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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254

REPLY TO
ATTENTION OF:

NEDED SEP 0 ¢ 1231

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Govermor King:

Inclosed 1s a copy of the Zero Manufacturing Company Dam (MA-00551)
Phase I Inspection Report, prepared under the National Program for
Inspection of Non-Federal Dams. This report is based upon a visual
inspection, a review of the past performance and a brief hydrological
study of the dam. I approve 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 vitally
important.

Copies of this report have been forwarded to the Department of Environ-
mental Quality Engineering, and to the owner, Zero Corporation, Monson,
MA. Copies will be available to the public in thirty days.

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

Sincerely,

Accession Tor

ZZ é&‘/l NTIS GRAaI
DTIC TAR

C. E. EDGAR, III Unannounced
Colonel, Corps of Engineer? Justificatine
Division Engineer D

Incl
As stated

By _ .. .
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAQOS551

Name of Dam: Zero Manufacturling Company Dam
Town: Monson

County and State: Hampden County, Massachusetts

Stream: Chlcopee Brook, tributary of the Connecticut River

Date of Inspection: December 2, 1980

Zero Manufacturling Company Dam, also known as Ellis [illls
Upper Dam 1s a 150-foot long stone masonry-concrete dam bullt in
1900. The dam has a maximum height of 18.2 feet. The top of the
dam is at Elevation (El) 434.6, (National Geodetic Vertical Datum
of 1929). The spillway is a narrow crested welr, 76 feet long,
with the crest at E1 427.0. Flashboards have been added to raise
the pond an additional 1.85 feet to El 428.85., The outlet conduit
1s a 2.5 foot square box slulceway and is controlled by a slide
gate. The outlet works are located at an intake area to the right
of the splliway. There are three additlonal outlets in the intake
area. One of these outlets which 1s always open controls flow
into a l16-inch diameter pipeline, that supplles water to a
downstream power plant for heating the buildings at the dam.
None of the outlets have been operated since 1962 and are con-
sidered to be inoperable.

There are defilciencles which must be corrected to assure
the continued performance of thils dam. This conclusion is based
on the visual inspection of the site and a review of the available
data. Generally the dam is in fair condition.

The following deficiencies were observed at the site:
heavy siltatlon upstream of the dam resulting in blocking the
low-level outlet; displaced stone blocks at the toe of the
spillway; inoperable outlets; seepage at the base of the wall IR
directly below the low-level outlet; leakage through one of the 4!, ®
outlets; severely spalled and eroded concrete along the upstream Tt
walls of the intake area; and a growth of saplings through the
masonry walls at the abutments of the spillway.

ZERO MANUFACTURING COMPANY DAM




Based on Corps of Englneers' guldelines, the dam has been
classified in the small size and high hazard categories. A test
. flood equal to one-half the probable maximum flood (PMF) was used
to evaluate the capacity of the spillway. The test flood inflow
is calculated to be 5,760 cubic feet per second (cfs). The test
v flood outflow with flashboards on the spillway is 5,730 cfs,

" resulting in a pond level at El U437.2. The test flood would
overtop the dam by 2.6 feet. Hydraulic analyses indicate that
- the spillway with flashboards can discharge 3,600 cfs, or 62

percent of the test flood outflow before the dam is overtopped.
Without flashboards, the pond would rise to E1 436.7 and the
spillway would discharge 4,250 cfs or T4 percent of the test
flood outflow before the dam is overtopped.

It 1s recommended that the Owner employ a qualified
registered professional engineer to determine the limits of
dredging required upstream of the dam in the vicinity of the
low~level outlet; investigate the source of leakage downstream

o of one of the outlets; investigate the seepage noted at the base

L of the spililway; investigate the extent of the deterioration of

the concrete walls of the Intake area; and establish a procedure

for removing trees from the spillway abutments. In addition,

. the Owner should repair the deficiencies listed above, as

e described in Section 7.3. The Owner should also implement a
program of annual technical inspections, a plan for surveillance

'i of the dam during and after periods of heavy rainfall, and a
plan for notifying downstream residents in the event of an
emergency at the dam.
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The measures outlined above and in Section 7 should be
, implemented by the Owner within a period of 1 year after receipt
'l of this Phase I Inspection Report. -
- /
Edward M. Greco, P.E.
" Project Manager
i Metcalf & Eddy, Inc.

Massachusetts Reglstration
No. 29800

L. Bishop, P.E.
Vice President
Metcalf & Eddy, Inc.

Massachusetts Reglstration
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l This Phase I Inspection Report om Zero Manufacturing Company Dam (MA-00551)

has been vevieved by the undersigned Reviev Board members. In our
opinion, the reported findings, conclusions, and recommendations are
N . consistent with the ommended Guideline afety Inspection of

Dems, end with good engineering judgment and practice, and is heredy ’
sudnitted for approval.

Corvay 4V

.f CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

By Engineering Division
- ' ARAMAST MANTESIAN, CHAIRMAN

Geotechnical Engineering Branch
Engineering Division

APPROVAL RECOMMENDED s

Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in
Recommended Guidelines for Safety Inspection of Dams, for a Phase
T Investigation. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314, The
purpose of a Phase I 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 1s based upon
avallable data and visual inspections. Detailed investigations,
and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the
investigation is intended to ldentify any need for such studies.

In reviewlng this report, it should be realized that the
reported condition of the dam is based on observations of fileld
conditions at the time of inspection along with data available to
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable 1f 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 1s evolutionary in nature. It would be 1incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some poilnt in the future.
Only through continued care and inspection can there te any chance
that unsafe conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spilllway Test Flood 1is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding that
a spillway will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves
as an aid in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its general
conditions and the downstream damage potential.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to
existing fences and railings and other items which may be needed
to minimize trespass and provide greater security for the facility o
and safety to the public. An evaluation of the project for i,. -
compliance with OSHA rules and regulations 1s also excluded. .

ZERO MANUFACTURING COMPANY DAM
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it
. NATIONAL DAM INSPECTION PROGRAM '
[ | PHASE I INSPECTION REPORT T"
ZERO MANUFACTURING COMPANY DAM {g}t;g;:{;:
SECTION 1 - 4
" PROJECT INFORMATION o

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized ;
the Secretary of the Army, through the Corps of o
Engineers, to initiate a natilonal program of dam s
inspection throughout the United States. The New England
Division of the Corps of Englneers has been assigned the
responsibility of supervising the lnspection of dams
within the New England Region. Metcalf & Eddy, Inc. has .o
been retained by the New England Division to inspect and .Q_»
report on selected dams in the State of Massachusetts. :
Contract No. DACW 33-80-C-0054, dated April 18, 1980, has
been assigned by the Corps of Engineers for this work.

b. Purpose

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

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

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

1.2 Description of Project

a. Location. The dam is located on the Chicopee Brook in
the Town of Monson, Hampden County, Massachusetts and in Rt
the Connecticut River Basin. The coordinates of this R
location are Latitude 42 deg. 5.3 min. north and
Longitude 72 deg. 18.8 min. west. The Chicopee Brook
Joins the Chicopee River 6 miles downstream of the dam.

ZERO MANUFACTURING COMPANY DAM
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b. Description of Dam and Appurtenances

Zerc Manufacturing Company Dam consists primarily of a s
stone masonry spillway and an intake area with vertical
concrete walls on the upstream face and stone masonry
- walls on the downstream face. The area between these two
a walls contains earthfill. The dam and spillway are
approximately 150 feet long and the crest width varies ,
from 9 to 22 feet, with a maximum height of 18.2 feet °
P (see plan of Dam and Sections in Appendix B and S
photographs in Appendix C). The top of the dam (concrete SR
walls in intake area) varies between E1 434.6 and 434.7. Ry
The spillway is a 76 foot long narrow crested weir with a SR
downstream slope of 6V to 1H (vertical to horizontal). et
The slope of the upstream face could not be determined °
due to its submerged condition and siltation of the pond ST
to within 1 foot of the spillway crest. Wooden flash-
boards 1.85 feet high are mounted with steel pipes on the
crest of the spillway. The crest of the spilllway is at
El 427 and the top of the flashboards is at E1 428.8. At
the center of the spillway, there is a 6 foot wide by 0.6
foot deep notch in the flashboards. Directly below this
notch there is a 6 foot wide by 4 foot deep opening in
the stone masonry with stoplogs in place. The top of the
stoplogs 1s at the spillway crest (El 427).

The discharge channel between the dam and the bridge has
cut-stone masonry side walls. Approximately 25 feet
downstream of the dam, the stream passes beneath a
factory building with an opening 80 feet wide by 4.5 feet
high. There are approximately 10 building support
columns founded on piers which obstruct flow in the A
channel. Beneath this structure, the channel narrows to @
a width of 26 feet at which point it passes beneath a

bridge with a 29 foot wide by 9 foot high concrete

opening. Downstream from the bridge, the channel is

adjacent to and partially beneath a second building with

flow partially obstructed by a 3 foot wide pier. This .
results in a channel width of 22 feet. The concrete side ®
walls adjacent to this structure are 10 feet high.
Approximately 230 feet downstream of the dam the stream
returns to its natural unlined earth channel and has a
width of 80 feet. The floor of the stream is the natural
streambed and slopes at 5 percent.

