE FROM DIKE STATION 1+25+ TOWARDS

DIKE STATION 0+00. APPENDIX C-8 ~01
* *.* .

* w9...'. . -*w w- w w w -w w w w U U ~U U S
- S * *~*. * .. * * * - . ......... .---------- ~ -~ -- ~ . .

*.*.*.%*,*.'~*.N. . N . ~ .*\*
-*.J. S*****.*.*.*S~......................................~.... . I

a............................ .%~%N * *.-*

- . .- .....



16. IEWOF USTRAM FCE F DIE BTWEE DIE STTIO

0450 TO STTOS0 RM A TTO +0

w4 a..

Ul Se

17 IWO ONTEMFC FDK EWE IESAIN
0+0 N +0 ADKTL ODFRMACS OD

APEDIJ-

J 
R



w Lt

00

w 0

b40

0

-4

P4E

1-4

- if b.

APPNDX -1



7 7- 
". "-3. . .7 x

. 4 . * 4 44 4 - -4 4 4 I

.- 
AGA... 

.
-...;,

.- 6- .

* .4..

~20. SMALL SEEPAGE POND AT DOWNSTREAM FACE OF DIKE -- "
",' ~~AT APPROXIMATELY DIKE STATION 2+50. ,'-' -'

',..-:'.'.-'. -

, -. -'..,

J' , . *. 
...' ....,,.. .

"r %

, a ... ..0:

-'w - w w w w _w

•~ 

%.

I 
'b - .

* -
4- . .4.....

* . AT"APPROXIMATELYIIKE"STATION 2+50

, 44 , %

4 *.. . . .,,. ,. . . ., ,-:,. ." . . . . , ,. . . . ,-". . .,. ..- . , ,, ,, o ,,, , , ,,

. . ..*. ' ', - e '. " . ',.--4' , . . "" ' . .• - • - . " '"
-- -,, , - ,".,,- ,, 

S 
, 

r. 
" ., . • ..- 

Pt. 
, 

.,'." 
: .T, ," . • , .- .• ., ,. " ' , _% ,,-,- ,•,, "-. . ,,', ., .v .' e .",_ 'f .,-l)" ," ,

,  
,%* ,. % " • , " '. " ,."..".., .. -. "m ". -" " "" , ." " . ."",, ". . . . . " . .' J" " . , ", " "2" ,%'." ' " • 

'
" "- '



APPENDIX D
OUTLINE OF DRAINAGE AREA AND

HYDRAULIC COMPUTATIONS

Page No.

COMPUTATIONS

Drainage Area Map D-1
Drainage Area and Surface Areas D-2
Field Sketch of Dam D-3 .O S
Elevations and Storage Determination D-4
Size Classification, Hazard Potential and
Test Flood Determination D-5
Spillway Rating Curve D-6
Test Flood Inflow Determination D-7
Surcharge-Storage Routing D-11
Stage-Discharge and Storage Curves D-12
Tailwater Analysis D-13 - -

Dam Failure Analysis D-16

7 ".

I*

VV

, ." * a,%

-:-

* -.'N-'. .--

' .'. ~~,-., .,.,

NK~~~~~.Z__ - , _.. .. . . . . . . . . . . . . . . . . . . . . . . . . . ,. 9.a.



I DAIL F aLss

I- 'Io i tILI
1z*

CAMP DRESE 7 cE n. E.J O1

BotnMs.5CAE " OO

Conulin Egiees flI ~ANAE ~AMA
_____ ____ ____ ___ _____Hayden1

'S.. I% 
D , 5 S '. %



* _.~ DRESSER & MCKEE CUPN .0 PAGE /
El imw u mf~f Engumw DRJC ATE CHECKED... DATE /Z

BOstoLf MM& oeTAIL iL Al TVJ~~ POUiDS () CHECKED BY C0Ml'UTED By

-~~~~~~ 1,.....L______ .____44 l - (A

ea e.I /4./ic , 
0x 

g

- -.-- 2t.' Ave- 14.'-0 5in- /3 03. Aee V-037 $5. -,,',

_~~~~~l ---. --------

J4. Q.03.