The low level outlet (Qutlet No. 1 as shown in Figure
B-1) for the dam is a 2-1/2 foot square, stone box sluice
way with a 4 foot square slide gate on the upstrean end
controlled by a hand wheel operator, The downstream
invert of this outlet 1s at El 422.9 and if operable
could discharge at a flow of 58.5 cfs into the spillway
channel. Reportedly Outlet No. 1 1s inoperable,

ZERO MANUFACTURING COMPANY DAM
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There are three additional outlets at the dam. Outlet

: No. 2 controlled flow to a l1l6-inch diameter pipeline
’I which was cut and sealed downstream of the dam at Hampden
Road during sewer construction in 1977. Outlet No. 3
controls flow to a second l6-inch diameter pipeline and
is protected upstream by a steel trash rack and screen.
The outlet is used to provide water for bollers at a
downstream heating plant and the gate is always kept
TI open. Outlet No. 4 1s a slide gate which at one time

. controlled flow to a water wheel that powered machilnery
at the factory. Outlet Nos. 2 and 4 are reportedly

F- e T~ RSt S S b : v . T———— T DR ARt s Chn e S A U i e B

——
D
e,

= inoperable.
c. Size Classification. For a dam to be classifed as small PR
it must have a height between 25 feet and 40 feet and a . ®.

acre-feet. 2Zero Manufacturing Company Dam has been
classified as "small" on the basis of its storage S
. capacity of 70 acre-~feet. DA

maximum storage capaclity between 50 acre-feet and 1,000 j';“‘j

d. Hazard Classification. Immediately downstream of the dam
there are 2 factory buildings located directly above the
stream channel beginning approximately 25 feet downstrean
of the dam (see Flood Impact Area shown on the Location
Map). The foundations of these structures are partially
founded on the floor of the channel. The sill of the
first building downstream is 4.5 feet above the streambed
and an assumed failure of the dam under dry weather condi-
tions with the pond level at the top of the flashboards
would result in a flood wave 11 feet high or 6.5 above
the floor of the building causing a potential for
bullding fallure. It 1s possible that more than a few
lives could be lost and a significant amount of property
damage could occur, Accordingly, the dam has been placed
in the "high" hazard category.

e. Ownership. The dam is owned by Zero Corporation, 288 ‘f?ﬂii
Main Street, Monson, Massachusetts 01057. Mr. Hess, '
General Manager, (telephone 617-267-5561) granted per- S
mission to enter the property and inspect the dam. T

f. Operator. The dam is operated by personnel from Zero
Corporation.

g. Purpose of the Dam. The water in the pond is supplied to f'*fj
boilers for heating purposes by the Zero Corporation. o
The original purpose of the dam was to provide water for
hﬁaténg and also power generation for the mill located at
the dam.

ZERO MANUFACTURING COMPANY DAM




1.3

Design and Construction. Construction of Zero Manu-
facturing Company Dam was completed in 1900. There are
no drawings or specifications available.

Previous inspection reports indicate that for the past 12
years, the dam has been in fair condition. The only
known repalirs made in the last 20 years were the
replacing of the flashboards in 1975.

Normal Operating Procedures. There are no operating
procedures for the dam. The only maintenance work per-
formed 1s to periodically clean the trash racks and
screens at the intake to the 16 inch supply pipe. None
of the hand wheel operator mechanisms have reportedly
been operated or maintained for the past 18 years.

Pertinent Data

a.

Drainage Area. The dralnage area 1s approximately 9,500
acres (14.8 square mile) and consists of flat and gently
rolling land (see Figure D-1 in Appendix). The watershed
ranges from E1 1,150 to E1 427. The drainage area
includes drainage from Norcross Pond Numbers 1 through U4,
Vinica, Squire, Duck, Calkins and Smith Ponds, Conant
Brook Dam, and Chicopee and Conant Brooks. Conant Brook
Dam, located 1.6 miles upstream from Zero Manufacturing
Company Dam, was designed for flood control within a 7.8
square nile drainage area by the New England Division of
the Corps of Engineers. The dam was designed to retain 9
inches of rainfall (spillway level) on the watershed.
About 2.7 percent of the dralnage area 1s ponds and
swamps. In general, the undeveloped portions of the
drainage area consist of 80 percent woodland, and 20
percent open fields. Light residential and commercial
development occurs in the area.

Discharge. Dlscharge from Zero Manufacturing Company Dam

lows over the flashboards on the spillway and into an
unlined stream where it passes beneath a factory
approximately 25 feet downstream of the spillway. Water
also discharges from the outlet into the spillway
discharge channel.

(1) Outlet: Size - 2-1/2 foot square opening. Invert
El. - 422,9,
Discharge Capacity - 58.5 cfs at E1 427,
(2) Maximum known flood at damsite: E1 437+ (1955)
(3) Ungated spillway capacity at top of dam
3600 cfs at E1 U34,6 (with flashboards)
4250 cfs at E1 434.6 (without flashboards)

ZERO MANUFACTURING COMPANY DAM




(4) Ungated spillway capacity at test flood elevation:
5260 cfs at E1 437.2 (with flashboards)
i 5530 efs at E1 436.7 (without flashboards)

(5) Gated spillway capaclity at normal pool elevation:
Not applicable.

(6) Gated spillway capacity at test flood elevation:
Not applicable.

-
(7) Total spillway capaclty at test flood elevation:
5260 ¢fs at E1 437.2 (with flashboards)
5530 c¢fs at E1 436.7 (without flashboards)
(8) Total project discharge at top of dam:
3600 cfs at E1 434,6 (with flashboards)
4250 c¢fs at E1 434,6 (without flashboards)
(9) Total project discharge at test flood elevation:
5730 c¢fs at E1 437.2 (with flashboards)
r 5760 cfs at E1 436.7 (without flashboards)
c. Elevation (feet above National Geodetic Vertical Datum of
1929 (NGVD)). A benchmark was established at E1 427 at
the crest of the spillway. This elevation was estimated
- from a United States Geological Survey (U.S.G.S.)
l topographic map.
(1) Streambed at toe of dam: U416.4
(2) Bottom of cutoff: unknown
) (3) Maximum tailwater: unknown

(4) Normal pool (without flashboards): 427.0
(with flashboards): 428.85

(5) Full flood control pool: N/A

- (6) Spillway crest: 427.0 >
| (7) Design surcharge (Original design): unknown &;ﬁ&
ti (8) Top of dam: U434.6 E;iﬁq
_ : .

(9) Test flood surcharge: U36.7 (without flashboards)
) (with flashboards)
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d. Reservoir (Length in feet)
.l (1) Normal pool: 1,200
(2) Flood control pool: N/A
(3) Spillway crest pool: 1,200
a (4) Top of dam: 1,200
s (5) Test flood pool: 1,200
e. Storage (acre-feet)
(1) Normal Pool (with flashboards): 70
(2) Flood control pool: not applicable
(3) Spillway crest pool (without flashboards): 50
had (4) Top of dam: 156
s (5) Test flood pool: 182

f. Reservoir surface (acres)

' (1) Normal pool: 13

- (2) Flood-control pool: N/A
- (3) Spillway crest: 13

B *(4) Test flood pool: 13

' *(5) Top of dam: 13

- g. Dam
. (1) Type: stone masonry and concrete _b"1
(2) Length: 150 feet Lo
(3) Height: 18.2 ft. )
P
B
- ¥Based on the assumption that the surface area will not signifi- R
cantly increase with changes in pool elevation from 427 to AR
437.7. ]
t .‘T:_ﬁ
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(4) Top width: 1intake area varies between 22 feet and 9
. feet; spillway - unknown

(5) Side slopes: 1intake area - upstream - vertical
;- downstream 6V:1H
y spillway - upstream - unknown
- downstream 6V:1H
&8 (6) Zoning: unknown
- (7) Impervious core: unknown

(8) Cutoff: unknown

(9) Grout curtain: unknown

(10) Other: N/A

h. Diversion and Regulating Tunnel Not Applicable

i. Spilliway
(1) Type: Narrow Crested Veir

(2) Length of weir: 76 feet

i (3) Crest elevation with flashboards: 428,85
without flashboards: 427.0

(4) Gates: N/A
. (5) Upstream channel: floor of sand and gravel

(6) Downstream channel: natural streambed 85 feet wide
channel flows beneath structure 25 feet downstream
of dam. Channel narrows to 26 feet approximately
80 feet downstream of dam where it passes beneath
bridge. At second structure the channel 1is

r obstructed by 3 feet wide piler.

(7) General: At center of spillway 6 ft. wide by 4 ft.
deep notch 1n stone masonry wall with stop logs in
place.

J. Regulating Outlets

(1) Invert El: 422.9.

(2) Size: 2 1/2' x 2 1/2!

- ZERO MANUFACTURING COMPANY DAM
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(3) Description: 2 1/2' square stone masonry box
sluice way opening into spillway channel

(4) Control mechanism: hand wheel operator for slide
gate (inoperable)

(5) Other: N/A
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SECTION 2
[ ] ENGINEERING DATA

2.1 General. There was limited engineering data available for
this Phase I inspection. There are no drawings, specil-
fications, or computations available from the Owner, State,

[ or County agencies. A copy of a previous inspection report
dated October 1969, prepared by Tighe and Bond Consulting
Engineers 1s included 1n Appendix B. The most recent
inspection was conducted in 1972 by the Massachusetts
Department of Public Works. A copy of that report 1is also
given in Appendix B.

We acknowledge the assistance and cooperation of personnel
from the Massachusetts Department of Public Works; and the
Hampden County Englneers 0fflice. In addition, we acknow-
ledge the assistance of Mr, William Cormier, Zero Corpora-

v tion, who provided information on the history and operation
of the dam.

2.2 Construction Records. There are no construction records or
as-bullt drawings available for the dam or appurtenances.

2.3 Operator Records. No operating records are available, and
a there 1s no record kept of the elevation of the pool or
rainfall at the dam site.

2.4 Evaluation

a. Availability. There is limited engineering data
. available for this dam.

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

¢c. Validity. The information obtained during the field
survey 1s vallid for the Phase I inspection.

-
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SECTION 3
. VISUAL INSPECTION

3.1 Findings

a. General. The Phase I Inspection of Zero Manufacturing

» Corporation Dam was performed on December 2, 1980. A

: copy of the inspection checklist 1s included in Appendlx
A. Previous inspections were conducted in 1969 for the
Hampden County Board of County Commissioners, and by the
Massachusetts Department of Public Works in 1972. Copiles
of those reports are given in Appendix B. Selected
photographs taken during our Visual Inspection are
included in Appendix C.

b. Dam. The dam consists of a stone masonry splllway with a
concrete cap (see Photos No. 3, 4), a nearly vertical
downstream face, and four outlets contained within the
intake area portion of the dam (see Photos No. 5 and 6).
The intake area of the dam conslsts of vertical concrete
walls on the upstream face, while the downstream walls
are stone masonry (see Photos No. 1, 3). The area
between the upstream and downstream walls is earthfilled

: and ranges in width between 9 feet and 22 feet. There is

li a low area within the intake area located directly above

the low level outlet (see Photo No. 8). At the base of
the wall, directly below the low level outlet, two clear
seeps were flowing at approximate’y 4 and 8 gpm (see
Photo No. 7). The concrete along the splash zone of the
upstream walls in the intake area was severely eroded and

B spalled (Photos No. 5, 6).