SAveC -. 0 ____ =2 . 2< 0.1/6

_______________________% % V

4 Y _,

b ~ ____.. 7APPENDIX D-2.

In -. -- -.- w -- w- - _-%L-

1. i~4 _____ _____ I%

%v~ %v % iSA 0 ~~n ***

%_ %

* -. p.



-AM.DFIESSER a WKEE CL,L-N JOeU PAGE%
- *qtvooamiernai Eng~w~t PROJECT______________ DATE CHECKED DATE

Bostoni. MMS. DETAIL CHECKED BY174 COMPUTED BY

4.4

%'

5. %'.'



CAMJP DRESSER &MCK(EE CLIENT e Joe No, PAGE
* nvrolmI~I rIrws PROJECT N~ DATE CHECKED ~ DATE

Bwonf. Mas DETAIL CHCE YCOMPUTED By

I~HCE ':Y IT- -

_5 ca -.- /

~~~,s. //'o"v r)~S

I _ __ F _____. __...

* T T I

_______ ~ ~ 41 coe.o e____ S-3/____- ____

*~~ ___25 7&:,0- YIXTIZZI
___ __ ' - - - *- -- 4-

F XFS6RA~ ,~9C/7too
*T- kom__ vI, )

* . ______IIIV

o 00 __%

-7 ~At.Ccs - 2 - - - - -1K~~55 ___r -i- __ K

;;. -. _ m

'6- /%' 20- V-. o v
E 1 S~(Acf7 ') .1%

APEDI -
b%



CAMPODRESSER &MCKEE CLIENT JOB NO 0 PAGE

Enwfomrntal Eng~nrs PRiOJECT______________ DATE CHECKED t!6&z ...... ATE,$;2&f 117.t
Boton,. Mass DETAIL /'&W ~CHECKED BY.214 ..9" COMPUTED BY *

I' -m------T

-. _- -Ctssj;(cdba" 6osed slO/

f47W~7CZ AV iFICAT7/0'A7 K

tc. avk., a7 ,Air.

N. rn4-1 1PtfrrG. ..-....a'C eAu 3 (

-AcP1t-M ,W/0-09 ee ait n'4do"7 oA-I--
in_ 0__ Am vwI1cc- )5 7X>e n4rae

___ l n - ;n 7v,4e 0& A1-r
weD-e ____- nr'd h

--- --- --- - ---- -

h - -

Ai /5 AWPENDI D-5e -

% .
%. %I %



CAMP OUESSMf MCKEE CLI PA G E /:.
krn.k Mau~. DETANL CH-ECKED BY7k COMPUTEDY3 P .:.

Ve %

~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __._ _

~ ~C-

~~.6

-

.4.

.. ... .. .. ... - -.. .

EZZ~9%

.6~s p.~ %c lk I---

K~--- w -. .a o0 -

I - -- - --- -- - ___ --- __ _ -- - -

* ~--% - -_ _ _- L_ _ _.

- ~%A



, ,7o

CAMP DRESSER MCKEE CLIENT JO .NO.
3 

0 0 PAGE ""

-Enm,rnoiaa Enqmnws PROJECT DATE CHCE - a 17 DATE 1922
Boeto". Man. DETAIL / Awn CHECKED BY COMPUTEDBY

4 [9 4rnILL2 V 1J L A 47171 A'Z *-

"'/ n- %,": . .... : ":

* ,, i-t.. i- i ... .. .. ____

_ 4

pI 0

_ _I _ _ _ ' , 1 , I ' , ' I _ _ ,_' " "

.. ~wl Irv..

'" 4 i ,j,4 ,,.4 i " I ,i "" " "

I ? I _ _ _ i .. _ __ ,

_ _ _ _-o-

_____"
A K.?'/" '/6"" ...

APPENDIX D-7

- *.6

_ ;. I i j! - - _ _ _ _ . '