The spillway has a concrete cap over the stone masonry
and is in good condition. At the base of the spillway
approximately 8 of the masonry blocks used as erosion
protection have been displaced (see Photos No. 3, 4).

The stone masonry wall which is the downstream face of
the spillway is 1in good conditlon. There 1is grass and
some small trees growing between the joints of the stone
masonry at the right abutment of the spillway and along
both the left and right downstream masonry training walls
(Photos No. 3 and 4). Trees up to 12 inches in diameter
are growing near the left splllway abutment.

¢. Appurtenant Structures. The splllway, which encompasses
- approximately one-=-half of the dam is a narrow crested
‘" gﬁir 76 feet long and 11 feet high (see Photos No. 3 and

;E ZERO MANUFACTURING COMPANY DAM
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Flashboards 1.85 feet high are located along the entire
length of the spillway crest. There 1s a notch in the

_‘ flashboards, 6 feet long by 0.6 feet deep located at the
center of the spillway. Directly below this notch is a 6
foot wide by 4 foot deep opening in the stone masonry
with stop logs in place. There 1s no access walkway to
the flashboards or stoplogs which would permit thelr
removal during periods of high flow. There is a major

- accumulation of soil and vegetation growth within the

o pond and along the spillway crest (see Photos No. 3 and
4)., The condition of the upstream face of the spillway
could not be determined because of siltation.

At the time of the inspection, water was discharging over
the spllilway, so the welr, stoplogs and flashboards and
downstream toe could not be examined.

There are four outlets along the intake portion of the
dam (see Figure B-1 and Photos No. 5 and 6). None of
the outlets have been operated since 1962 and are
considered to be inoperable. Three of the outlets are
controlled by hand wheel operators located along the
upstream face of the intake area. The first hand wheel
operator (Outlet No. 1) controls flow to the low-level
outlet located within the stone masonry. A thick
accumulation of silt is blocking the upstream end of
the outlet and the surrounding area. It is unlikely
that this outlet could be opened and flow mairntained
in an emergency. The discharge end of the outlet is
clogged with debris.

Outlets Nos. 2 and 3 each control flow to 16 inch dia-
meter pipelines which were used to transmit water to
boilers at separate heating plants. The pipe controlled
by the second hand wneel operator (Outlet No. 2) was
reportedly cut and sealed downstream of the dam. The e
third hand wheel operator (Outlet No. 3) is used to e
provide water to boilers for Zero Corporation's Main
Street heating plant and is continuously open. Outlet
No. 3 has a trash rack and screen at the upstream end.
The rack consists of vertical steel slats that are
heavlly rusted and the steel screen, which is immedi- o
ately downstream of the trash rack, is also heavily R
rusted. The trash rack and screen at Outlet No. 3 are ."
cleaned periodically. N

- '. -
PSP

't A
Salh b A

A fourth outlet (Outlet No. 4), located to the right of
the three hand wheel operators (see Photo No. 6), is a
wooden slide gate 5-1/2 feet wide which was used to
regulate flow to a water wheel to power machinery at the
01d Ellis Mill. The height of the slide gate could not
be determined due to siltation in front of it.

ZERO MANUFACTURING COMPANY DAM
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The hand wheel operators and 1lifting mechanisn for the
slide gate have not been operated or maintained since o
B Zero Corporation purchased the dam in 1§62, °

d. Pond Area. The pond area is lightly developed. The Town
of Monson 1s located downstream of the Pond. Residen-
tial development is located on the upstream side of the
reservoir. Most of the land 1s wooded with gentle -

- slopes. There 1s a slight potential that future P
development will occur in the pond area. o

e. Downstream Channel. Both the splllway and outlet
discharge into the downstream channel. The stone masonry
and concrete walls that form the walls of the channel are
in good condition (see Photos No. 3 and 4). Portions of ®
the left side of the channel are earth slopes which have Co
been slightly eroded by runoff to the extent that the
grass cover has been removed. The floor of the channel
is the natural streambed. There 1s a slight accumulation
of debris in the floor of the channel (see Photos No. 2 -
! and 7). Several trees are growing on the sides of the [ 3
channel (see Photos No. 3 and 5). About 25 feet o
downstream of the dam, the channel passes beneath a
factory building (see Photo No. 2). The upstream opening
is approximately 85 feet wide by 4.5 feet high. There
are 10 building support columns founded on piers which
K obstruct flow within the channel. The channel at the o
downstream end of the bullding narrows to a width of 25
feet and increases to a height of 8 feet. Approximately
6 feet downstream of the building, the stream passes
beneath a bridge with a 29 foot wide by 9 foot high
opening. Approximately 12 feet downstream of the bridge
e the channel 1s partially obstructed by a 3 foot wide pier
. for support columns of a second factory building. The
channel side walls adJacent to this building are 10 feet
high. Approximately 230 feet downstream of the dam the
stream returns to the natural channel width of 80 feet,

B e

There 1s a second discharge channel for Outlet No. 4. [
The channel passes beneath the two factory buildings

and Jolns the main discharge channel approximately 210

feet downstream of the dam. The side walls of the

channel are vertical and constructed of stone masonry.

Although Outlet No. 4 is kept closed, there was a

moderate amount of flow 1In the channel. The source of *
this leakage 1s unknown. The floor of the channel is -
gravel with a moderate amount of debris.

3.2 Evaluation. The visual inspection indicates that the dam is
- in falr conditlon. The stated deficiencles which must be .
l corrected to assure the continued performance of this dam ]
and measure to improve these conditions are outlined in
Section 7.

:{ ZERO MANUFACTURING COMPANY DAM
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The following conditions could affect the long term.
performance of the dam.,

1.

2.
3.
4.

Heavy siltation upstream of the dam resulting in
blocking the low-level outlet.

Displaced stone blocks at the toe of the spillway.
Inoperable outlets.

Seepage at the base of the wall directly below the low
level outlet.

Leakage downstream of Outlet No. 4.

Severely spalled and eroded concrete along the upstream
walls of the intake area.

A growth of saplings through the masonry walls at the
abutments of the spillway.

ZERO MANUFACTURING COMPANY DAM
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SECTION 4

OPERATING AND MAINTENANCE
PROCEDURES

4.1 Operating Procedures

a. General. There are no operating facilities and no
regular operating procedures for this dam,

b. Warning System. There is no warning system in effect at
this dam.

Maintenance Procedures

a. General. The dam is not adequately maintained. Zero
Corporation is responsible for maintenance of the
facility.

b. Operating Facilitles. There is no maintenance of the
operating facilities at the dam.

Evaluation. There are no regular programs of maintenance or
technical inspections at the dam. There are also no plans
for surveillance of the dam during periods of heavy rainfall,
or for warning people in downstream areas in the event of an
emergency at the dam. The lack of standard operating and
maintenance procedures is undesirable, considering that the
dam is in the "high" hazard category. These programs should
be implemented as recommended in Section 7.3.

ZERO MANUFACTURING COMPANY DAM
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SECTION 5

B EVALUATION OF HYDRAULIC/ P
' HYDROLOGIC FEATURES

-~ 5.1 General. Zero Manufacturing Company Dam has a dralnage area s
) of 104.8 square miles of which 2.7 percent is ponds and swamps AL
n ’ (see Figure D-1, Drainage Area Map). The land is gently -

rolling and lightly developed.

There is a flood control dam located on Conant Brook which
was constructed to provide additional storage within the
watershed.

The pond has a surface area of approximately 13 acres, and a
maximum storage capacity of 156 acre~feet at El1 434.6.

The low-level outlet can discharge a flow of 58.5 cfs when
L the pond is at E1 427 which 1s the crest of the spillway. At
v this pond elevation and with no additional inflow, the outlet N
can lower the pond by 1 foot in about 3 hours.

5.2 Design Data. There are no hydraulic or hydrologic con-
putations available for the design of the spillway at Zero
Manufacturing Company Dam.

5.3 Experience Data. A previous Iinspection report from 1972 RIS
indicated the dam was overtopped during the 1955 hurricane. e
The flood waters were reported, in that inspection report, to e
have been approximately 10.5 to 11.5 feet above the spillway
crest., Water was reportedly flowing through the second floor N
] windows of the factory 25 feet downstream of the dam. A

5.4 Test Flood Analysis. Zero Manufacturing Company Dam has been
classified in the "small" size and "high" hazard categories.
According to the Corps of Engineers guidelines, a test flood
ranging from one-half the PMF (Probable Maximum Flood) to the
full PMF should be used to evaluate the capacity of the
spillway. The one-half PMF was chosen on the basis of the -
slize of the dam and the small storage capacity.

The drainage area is made up of the watershed above the
Conant Brook Dam (7.8 square miles) and the watershed of the -
Conant and Chicopee Brooks (7.0 square miles) below the P
Conant Brook Dam. The PMF rate for the entire 14.8 square
miles of drainage area for Zero Manufacturing Company Dam was
calculated to be 1,180 cfs per square mile. This calculation
i1s based on an average slope of 2 percent in the drainage
X area, the pond-plus-swamp area to drainage area ratio of 2.7 :
{ percent, and the US Army Corps of Engineers! o

ZERO MANUFACTURING COMPANY DAM
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5.5

gulde curves for Maximum Probable Flood Peak Flow Rates
(dated December 1977). For this analysis the peak flow rate
was determined to be between the curves for rolling and flat
and coastal topography. Applying the one-half PMF rate to
the 14.8 square mile dralnage area (Conant Brook and Chicopee
Brook watersheds) resulted in a peak test flood inflow of
8,730 cfs. Considering the storage effects of the Corps of
Engineers flood control dam on Conant Brook, the test flood
inflow for Zero Manufacturing Company Dam was reduced.

First, the PMF rate was calculated for the watershed below
Conant Brook Dam (7.0 square miles) and was determined to be
1,580 cfs per square mile of the drainage area. Applying the
one-half PMF rate to the Chicopee Brook watershed alone
resulted in a peak test inflow of 5,530 cfs. Secondly, due
to storage effects at the Conant Brook Reservoir Dam, the
colncident flow from the Conant Brook watershed would bte

225 cfs. The resulting combined inflow was therefore a

peak test flood inflow of 5,760 cfs. With the flashboards

on the spillway, the peak test flood outflow was calculated
to be 5,730 cfs (387 cfs per square mile). With flashboards,
the pond level would rise to E1 437.2. Without flashboards,
the peak outflow would be 5,760 cfs and the pond would rise
to E1 436.7.

Hydraulic analyses indicate that the spillway with flash-
boards can discharge 3,600 cfs or 62 percent of the test
flood outflow with the pond at E1 434.6 which is the low
point on the top of the dam. Without flashboards, the
spillway could discharge 4,250 cfs, or 74 percent of the
outflow before the dam 1s overtopped.

Approximately 25 feet downstream of the spillway, the channel
passes beneath a bullding with an opening 4.5 feet high.
Beneath this structure the channel narrows from 85 feet to 26
feet. This constriction would result in a tailwater at the
toe of the dam of E1 434.7.

Dam Failure Analysis. Due to the high tallwater effect
during the test flood, the peak discharge rate due to fall-
ure of the dam was calculated under "Dry Weather" conditions
to be 2,235 cfs with the pond at E1 428.85, This calcula-
tion 1is based on a maximum head of 12.5 feet and an assumed
30-foot wide breach occurring in the center of the spill-
way. Failure of the dam would produce a downstream flood
wave 11 feet deep as compared to no channel flow prior to
failure. This would result in a flood 6.5 feet deep in the
first floor of the bullding straddling the stream immediately
downstream of the dam,

ZERO MANUFACTURING COMPANY DAM
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’
TABLE 5-1,
Flashboards Flashboards ’
in place renoved -
Maximum height of water -
above dam, ft: 2.6 2.1 Tl
Maximum height of water SRSk
above low area (El1 435.5) o
west of left abutment, ft: 1.7 1.2 ’
Discharge over spillway
and dam, cfs: 5,360 5,540
Discharge over low area
west of left abutment cfs:
cfs: 370 220
Depth at critical flow, ft: 1.5 1.2 ’
Velocity at critical flow, fps: 7.0 6.3
There are two factory bulldings and a bridge located above 5 ‘

the channel between 25 and 125 feet downstream of the dam.
The support columns of these structures are founded on pilers
which are located within the floor of the channel and
partially obstruct the flow. . Due to the configuration of the
channel, little attenuation of the flood flow is expected. T
An assumed fallure of the dam would result in a flood wave o
that would rise above the channel opening beneath the factory .
causing the flooding of the first floor. Severe damage to AR
the bullding could result in the possible loss of more than a it
few lives and an excessive amount of property damage. Accord=- -
ingly, the dam has been placed in the "high" hazard category.

y-
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SECTION 6
. STRUCTURAL STABILITY
6.1 Visual Observations. The evaluation of the structural
stabllity of Zero Manufacturing Company Dam is based on a
review of previous 1lnspection reports and the visual inspec-

a tion conducted on December 2, 1980,

Based on the visual observation detalled in Section 3, Zero e
Manufacturing Company Dam is in fair condition. 1In the event ]
the soil 1s removed upstream of the splllway, an unstable :
condition could result. An analysis to determlne the limits o
of dredging should be performed so that the stabllity and ®
impermeability of the dam is unimpaired. .

As was discussed 1n Section 3, seepage was observed along the
base of the splllway directly below the low level outlet
(Outlet No., 1). There is a low area directly above this o
outlet within the intake area's vertical walls and there is a ®
growth of saplings. Also, there are several saplings growing T
out of the vertical masonry wall of the spillway in the area
of the low level outlet. Several of the stone blocks used
for erosion protection at the downstream toe of the spillway
have been displaced by water actlion creating a potential for
undermining at the toe of the spillway.

6.2 Design and Construction Data. Construction of Zero Manu-
facturing Company Dam was completed in 1900. Computations ol
for design of the dam, spillway and outlet are not available. ;ffiﬁ

Drawlngs showing the proposed or as-buillt construction of the 9
dam are not avallable. R

Specifications for construction of the dam are not available.

6.3 Post-Construction Changes. Since the original construc- R
tion of the dam, the only known repairs made in the past 20 )
years were the replacing of the flashboards in 1975.

6.4 Seismic Stability. The dam is located in Seismic Zone No. 2,
and in accordance with Corps of Englneers' guidelines does
not warrant further seismic analysis at this time.

] ZERO MANUFACTURING COMPANY DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND
REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. As a result of the visual inspection, the
review of available data, and limited information on
operation and maintenance, the dam is considered to be in
fair condition. The following deficiencies must be
corrected to assure the continued performance of this
dam: heavy siltation upstream of the dam blocking the
low-level outlet; inoperable outlets; seepage at the
base of the spillway directly below the low level
outlet; leakage downstream of Outlet No. U; severely
spalled and eroded concrete along the upstream wal’s
of the intake area; a growth of saplings through ti.:
masonry walls at the abutments of the spillway; and
displaced masonry blocks along the toe of the spillway.

The peak test flood (one-half PMF) outflow is estimated
to be 5,730 c¢fs with the pond at E1 437.2 assuming the
flashboards are in place. The test flood would overtop
the low point on the dam by 2.6 feet. Hydraulic
analyses indicate that the spillway (with flashboards)
can discharge 3,600 cfs or 62 percent of the test flood
outflow before the dam (intake area) is overtopped.

b. Adequacy. The latk of detailed design and construc-
tion data did not allow for a definitive review. There-
fore, the evaluation of this dam is based on a review of
the avallable data, the visual 1lnspection, past
performance and engineering judgment.

c. Urgency. The recommendaticns and remedial measures
outlined below should be implemented by the Owner within
one year after receipt of this Phase I Inspection Report.

7.2 Recommendations. It is recommended that the Owner employ a
qualified registered engineer to:

a. Determine the limits of dredging required upstream of the
dam in the viclinity of the low-level outlet. The stability
and 1mpermeability of the dam and spilllway should not be
impaired by the dredging operation. In lieu of dredging,
consideration could be given to providing an alternate means
of lowering the reservolr,

ZERO MANUFACTURING COMPANY DAM
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b. Conduct an investigation of the source of water flowlng
in the discharge channel downstream of Outlet No. 4
E and design repalrs, if necessary, to control the leakage.

c. Conduct an investigation of the seepage at the base of
the spillway directly below the low level outlet. This
would include an evaluation of the dam stability.

d. Determine the extent of the deterioration of the upstrean
concrete walls of the intake area and recommend necessary
remedlal repairs.

e. Establish a procedure for removing trees, brush, and
root systems from the stone masonry walls of the spill-
way abutments. Make recommendations for backfilling
with suitable material.

f. Inspect the downstream face of the spillway, especlally
the center section, under a no-flow condition.

r The Owner should implement the recommendatlions of the
Engineer.

7.3 Remedial Measures

. a. Operating and Maintenance Procedures. It is recommended
K that the Owner accomplish the following:

(1) Repair the operating mechanism on the low-level
outlet and on Outlet No. 3 to restore them to
working condition. Investigate a means of sealing
Outlet No. 2 at the upstream end, so as to remove

] pressure in the conduit.

(2) Reset the dislodged stone blocks at the toe of the
- spillway to prevent overflowing water from washing
- out the downstream toe area.

i _ (3) Remove all debris and loose stone in the floor of »
: the spillway discharge channel. v

(4) Institute a definite plan for surveillance of the Tl
dam and spillway during and after periods of heavy s
rainfall and a plan to warn people in downstream L
areas in the event of an emergency at the dam. h

(5) Implement a systematic program of maintenance e
inspections. As a minimum, the inspection program S
should consist of a monthly inspection of the dam K
and appurtenances, and be supplemented by addition- DAY

H al inspections during and after severe storms. All »

T

1

e

L
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repairs and maintenance should be undertaken in
compliance with all applicable State regulations.
Ii The maintenance program should include removal of
: any debris caught on the spillway weir to prevent
clogeging of the spillway.