-v- V v-- - -w -*--.-- -.-- -.-- -. 1w

* - ~ . . I I _,1 -.- _

* .,_ ji,. . . ,- -,,-.

7..

% - .- ........... W
' 1 ' I W W I W i W -- U 0" " -

••- .........-.*. .... .. . . , ,",, ,-

r. . . . . .,j......e*.,



CAMP DRESSER & MCI(EE CLIENT dz ,0 JoO. PAGE

Enyrimentse Engmmrs PROJECT Wie DATE CbECIEO. L ZL ... .DAT
Swa. .ETILCHECKED BY.....4A...... COMPUJTED YA:ldf _

__ __ __ __- --- .----- 4150--.

,<FL PZAP

_____________ 0 -- 74w~

.Z- %v : -. , 0 -

APENI _D-8 %.--

-$ I~J2 
% % %

* ...... ~6 a~~%



'aCAMP DRESSER £MCKEE CLIENT tGJOB NO.- PAG

Enwonamefltai Engws PROJECT P/C-W. Fbl DATE CHECKED______ DATE 177 ' ' '

Boelof. MU&s DE TAIL CHECKED BY COMPUTED BY 7a,(.

I- .%.

7 7

C% 0

f. _

I , ? I. w FI P . -

16 p 
-6

p .-p

It' 1 _ilk



. - *.-*

7 ... . ..

CAMP DRESSER & MCKEE CET JOB NO._-______ PG

En.Omnta Engin..m PROJECT NO Pa-.: DATE CHCE ~9t DATE.. 7iL L..
Bmon. Mu& DETAIL CHECKED BY COMPUTED BY.. ...........

• 'o4.''' "

- 0 .0 0

A4 71... ...-.... .
.- , 6 , - .

-- ! ',.- , -- K-- ''" .. . . .... .--- 4 -----_"_"_O
.... ; ' ',- __ _ - ' __ :_ .,,___ ' J . .. __ _ -1. - . _ -. "" .... ,..,.

- I -- _ ___,_ -_ --. -- -! -" _ - ____ __ _ _ _ _ ____ .: .: ., ,'.-

-_-_ _- 7 , _ _ _ - , _ ,
-" ' " .~ ~~~~~ - - . -- -- -o-'.- -- ' - - - -  °  -" - " " . .

, .:- , ,, , . .. ..
- __7 1_-___-____. . .._" --__"__. ..- _ ' • -

-- _ . 0'
,, :- 2-i:-1 * ____~o

__ __ _ 0..7.'. __ __ --__ .',.,'-.

L-:T H L - :, i: --. _-- i : 7 -----1 79 7 . . ._-_ _a. . '.-.'-

' ' -- 4 -- . ... . ... - - I -_ _ _ ' "__-- -_-;
, i1 . -- . it,. 4Z . *, * *L_ _ -- , --. '-_._:-.'.'..

,I I-

S, . I , .i__ _i, I___ ; [II _____ 1_ _____
"-" , !I i 

/  
I " - " . ..- . L . . . . . .! '" " " ' '"

i L I ! ,

, .~ , I "1' " ''''"

-- r--- !iii'i 'i

-_ _ __ I_ __ _ _.. . ....... . ... -. . .. . :: .

- ~~~~~--. , * / ...... .

",-". .
,

%. .% %* .. V .
% " . - ____--- Jl _-• 

•  
- . ' v*..•o. . " . ... ,.o ." ."_." . ".% ' .° . ' . .. -". • •

"% % °, ,. "." " " , ., ." . . . .. ' ".".% . .. 4 .'."."." ," '.'." . ..... "."."." " '"'' ',-.'. .- '''.',.'-' ','.



CAMP DRESSER & MCKEE IENT C JOB NO. PAGE ..........