: (6) Institute a program of annual technical inspections
of this dam.

b

o 7.4 Alternatives. There are no practical alternatives.

r'4

"
I ..
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APPENDIX A
PERIODIC INSPECTION CHECKLIST
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PERIODIC INSPECTION
PARTY ORGANIZATION

l PROJECT ZERO MANUFACTURING CO. DAM DATEDec. 2. 1980
Abbreviations: TIMES AM to 3 PM
3 D/S = Downstream WEATHER Cloudy—
U/S = Upstream _Cloudy-Cool
N/A = Not Applicable W.S. ELEV.428.8 y s 415.8py.5,
" | - |
: PARTY :
1. N. D'Agostino Metcalf & Eddy Geotechnical
. 2. S. Nagel Metcalf & Eddy Geotechnical
) 3. F. Gordon Metcalf & Eddy Geotechnical
S. Pierce Metcalt & Eddy Geotechnical
_ 5. L. Branagan Metcalf & Eddy Hydraulics
i 6. M. Mass Bryant Associates, Inc. Hydraulics
7 W. Cloutier Zero Corporation
8. E. Greco Metcalf & Eddy . Geotechnical
i 9.
10.
: PROJECT FEATURE INSPECTED BY REMARKS
' 1. Dam D'Agostino, Nagel, Branagan, Greco
2. Outlet Works - Spillway D'Agstino, Nagel, Branagan, Greco
3. Outlet Works - Intake Area D'Agostino, Branagan _. )
4. __Outlet Works - Low Level Outlets D'Agostino, Nagel 4
-5,
| 6. °
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PERIODIC INSPECTION CHECK LIST
PROJECT ZERO MANUFACTURING O0. DAM DATE Dec. 2, 1980
PROJECT FEATURE Dam NAME N. D'Agostino
DISCIPLINE _ Geotechnical NAME S. Nagel * .
AREA EVALUATED CONDITIONS e
DAY EMBANKMENT *
134.6 at top of concrete wall intake ’
Crest Elevation rea
Current Pool Elevation 128.8
nknown-reported by previous inspections °
Maximum Impoundment to Date to ?gq%o.s to 11.5' above top of spillway T
~ o one visible-cut stone mason dam-dry wall
Surface Cracks onstruction with conc. cap Eyvertica conc.
Pavement Condition
Movement or Settlement of Crest Fonesﬂsible .
Lateral Movement kone visible .
Vertical Alignment Good .
Horizontal Alignment tood ,,
tone wall with conc. cap at left abutment Sl
Condition at Abutment and at bf spillway. Conc, wall (part of foundation e
Concrete Structures b f br}gk building) at rt.abut. (training wall
or—old water wheael-intake)
Indications of Movement of faibl NI
Structural Items on Slopes flone visible @
Trespassing on Slopes Minor along right abutment
Sloughing or Erosion of Slopes Bpalling of concrete at abutments .'-»Zfﬁ:..
or Abutments '.-
Rock Slope Protection - Riprap /A .
Failures ]
~d
Unusual Movement or Cracking at [one visible ]
or near Toes ° I |

Urusual Embankment or Downstreamhbutment directly below box sluiceway.Approx.

Seepage

seeps along base at downstream rt. spillway

low of 10 gpm.

Piping or Bolls

l‘lone visible

Foundatlon Drainage Features P;newﬁsible ',. o

Toe Drains Jlone visible

Instrumentation System {‘C’“e visible

Foundation walls & basement walls on Pond side of structures pageA-Jof_J/ °
dry - reportedly never had seepage problem. ) 1

..............
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PERIODIC INSPECTION CHECK LIST

PROJECT ZERO MANUFACTURING CO. DAM DATE Dec. 2, 1980
l- PROJECT FEATURE Outlet Works - Spillway NAME N. D'Agostino _
®
’ DISCIPLINE_ Geotechnical NAME S. Nagel
AREA EVALUATED CONDIMION
a °
QUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS
a. Approach Channel
A General Condition Submerged - Silted in [ ]
Loose Rock Overhanging N
Channel one
. Trees Overhanging Channel °
o
Floor of Approach Channel Submerged -
b. Weir and Training Walls Concrete wall on right '_v-j:
General Condition of ftone wall with concrete cap on left '..jf".:'
B Concrete fair. '
Rust or Staining o o
Spalling Severe-at angle point at juncture with
utlet controls
. Any Visible Reinforcing ° ®
Any Seepage or Efflorescence Yes-efflorescence on right wall
Drain Holes None
c. Discharge Channel Structure over channel .' 4
. Debris in stream, downstream of PR
General Conditilon Mampden Road B
None ST
Loose Rock Overhanging SRS
Channel
-d t f Hampden Road o
Trees Overhanging Channel es ownstream ot Hampden Foa . )
Floor of Channel Gravel
Other Obstructions 5 piers and floor of structure.
»
5
)
1
ﬁ
pageA=3of 71 . l
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PROJECT ZERO MANUFACTURING CO. DAM DATE Dec.2, 1981

PROJECT FEATURE Outlet Works Spillway NAME N. D'Agostino

l DISCPLINE Geotechnical/Hydraulics NAME L. Branagan ’. _
Spillway Weir (cont.) Eif
- Two inch thick flashboards in place on crest of spillway. .
| Approximately 1.85 feet high. Held in place by steel pipes. -
At center of spillway one board removed to create six feet
wide by .62 feet deep notch. Directly below this notch is P
a fou£ feet deep by six feet wide opening in the stone masonry.
This opening has stop logs in place.
' °

page A-4 of 7
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PERIODIC INSPECTION CHECK LIST

PROJECT ZERO MANUFACTURING CO. DAM

DATE Dec. 2, 1980

PROJECT FEATURE__Intake Area

NAME N. D'Agostino

DISCIPLINE Geotechnical/Hydraulics

NAME L. Branagan

- AREA EVALUATED ‘CONDITION
OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE
a. Approach Channel Submerged
Slope Conditions Nertical concrete wall
Bottom Conditions Silted in
L Rock Slides or Falls /A
Log Boom Nos
Debris
i Condition of Concrete Lining /A
) Drains or Weep Holes lone
- b. Intake Structure
Condition of Concrete [Badly spalled at splash zone

Stop Logs and Slots

T

Fone __..
Intake Area-Pond Side vertical concrete walls. D/S portion stone masonry walls-
earth filled area - small trees growing in area.
Outlet--1, Left gate valve controls flow to low level outlet (30"x30" box sluiceway at STy

D/S end) through 4'x4' gate inoperable--some movement of water observed in ®
area of gate.

Outlet--2, Middle gate valve which controls flow into a 16~inch diameter pipe which at
one time flowed to structure (former power plant),downstream of Hampden Road.
Pipe was cut and blocked at Hampden Road in 1979 during sewer line construction i
now, inoperable. °

Outlet--3., Right gate valve - controls flow into 16-inch diameter pipe to boilers at a
power plant (approx. % mile D/S of dam) to produce steam for heating. Has
trash rack and screens. Only maintenance performed is to clean screens. B
Provides 10,000 gpd to boilers. Intake always left open. Pressure regulated
at Power Plant, excess water discharged back into Chicopee Brook. o

Outlet--4, Slide Gate-lifting mechanism for control of flow to a water wheel (removed)
is inoperable., Slide Gate is wooden with steel slats. Opening approximately
Sk%' wide. Height of gate could not be determined due to siltation of .
approach channel. Approach channel to outlet mechanisms for old water wheel Y
(removed). AN
Right training wall spalled, cracked, ®
Left training wall at corner spalling up to 6'"deep
at water line. (cont. on nex% p:ge) pageA-30f 1

2T
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PROJECT ZERO MANUFACTURING CO. DAM DATE__ Dec. 2, 1980
]
: PROJECT FEATURE _ Intake Area (cont.) NAME__N. D'Agostino
ll DISCIPLINE _Geotechnical/Hydraulics NAME L. Branagan ¢

Intake Area (Cont.)

Discharge Channel - 0ld channel from which discharge from water wheel flows R
= beneath Zero Corporation structures and exits from [ ]
structure downstream of Hamden Road.

Water was observed to be flowing in this channel.
All outlet mechanisms have not been operated or maintained since Zero

Corporation purchased property in 1962 from Ellis Mills Company. (original -
owners of dam.)

page A-6 of 7
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PERIODIC INSPECTION CHECK LIST

PROJECT Z2ERO MANUFACTURING CO. DAM DATE Dec. 2, 1980
) PROJECT FEATURE Outlet Works-Low Level NAME N. D'Agostino
l ~Outlet
. DISCIPLINE Geotechnical NAME S. Nagel
AREA EVALUATED CONDITION
OUTLET WORKS - TRANSITION AND
CONDUIT
General Condition of Concrete }N/A
Rust or Staining on Concrete IN/A
Spalling \/A
Erosion or Cavitatlon F/A
Cracking ‘b/A
Alignment of Monoliths lN/A
Alignment of Joints }N/A
' Numbering of Monoliths }N/A
16"-diameter ductile iron pipe follows stream channel to power plant on Main
Street, Runs above ground. Valves have been installed to blowoff water to
II prevent freezing in pipe at critical points during low flows in pipe.

Sluiceway-Square 30" wide x 30" high opening in stone masonry portion of dam
at downstream right abutment of spillway controlled by left gate
valve has not been operated since 1962.

pagsA=-TJof_7
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APPENDIX B

PLANS OF DAM AND PREVIOQUS
INSPECTION REPORTS

Figure B-1, Plan of Dam
Figure B-2, Sections through Dam

Previous Inspection Reports

Dated 1969 for the Hampden County

Board of County Commissioners

Dated December 19, 1972 by Massachusetts
Department of Public Works

ZERO MANUFACTURING COMPANY DAM

B-3
B-4
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i SEORGE W.MSDONNELL . .
- . PHIsIP W.SHERIDAN | . .
EDWARD J. BAYON |

ri CIVIL.SANITARY AND ELECTRICAL ENGINEERING
l é INVESTIGATIONS. REPORTS, PLANS AND SPECIFICATIONS
' SUPERVISION OF CONSTRUCTION AND OPERATION

_'___EBUNH CONSULTING ENGINEERS '4

BOWERS AND PEQUOT STREETS

HOLYOKE,MASSACHUSETTS

' YELJEFFERSON 3-3991 e

' CD Monson -
October 22, 1969 ‘ 1

The Honorable the Board of County Commissioners ' ]
52 State Street . ‘ o
Springfield, Massachusetts

Gentlemen:

During the year 1969 inspections have been made from time to
time of the various dams situated within the Town of Monson.
Inspections recently completed have now concluded the in-
spection routine in Monson, and every dam located within that
l : community, coming under County jurisdiction, has now been in-

spected at least once during the present calendar year. The
= following is a report on the general condition of each of the
- dams and dam sites situated within the Town of Monson.

'——;-—.-—.———-

D. Ellis Mills Upper Dam (Zero Manufacturing Dam)

The stone masonry forming this dam was found to be 1n
satisfactory condition. The normal three flashboards .
. were on the crest of the dam and water level in storage [
was at the top of ‘the upper flashboard. : ‘ )

Abutment areas were okay. The flbod training walls at
both abutments were in satisfactory condition.

Lol 4o . o o

The toe area of the dam, in the bed of the stream, 1is .
satisfactory. Some of the large stone masonry blocks
have been moved from the toe area at the left of the dam i
by flood flows. This condition does not appear to be e
causing any erosion in the bed of the stream. In the
opinion of the undersigned this dam 1is safe.