Environmental Engin..int PROJECT fleV PD 'Jt DATE CHECKED... 9&fE ... DATE "CIP- 7,

Boton. Mas. DETAIL CHECKED BY . COMPUTED SY

-- I_:__. 8 -_S -o Ir _I~? --t_ _ _, . ,2 ;-

--:___ ---.-1

.- - - - ___ _ - - " -- - .-- •'. --l

-f, . : 1 .~- OrI) •'L- 17 ..
r1TT I irP._ j_______,___,__ ii I S7'

:1____ -"--- -"- ..... . .~* -- -- /....... " \. ":-""" ." "-

---_--_ _... - --- _, _.-
_ __' _ _ _ i0 <,, _"+_., -

,:.. p __- . __ _ : , - - - -- :3.3--- -------------, ,, . :.... --- , , .,..

---[- :. : _ _ " "-+.Z _ _--4t -,., .- .. . . ... . .. . . _ _ _ . .. " "
I r -,- . .... - - ... .. .. I---- -...

:"I- - --:: -.... ! - ::I: .., -. .:

" "",

""K--"i-- - , - -. 7- -"'- "-

___ __: - 7 - - --" ': I -;: ..... --:-----.- I ... ---:_- ... -- -:-. --.- =--'> - -

300

,I - p W-1 'p w' ' I V'. 0 w w V / 1 -10111-"..-. ..-

I_ .l __. - - -I

• , I : , ' + + !,,.:"

t- -I--- . .. ,- :_ ', ..... A --- _,,,2 ,,I/ ,, ? ,, . . .-....

_ _ _ _ __' : l ? i I ' , L-V! 4 ,_ _ - -

L -* .. .- --.I_ . .. t " +.. ...l.. . ........ .~ X ... f .. . ... I.. . . .---' -" -

SIh -

Izn .;iL . . . I 1 , .-- t _+. ::1:* :::::

/:.. ~~~APPENDIX D-II,.1'.'.1..

* ... ,, --

!__- +_!_". I , l w I ,i i ,i , , .. I._ * •

.1. .-s'....'...,. . ., ,-.,,,+. .. . .+.. ,,. . .- s .. ,.'.. '.. '.. .,@ .. ,.",. ,+, . " 'p:. 'e " .".,..'" ,'% .,

i,
< + 

'il" l/l~ill i
i

) i i" i. i4 ".il "' '--l.
I  

+-fil il. iIll. Jil . l__ ll~lll ~ l~~i~l -lilli lil li* -i

i I + l I I I " IiI
I

I
I

lll I+ I 4" . . ." I il I. . I+ Ii I+ Ii
I

+I 
I l

i .I I IP I II +' f I ll IflI I1% II I I iI



ia k,

CAMP DRESSER & McKeE CLIETfV JOB NO PAGE.

EaWncmfpwaI Engmers PROJECT DATE CHECKED__________

Boston. Mons. DETAIL CHECKED BY______________ COMPUTED

0 .0

% - -1

24-

!1. -w *. -w .- -. w w w w F

%* %

F~

% %



I--.

CAMP ORES.SE & MCKEE CLIENT C r _ _JOB NO. 3 go-.. -- / PAGE 1,
Enwonfmntai Efg.me PROJECT DATE CHECKED DATE /A --' 7

Boston. Mass. DETAIL______________ CHECKED BY COMPUTED y

• ! I L k - 4 ,, WL , - e. . . - - .. .-.-. .:

. , ~~~ ~~~ ~~...... :_ . .. .. .. .. . +.. .. . -,..-.-

.,... : , .! ! I i i d d C r ,,lo S,,.. .- . ' W i ,,,4',', _-- ... .... -':.E-',-
e i

4 r-- --4- -,,

...... -- -- ---- ' " -i- .. . - . .... -i-.. ..-..
Q"- -- o /,~ 1 " 4L- . we 4 ...... .. . 11 ...... . ......