PR

........................................................
..........................
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INSPECTION REPORT = DANS AND RESERVOIRS
1. Locations City/‘l‘own _Monso s
(LBRO MNFe pam)
Name of Danm EL‘ s Mites VPpPrE R _ DAs:

Date of Inspection _J2-z?~ 72

Dan Noe 3= 7% [ ft~ow

Preve Inspection

2. Owner/s: pers Assessors

Inspected by Miramar D Mo,

. Rege. of Deeds Pers. Contact LT ]
1. .Z_.E.ﬁ_Q__MEL._C_'" AAI &y LT ANoNSen AR N
Name : St. & No, City/Town State Tel, Nos
{
2. ®
Name Ste & HNo. City/Town State Tel, No.
3.
Name ~ Ste. & No, City/Town State Tel, No, 4
3, Caretaker (if any) e.g. superintendent, plant manager, appointed e |
by absantee owner, appointed by multi owners, RS
Name$ sto & No.t 1
City/Towns State: - Tel,No,s . e
o *
4. No, of Pictures taken : 1 ane 'r‘e-L‘V(l @ Beston
5. Degree of Hazards (if dam should fail completely)¥*
1, Minor 2, Moderate ® ¥ |
.
3, Severe ) 4, Disastrous SR
* This rating may change as land use changes (future development) - .
6. Outlet Control: Automatic Manual L= : . R
Operative _ ¢~ ? yes; No. o
. / r o
ntss 2
’

7. Upstream Face of Dams Conditions

-

u//‘
le Good

‘2, Miner Repairs

.onCommentss

R =Y

' g " 3, Major Repairs ____

- ..x.;-a-bu.‘u R ST L

4. Urgent Repairs .

: ZERO MFG. CO. DAM
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-2a DAl NO. _L" 7= 15/~ -
8, Downstream Face of Dams

Conditions 1. Good ___ &7 2, Minor Repairs

3. Major Repairs 4, Urgent Repairs

. Commentss
. °
9. Emergency Spillways [ >=~4¢, -7
Conditions 1, Good ‘i 2, Minor Repairs
]
3. Major Repairs 4, Urgent Repairs :
Comments: Fredy =¥ 2
. )
L
10, Water Level at time of inspection: 25 ft. above X7 below v
top of dam principal spillwa
N : 24+ of which qre Fbasﬁboards
other ;

11, Summary of Deficiencles Noted:

Growth (Trees and Brush) on Embankment No iy
B Animal Burrows and tlashouts NonNnE
Damage to slopes or top of dam Non & ?g
Cracked or Damaged Masonry YE s ii
Evidence of Seepage MNwwnea -
‘ Evidence of Piping NosE ’
Erosion Nonr
Leaks NoNE .
Trash and/or debis impeding flow _PlTTTE }/6 S ;ifﬂ
Clogged or blocked spillway NeNg. iﬁsﬁ
% Other ‘ Nene . :
]
1 | ‘ v
-5 ZERO MFG. CO. DAM
e
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JURPRERIF S g r et i e el e 25 e e e aT———

-3~ DAK NO. _3_:‘1:_\3«\:-&

12, Remarks & Recommendationss (Fully Explain)

T O" Aveears To Bt In Goop Conpivion- v Convegsavion Witk o
tue hest. PLat SureRnTEMANT 1T Was EsabLISHED e e Detper
. CF WAZARY 4 «\5\( To‘ Lre 4 ??\GYER Wovry Ve SeyERE OWWCE N The
. Tircops O THE V50 S Tue WireR Kan Some 2'-2" e AgoveTueTef »
O Twe DA Tury Ve 289 Fuoer 05 Tue Frerory's Wivpows - CAVSING |
Omnee As WerTo Tue Rowy. (BussSe) v Q.R. Empangmenr - Tt

Aprears Trier Twe Cravver Uupeg The Facrory Wine Ner Cagey

Creoy Trow Warers-Winew Resvrs In A Waie Cr Waver Qonmine

~ugy CacverY Winpows Eaooive Doanvsvreau Rouv.« R.R
TMEANKMENTS, o

h< Drevicvsiy Srerer WWE Dam \s I Gooo Conn 1mion AW THE ' -

Cunwner (Unpee Facwrys Rouy
Sepsonal. FLows., ) Wi Accomepate NeRmaL Sermve,

' Tuz OAurGeD MicourY A T ¢ | i
L Gace Ceu(On ke Ur Sv\u.wm)?)o: %Té\_;fgﬁsé‘::(}p Cone. Frg Ar T

~ueke s Trasns Deeris AT T
NE Teev C
Waea DoesInvese Frow « T Woory QAoggz\\Ridm‘:‘;iﬂ(\)\;Ss
. ME

13, Overall Conditions ' 4€
‘Z '
l. Safe 1

2. Minor repalrs needed ___ -

3, Conditionally safe ~ major repairs neecded R

4, Unsafe

s, Reservolr impoundment no longer exists (explain)

Recommend removal from inspection 1ist .

B-6 ZERO MFG. CO.'DAM

—a— M e A - ecaSmes

e A e A s

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




i A e e e e e e o o —" ppva— Par e SOE SR NE S RS oon ons ame Man ot uBEC SR e ew ey
- - - . N -

et e b

[}
.

DESCRIPTION OF DAK |
DISTRICT 2 s

5 - ’
" submitted by M. Xanud 9. MagktT  Dam No. 3-1-13\-4 5
‘Date Qec.\9,\9723 Shvy/Town M Terrson ' L
. T Uee S
, Name of Dam Eaus W '. N
[ T ’
‘ 1, Locations Topo Sheet No, \5 0
Provide 81" x 11" in clear copy of topo map with location of
Dam clearly indicated.
2. Year builts Year/s of subsequent repairs ’
3. Purpose of Dams later Supply ' Recreational
Irrigation ' Other
t Cuwicorcect Cewanr Jrocx
4, Drainage Areas Jesws:w a.--c 8sqe mi, acres '
5. Normal Ponding Areas _ 77T acres; hAve, depth
W Impoundments gals,. acre ft,
l 6. Nos, and type of dwellings located adjacent to pond or reservolr ’

G 1,0, summer homes, etce _ Year Qconp Wones
' [
7 Dimensions of Dam: Length )59 ‘g'\” Max, Height JQ_:‘;

- Slopes: Upstream Face a\ '

Downstream Face ___)Lgm-_;g&__ o]
t e "_1
Width across top ml €5 Q - 20,', w0

. 8o Classification of Dam by Materials 3 4
. Earth J Conc, Masonry \/ ' Stone Masonry )Z — +

: Timber Rockfill Other | ;‘1':1_'"-‘;:.1
' , 9¢ A, De'cription' of present land usage downstream of dams l ;
. {0« ruralg 46 X urban, :

T B, Is there a storage area or flood'plain dovnstream of dam which

C could accomodate the jmpoundment in the event of a complete
' dam failure? yes no - S

»7 ... . UEROMFG, CO. DAM




W

e =

" DAM HO. 3-7-\'1\'4'

10, Risk to life and property in event of complete failure, X

., No. of people ‘“CQE(O“?@T\\MI Eﬁ?}g&iﬁ‘&) N
Noe of homes ‘\ﬁﬂ}& | . . .
Hoe of Busir.x'e-sse.s _ﬁﬂéi B o |

! No. of indt.xstrieds ] ‘l' | S _« Type Mre.
No, of utilities . ‘\Quj; ¢ Type
Railroads ___ : hhuig; .

Other danms Nnﬂg .
other ____Quss Gr. .

' 11, Attach Sketch of dam to this form showing section and plan
on 85" x 11" sheet,

-

12.‘How to Locate:s

._;‘:. L CorVUER OF ELM §r.°¢ BL\SS 5\' (stcwo.?:ko MFG-O_N 91.\569"-)

g Berween QR.Bavee ML (ZERoMm)
|
i . :
NS L
t -
_ S
- | -8 - SERO MFG. CO. DAM .3
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Zero Mamufacturing Company e
268 Main reet

] Yonson Massachusetts o ®
REs Inspectica-Demd3-T-191-4 T
Monson °
Kllis Mlls Mamifacturing Dam
Gentlemens s
[ ] An engineer from the Massachusetts Department of Pudblic Yorks bd

has inspected the above dam ovned by the Zero Mamufacturing Company.

The inspection was mads in acoordance with Chapter 253 of the
Nassachusetts Ceneral laws, as amended by Chapter 595 of the Acts of 1970.

The results of the inspection indicate that this dan is safe; o
bausver it gppears that the capacity of the cutlet chamel undsr the
Zactory does not have the capacity to acoomodate extreme flows thus
chusing local flooding prodlems. Several possidilities exist which
_ may lessen this ocourrence; the most notable being the remcval of the
\ two feet of flashdoards along the crest of the dam as part of an overall ®
energency plan daring peak flow periods. The outlet ocontrols should .
be checked and made operative. Preventive maintainence should de exercised S
regularly. Cther items wvhich were noted that required your sttention
are the erosion of concrete nsar the spillway and the accumulation of
trash and dedris at tde base of the spillway.

I IV 48 hoped that you recognise your responsidility and act om .
these matturs prowptly. R
. Yery truly yours,
. Flr Polivee b I
- / ’RBD Ce mm’ P.Re .
At Deputy Ghief Engineer

IR\ Tacs
oo GvB. Iydrand D.H.B.f3
Ae Troiano Dist.#3

ZERO MFG. CO. DAM
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‘ APPENDIX C
R PHOTOGRAPHS ’ ﬂ

Note: Location and direction of photographs shown on
Figure B-1 in Appendix B. RO
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ZERO MANUFACTURING CO. DAM
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TOP OF DAM AT INTAKE AREA

NO. 1
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NO. 5

NO. 6

INTAKE AREA — HAND WHEEL OPERATORS FOR LOW
LEVEL OUTLET AND WATER SUPPLY PIPES

INTAKE AREA — CONTROL MECHANISM FOR SLIDE
GATF.