____ __._ .--,:.-.....

_ _ _ _ __. i ' . .. .. . . L_ _ _ _ .. .. _*__ .. .- 0::

- _ _ _ _ _ . - -. ------ -------...---i...
/~r rH ___-

_ : 1 ' ._ - _- S _ .. _ .- _ i. :_ a. '.A . I': "

- - , L . . . . . . ..- - .. _ _.... --- -- -_ ,1.-
• , J. , Ir _ _ ... ,_ _/ _ _ z ___: } ,):.- -:- .' .. _,3r-6- x > '..0.

f /V c -, --.7/6

306
I _ C 4 I f/ '• , ' I', ' " -

,.- - _ _ _ - iI

, . ;i - -- " . -: -- t . ... ..-

I '-. ". I - ..

- -;--."-+--;---*---,

......... 2...-. i , _ __ _ _ __ _ _ _ __ _ _ _ __ _ _ _ ,....- ...

APPENDIX D-13

k,.

I -z. ,-rn, .%.

46 %

- Izzi -,---t.......

'::"

%" : -, _

%A



CAMP DRESSER & MCKEE CLIENT ~2 O

Env'M4nfltaI Engm PROJECT- DATE CHCE AT M7

4..o~ M DETAIL Alo-, A. 1 J CHECKEDB G~mJ-- COMPUTED BY.'

IIt

-------------

I .f q 1

I - . ___ _ _ ~'% -IIs

_____ I**~ ~H

_ 44

*% %

_____APENDI D __14j

% ~ 2 4 l - . II_ _-[111 i -- a___ __ ,~%
_ _ _ _% 

%-~~i _

V - ._ _ _ _

%i. % _ __ _ _



CAMP DRESSER £MCKEE CLIENT JOB NO ~.. .-
Enian ts*q ~ RJC PAGE

E e v w a .n I nm .P O E T _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D A T E C H C E O A T 7 7 / 7
* oe M. DETAIL NE fin CHECKEDB Alro'k; COMPUTEDS

f - 5;oO___S 49 ___

-6-

I_ STORP-G- 6

4~, lo...

------ ei s 4cm4P z4ov el s/o loafi(4 S *1o 4 ,

;%= -Thi s. -e-- -a -j,_( 61&

2.l 0~~d. .aj 250. In t rcoL

* I '

I ~ ~~~~ -.ANN--~ Iu k -

.11 %p dNa'41 b



P ~CAMP DRESSER & MCKEE CLIENT C2,9f INoIN PG
En-,onmentat Engun..vs PROJECT_________________ DATE CHECKED J -/7f:Z2.DATE......PU

8031W Mal& DETAIL &-"A ",-/ ~ C H EC K ED BY _,'51 111 COMPUTED BYL~.......... ~~

AsSaw.e ~/, r.a4owj 9-;A Iwlbrc --low 573 -. _ _ _

S~__ U-4d CZap..? X-0iZ

4* Q_ 'WA Y. 69)~ /.33-2,2Z

'A.S.fw.K7 , 60*7s t~dfoe-

______~A,-s#Ale/.~~S~/'/____________

leo V. eY-rla
_________ 41~~~~~' cp S/. 3CA~

__ _739i. - 00 -nx coo ;jw._mo
_________~~~~~~ ______Io..si I

4
E&Se) ,

.- sadoAreo p 9Llw ./ .VmrA. /rf

A* Suat.o 0ra

~~~/au~~~~~~~~ c0vr~ asw~OS~/ryCe.i~f ~ -

- - iap $~i~e vaia~k~ A~/6sA~ 1 s ~ Ma%

,Ot ~~~APENDI Dy-16~~

-i-- .q:27C5C/ J~cS~65 ,,Ma1/,s~,,d a.

wL-----.- w A1&~ w d w ,v- w~4 w/v ro, w C3.)() w q*t'

JI~~p '/~P4-A~~~.aiio1 .___ -7

.F- - - - - I .5e

% % - . -- .. --



p.,. 0

APPENDIX E
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,L- DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS -

424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO "
ATTENTION OF:

NEDED

• .-

Honorable Edward J. King -

Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts 02133

Dear Governor King:
...

I am forwarding to you a copy of the New Pond Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based -. -
upon a visual inspection, a review of the past performance and a brief -

hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ- -'.4._

* *<" mental Quality Engineering, the cooperating agency for the Commonwealth --

of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Stevens Linen Associates, Inc., Box 220, Webster, "
Massachusetts 01570, ATTN: Mr. Robert Javery, Plant Engineer.

4 .-...-.

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

" I wish to take this opportunity to thank you and the Department of .-..-

Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely yours,

Ine OH .CANDLER
As stated lonel, Corps of Engineers

'' . k
Svision Engineer 0
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,DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154 * .

REPLY TO

ATTENTION OF:

~ -~ NEDED

MPLY '11

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts 02133

Dear Governor King:

I am forwarding to you a copy of the New Pond Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief .. *

h y drolIogical study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you

* keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

- .,: -'....F.

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

* of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Stevens Linen Associates, Inc., Box 220, Webster,
Massachusetts 01570, ATTN: Mr. Robert Javery, Plant Engineer.

* Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the

* case of this report the release date will be thirty days from the date
of this letter. Kg

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

* this program.

I. Sincerely yours, *

• :....." k ...". .

Inci JOHN P. CHANDLER
As stated lonel, Corps of Engineers

iis ion Engineer

-% StaN Fous "?" "'''r'f-e r
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

....- o.-

V% REPLY TO
ATTENTION OF:

NEDED

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts

State House

Boston, Massachusetts 02133-:: 0

Dear Governor King:

- I am forwarding to you a copy of the New Pond Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the

*. *~ beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

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

of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Stevens Linen Associates, Inc., Box 220, Webster,
M Massachusetts 01570, ATTN: Mr. Robert Javery, Plant Engineer.

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

I wish to take this opportunity to thank you and the Department of,. ,

Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely yours,

. ..- . ,. . ,

""As stated 1oe, Corps of Engineers 16 .0.
,e~ ivislon Engineer

%..

If . P. CHANDLR . .
Asp. . - state lo,,nel , Cop of Engineers

* vision Engineer.•
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

N.. WALTHAM. MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED-E

• -.. _

Mr. Anthony D. Cortese, Commissioner MAY 2 9 i979 " A-
Department of Environmental Quality
Engineering

Commonwealth of Massachusetts
100 Cambridge Street-
Boston, Massachusetts 02202

Dear Commissioner Cortese:

Forwarded herewith for your information and use is a copy of the
* Inspection Report on New Pond Dam. This inspection was performed in

accordance with Public Law 92-367 under the direction of the Corps of
Engineers. Copies of the finished report have been forwarded to the
Governor and the owner. We thank you for your cooperation and assist-
ance in carrying out this program and hope this report will help you ..-..

to develop an effective dam safety program.

Sincerely yours,

I n c i'EE FRY ARr -'"

As stated Chief, Engineering Division .

W.-. .WW -M.' ,
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS "

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154 """

REPLY TO

NEDE1?'i ENI F

MAY 2 9 1979 9 '
.

Mr. Robert Javery. Plant Engineer _ -

Stevens Linen Associates, Inc.
Box 220
Webster, Massachusetts 01570 --

5..'-5'."-

Dear Mr. Javery: S

Forwarded herewith for your information and use is a copy of the Inspec-
tion Report on the New Pond Dam. ThTs inspection was made under the
authority of Public Law 92-367 by the firm of Camp, Dresser & McKee,
Inc., Boston, Massachusetts under the direction and supervision of the
Corps of Engineers. Copies of the finished report have been forwarded to
the Governor and the Department of Environmental Quality Engineering,
the cooperating agency for the Commonwealth of Massachusetts.

.*-,. b .-
Section 7 of the report contains an evaluation and recommendations. If
you have any questions concerning this report, we suggest that you con-
tact the Department of Environmental Quality Engineering first. Then,
if there are further questions contact the Project Management Branch,
Engineering Division of this office. We thank you for your cooperation
and assistance in carrying out this program.

Sincerely yours,

Inc iO B. FRY;AR

As stated Chief, Engineering Division sC.4
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