C-3
ZERO MANUFACTURING CO. DAV
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NO.7 DOWNSTREAMEND OF LOW LEVEL OUTLET ALONG
RIGHT ABUTMENT OF SPILLWAY
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NO.8 LOWAREA ABOVE LOW LEVEL OUTLET
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APPENDIX D

E HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

Page
Figure D-1, Dralnage Area Map D-1

Hydrologic and Hydraulic Computations D=2

o
‘

N ,"‘.‘ P k Lt

NI R N TS TP

ZERO MANUFACTURING COMPANY DAM

SN el e L S S
[ . R A AN
I LN PP W N R S AT




ARCAtE Jhie s e 4w aFe - A0 By B o

4 * QUADRANGLE LOCATION

I ——

MASS./CONN, = '

MONSON,
QUADRANGLE

F1G. D-1 DRAINAGE AREA MAP

SCALE INFEET

CORES T T R
~ P N T
P T SN U A WA G WY AT W WY

0. DAM

.

ZEROMFG. (




, o
Co

Y .
149

NONREPRODUCIBLE GRIO FORM

METCALYF & EDDY. ENGINKERS

Project 1¥&ts WWEWUI o AJOA° waf  Acct. No. I £ fer Page ! ot LI
Subject MM"ML‘_ Comptd. By L‘_L Date

Deta ___Z_ERD_MEQL_D_&L_C“ a,_M.M\_\__

@ Conan“' 50’00& &5 /m'aucw‘ an 72:[ F/ood ' }

Ee_(’ ' Ckcc',o <e R Wakv:l'u! -Masted Ma.w.l e{'wd»u
| CO«&MLAPM«! ¢ eyl 14'0 “Jen.t¥79 .

|

77)32¢ro/4f Dam bas &Jmmajc avea of 14.8 mi Sowme
7 {' ﬂuc area ’/o //er \‘*c a. 7’57 fooa/ Coﬂ"'vl

vcfuv( Conant B Co

The 4 PMF Test F/OOJ COUlJ be \‘D‘-.”11 IM ouudtl
velatie to the Couant Br Res awd $s'd mlu e area,
The. peek TiF: {low at Zevo w fel thew be

'3 r&m.»mg 2.0 " - see

Covant Br, was relativel (1 at the frue
f‘lfrés'@ Floed.  +hen am t ecm.z.l.( fw would 64_‘%
a.dotd—we o +(n. pean_ (‘r .-uH.u, 70

S B Ch ; ;
N , !
] i P o E
’ l C | I‘ SRS
' | e
o
i 1 . \ [
| L L |2 . ZERO MFG. CO. DAM r .

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




B T DR S e s A i ekt sk AR M Al NS Ao rn Ses e s pen P g —— T~ —————— - -

) . evle.w§ m«r .Qau; Acctho_ 138 Page ot 'Y | )
:..:: ' £S5 Compre. oy LB ome ' /72/8 o
oess ——LkR0 MFe, Dasy oy MANY  om ZcBEN 0
g ! TR ISR R S D U
' @ 75,3'& Flood . Stova.qa €Storaqe Fonction —To‘fhl ,Dramaje Aveq
N S UV DU I I [ - ‘4
M) (A= Tetal Dgim%g Avea — 4.8 m'™. oo VO
. . L i . | ' : - SRy
‘ 27 Pond(s) Area: .0t +.0% 4,03 = 0.07mi% SR
'L_ T Swduu(p()o Avea’ 18+ .05 +,02 +4,074,085+.04 = 0,33 = -_;::;
‘ --Tetal! Area &ﬂd(:){-’wa;«f{t)." . z-“a;"_— ]
L] L — ] - ‘ A . , !

T I I S
.‘E.‘ : -140’ c L /e , :

L o 12 _4 Set . Sl o . -
T ‘31“ ?0,3?“_2_7 =0.o/775—} 5'41 Rue Slope = 2.07% 1

. 4

o 4- US!-CJ_E.:- E Cuvves F-. Pee b F;lw Rute %‘ vedo
/i

NONREPRODUCISLE ORID FORM 148

. chowe guids |

values *H«é Peq.l; f;‘(wﬁd« wes e.r(émh{(t" bebueen "Rolliug’ .

o and “Flat € Coastal"” and tatanat (180 5. /mi® ]

' : Stje Clesgt Small jHeyard Fot.: High §5pill. Des.Flood . 4 b Fott PMF !
i TUselTestFloed = Yppupr = 0 - . :

’ - §- | Jest Flood Inflow =/2(1180) 148 = 8730<{s 5

i SR | ]
8 G- Pond Stovaqe | &

. - The pond avea (t .7 Sg, mi, of elev. N

= S BQJCJ on a.Co»-s/- area Y, s foraae ingcreases j:f-;

: g e at . ae. feet [ oot sf Jgp»‘h tmcreare, o
"I | %

7- JPJ/wm.( crest efev. 1§ -
_ T 8- 5+Wcu3¢ Fuécho\;s. are 60-:6& own 450#, = O,,,[/- %] -

T Sed 2 Thovdae Vel in Reseavorr Atlated fo finit Qo X

T . T e *0.0-(‘ O-(» mmches to‘ w7 He dratin eje oAla , \

-‘ - . 5 . T
3 - Sé‘" "'““‘) = /2 D( - ) = - 7 0; P:=Ghr ram o(sLm... R

. Ds3tovasqe depth 1 feet ebou-c sprilwey crest nresevuoly ., _
S 9-'5foraaell-'unch'ons ! (Test Flood & % PuF.if neeled)
. i [Re = - 5= ---D

T | Faee= = 8= - D

-
’ i . s
) ———— : PR PR ) - — e
. s L . - — e
! D-3 e ZERO MFG. CO. DAM
——— —_— - - \ —_—— - - - -
- R VP, ——
¥ o SRS e e e e s Tl T
AT e e e aa e e e L e T e




wov, P R T — pep—— p—— n i 4 W T v v

Project LVAL® e V!ICws vp (Two o T 07 Acct. No. I & Page - ot 1%

Subject L &ss Comptd. By L2 B Date ’//;L.A
Octad Z £RO M"L QAM cvady MAAY  pae _Zﬂl_&L_

L4

| / . 75—3!- Flood | ff‘ora zgﬂm e Fo UMC‘{'O“""['_"" Drass 3‘ Area
, b g b

5 I-Ln*d DVAIua.q'C Ave& -7 0 ~r -Af?n. below, nﬂé.ﬁeyr,_.
| T Pond(’) Area: 0-03 ‘ =. 0. MT:‘“.
: L M“‘P(”) Are‘,'addﬁol*ufﬂoolﬁ o403 = L0 o4 o
e —-—~—'7—1‘a/ Area @nd(:)fjwam}’(f)‘ A% 1 -
- T e g T o e
o 7"”’“’"“‘”%‘ e j“_’_7’_’: T

U nes4 ’
3 WLQT,: omu—}&,msrw- 27"/

4- USH-LJ C.orE. Covver Ln lPeel Ffw.% @b oure. 30(4';9
u&lu& the Pecl Flow Rate was erfinated 4o somewhat below
S "Roltiawe™ ard taban at [580 c-{'t /uu
{ N 5'!30 Cleass ¢ ?Mtll H&aqv&?ef.. (-(rjlt 'fp:ll. Des.Flood * A‘DFJ( PM(
- Use:TestFloed = " I/fa PMF

- ——

NONREPRODUCIBLE GRID FORM

H §- | Jest Flood Inflow =% (1580) 10 = £530fs
- i % .
- a G- Pond S 'f'o/o.qc
. The poud avea (i OoOLs nu. af elev. 430
. Based on a Const avrea ), Stor 1mereases
g at 13.0 aec. -ch e {oo'l- “f J,P‘h tncreare.
(] 3

T~ Spillway crest elev. /s 427.0 -no (Lbds -dze.as-«;if\- £l bds

8- S-l'waac Functiens are based ow Dpop- = Q,,,[ é“’:

Sovt = 5‘0’&0{ Vol, 4 Re:uuo,r Mlg-{-d ‘o ,,\d de '
“‘Mnt 4 mcker u‘ mtu oves "—LL l’alu\asc arla .,

S hebed) = 12 D (- oa:- ) 0.034 Dy R=Ghe varm ofshnn.

D 5+°v55¢ depti a feg'(- abou( sp Hw..’ ¢,¢‘(- m retevuoty . .

Q- Stovoae Funetions : (Test Flood &% Pur-if. needed) R
Fe = 5530 - 582 S =55%0-~ 200D SR

- BeeRZ 2

I IRy

 ZERO MPG. CO. DAM © . 1

. -— Y - . L ettt e e . A e e M e e e pe—— -




Project ewvt o No" fed. Acct. No. 7282 Page 4 ot .| 4
i Subject oun J. Comptd. By (212 Date / / 73 / 8¢ '
Detail . Z ro M FG, . A M Ck'd. By M.E.N_.___ Date kS Y W

 Rev.2{21/8

‘ @ Djrcéa:’c ﬁe/a‘itou: *L‘—— —*7[~ o

i !
. A O S : . -
e ' '

. . o N ) . LU
lasbborvels ov tailweate * o

roo———

t
76 (2.33) H,"; cvert el 427.0

_'A ‘.‘l.r' il wa
‘-}U—A -76't ; Q

*G'of widt atel. 423.0. Ad’avndel flow Evom ! ltem A’ ot v £ull P

148

5 Res El. 430 435 440 432 434 436 438 140 -
o _ Ha __3__. & _ 13 & 1 9. 1 . &t_._
. ®a” (320 5730 1860 2830 4630 - 683 9230 T20

) ] Qa’ 230 300 32 W0 290 300 230 210

.3 €Qa [0 6030 [2/80 3090 4980 7,130 9S50 910

_l ? B - S‘P'”“"-‘i “with exir(. ‘/&J‘\ boa.v.lé ) no "dclwakr

8 C Width - 6@ef,+zs.zfru,’7a'@¢(, 429,90

ﬁ ‘ Dy = 6(3[33[#@0-6@“1 70('?.31)(#-/.)":

o Res. €], 430 435~ 440 431 433 431 439

o He (18 . 6as L (WS R4S LK oS

S G . 50 350 - 8lo 90 210 S0 Tio

S O 290 31560 8680 730 970 5420 540

» L. @a 240 3910  q490 220 2150 $94° 72€0

C- Crest Flow - ro tailwater **

e —— | ——— | —— L —— | —

METCALF & EDDY. ENGINKERS

teS lef¥ abut @ tel 4355 ; Q =255G7) H, = (4S5 BT
£80-RR track ® el 4366 , @,=255(2) H,' = 204 K"

Pef E/o 436 - 4;7 43L * » Cl'(."/ {./aw dl:;“'_,(f

‘O, Go  Boeo - 660 avound (gc{p( , Tailwatey . ;
- P - S 340 doeli not a((ed- flos ,Q/
relavent {low. Add these o
é@c 60 350 /co00 adjv:#eJ(l:;:’r {(owt.

l” - ne /arlbalror#a./udev —AJJ '(D //ewA above

_—-———_——

WAk G ok et 230, @ 3 () BTS2 NEOK Methoe!
Res E1. 430 435 440 431 434 436 438 429 427 i
Het -7 2 7 . 9 7 YT 4

I
A

Rt s — I e e

____-__Og?__;_ﬁ_z_so; 300 i 320 20 2 oo 320 2o 140

—
- p——

EEY SN . . ' - .- . SR : . [}

; ih‘ s } ] omws e -

WL
. P
. R -'-‘l-"‘ Wt
S A nnt 8P sl




T P A e P g T T ——

\‘; i . No. 5' Page of l4
s 5 7% Pyl T S— L7:i7e
F Detait ____“Z-_‘_ ] b cxd. ey_.M&\\ — — Date_ _3:_5_§X__
N . T R
-; @ Taalw ter chﬂs o ! - Tr o ! -

| x A- Lower Flows o I C
E ) “_;-ﬁssume,TW. level af dam: 1i a {oncton c(' An,elrau/:cr aF
St 4 road. |

C‘\GT nel v th'er Facl-ow'es

= 045’ 5"926 R , V== "'(wy),»-eas;%

s
'SS 2e8
d T rwet qes rgs b
L Ave2e’ |
AV Q@ h Twe,
it S+ 10,6 S50 1.7 4o
20 4 (04 168 |70 4.4 424.8
6 IS 210 3440 16 4300
‘ 8 208 271 sseo 1 4355
. ~ B- High Flows
é Assume ‘C;'l‘lllt.u.( {/ow at novihwesterly enel 0( novther! ¢7 b/JJ
- where channel 13 Constrncted , Jt‘y fail watev lev ly a
§ levelt v{' (fooeh on s\f—ree-l' 4/30 arsSvme £low a.rouur)\
w cast end o erh] bl 4 Controlied by street fope raphy.
& " "Ao 1" ‘1 F J
5 ol £ 430} 14 ‘4—— ‘
6 Rrere. ; . 3"‘- J E 'dc"""' l'{ %c
5 this &req :i .
" ; va/,-dra 4+ E 38’ . -
ehetre g ,e/u ,? ¢ . Noearng |- -
elrlog 4 7 Use Tw.El 1['"‘( ”.f - Streef ;’e ction .
__QV("C‘ADQ“ 3‘5—‘10‘\ Q:Zoﬁﬂ) Hjl-r ) ;
4 8 10 1z 13 12 o
A 104 218.5 24Lc 1 %48 SR
@ 2950 39010 470 S0 62w .
Ee 1 __ S 8. _ KT 2 o S
TwWE. 484 4314 4344  §59 434 | T
He L 2A L S . 65 vé i
G O 4o | 1430 2000 170 L
r €@ UMD 430 | 6lbe 1w pheo Py
N R
- _ i . !H f { : ZERO urF CO. DAM 1
:;_.'_-:;
"""""" E R R R R S R R N . -’u_i




Projet Nt Acct. No. 7252 Page N L S
Subject H f Comptd. By L2D Date ; /G /)/ i
Detan_ éﬁf M"f DAM _cka ey —MAN owe RS-
: Do  Rew. 2(27/8
- . f?@fﬂr’\/dlf E/dl/. IIWA,+¢VE ects L , i
N _ !(:A Davir "Hubk of APP‘ N:@r p‘ l:.z.:v Teble 1t -
— Vse . [{em@ fa{ tnitial valver S . E
g A -;'/:V»o Flashboards - Q‘:‘ln (16) (nh)""
3 ’__ . . T
, ot G d A ¥ n Qerect. e
o "@22 31 Cex 583 85 3196 T
3 B A}] .S £74 3996
3 qc . - 713 5‘19 884 go05” -
g ket b =742 N LY EL 434, 2 ’
i Soco S 7.3 RIS LY ; 3/00
2 . v 8.8 G42 7Y 4933
" “ -89 o35 P27 Sosa
Let b =289 : Pond Kl 2359 _
! 6ooo (. 8. (P00 ,e70 b
- . » 163 __ .60 198 SY30 :
. . " 10,4 683,798 GoS!
g Leth=loa ; FRes £l 431.4 -
g ¢Seo 1.7 8.7 o
l ) . ‘—-.' S ) ". o'-’ .1 '1 b“4b i4
§ L . L ll.L . 0.469¢ 191 6584 L
- det A.-. o _; ResEl 4380 -
™ Jooo 82 9.0 | O
3 3 TR 0. 70! A 7058 =
] - " w THA 0.707) 8L 6Q 14 i o
B . het h=i7; Reskl 4387 L
PR
SO
8- Wrﬂ. F/d.sl) boards . T'ffi
. N Ly ) ;
. e Q; KL (hé) = KL (ﬂrw) ) n ATH = Aum :
- - Q" d . hﬂﬂu % L Aru (= -“:T'!)
4000 .85 &.3) 294 960 é6.56
. , 28,968 6.S4) rg.C
l e 12’3 I763‘ - 6.S¢ RCS d' 4§§‘3r
S5¢00 3,00 7.30 520 .884 8.26
- J{ .deo  ,9%8 804 S
‘ . R Y & & | .903 _ 808 ]
4 | A 8.1°
o — - ,_!,_..41_0. w904 8080 b el 4205 R
‘ ' R R
1 . . . t .\:‘.
. l J - f ! : ; - ':
: i ' D-8: 1 o ZERD MFG. CO. DAM ! -
T R R N R A AR R o e




T g~ - N
..... N e ” ———

project Nat. (eview o f Hon Fo acctho. 1282 poge_ 8 __o_14
Subject Q d an : Comptd. By _Afl___ Date M__
Detail - -z _MFG; _LUAM cwa. gy MAN Date _D-D-B\

[ o Re e |

o'

: ! L oL S :

T ?es.Eggv. Z Zac7wkv5§:ec4s - Cond } U S '

k | Bowith Flashbeards-Gout || | L G0
| lQ A by % n . e G B

® '

_Gdeo 518 82O .64 .94 2,95 A

D .52 .90 9.3| . o
! e - 05.“, o% ‘1 . 9,: 49 e ,ﬁ_fﬁL o
i f .533 g€ .44 { 1 «9.4" Pesel 438,25
| b +55% s 9.45 . o
Lo | . . B {

Csoo  58C _86S 576 w2 . 1078 |
‘ , 581 .54 290 :

P . . A . ..sj, .?{l ID. '6

' ' . S% K¢ (0.08 |

H .580 .356G [o.10 =to1 ! P Y

3 . 519 856 (01 % hetot {selionos .

NONREPRODUCIBLE GRID FORM

Tovo 6.3 Too 7085 78 1,49
S5 . 970 1034 ,
- : oo 346 10.64 é -
e 45T 848 6,61 I
,ST8 947 1062 }L;;o.a'&:el.dﬂ.d:'
§1¢

ENGINEERS

METCALF & EDDY.

— »
. .
»

P - R . B L U S ST @ S . SN e RS
talatatas RTINS LI W A e T S Sl S S R L PR P PR PR A g R R AT U I S S SRR N




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

vocg | eoo9 s§>  ooop 2bary>510 ooz 0

f

ps a4 fomyids -

+

/

{

{

S
&
W
3

{

s 8§

N

! X%
t

ZERO MFG. CO. DAM

Page
Date /
—— Date
" Rev.2(2v/8)

|

, Res. Elev, - NO FLASHBoARDS

L \\ S P
\\ I P

ob29 =1

Lss

cm._a,_,M —
; ‘

7252

‘;.._' ._"._‘ RS

VI TP I W AT IE G Sl Uil Ui W 1 B S S {

Acct. No.
Comptd. By
i
041 JoLBEL 4o

¥ gy
o
N—
N
N
\

TP | SRS S

h
aM
v

59%F 7 19 192351 Y

D,

st Flood
TG |
N\ P o

LERO MeG

. [P PRI

Project
Subject

IO . I : g

SUIINIONY 'AQQ3 ¥ 4TVILIANW

S :RO‘ a9 31WIONAOULIUNON

;

I T P
RN SN A S i Wt P




roiece Nat Kovien off Non Fod Dams e vo._ 1252 poge 10 _ o1 1 4

O 0.7 7 VOO VT = '

Detadt — RO Meg. UDUAM cvapy MAN _ _ oue =

DN - Ren (/e |
¢ @ Discharqe & Test Flood vs Fes. Elev, -wirw FrasHeoakDs
B [ . .

&oo

NunncPRODuGIelE Ghiv 'onu van

6000V

< f.s.

.. . LT “

LPe %922
o boos = 148

METCALF & EDDY. ENGINEERS

PR . o e .
e L
CVLIS TSR Wl V00 W S i W'y

2000 Dr}c/urjc. 4000

4P
yd
rds

PN PR
A PN

. . o

L Lt
(NPT S VR L S LU 4




R MR7SREN

:00UL .. GRIL

- ONO

METCALPF & EDDY. sNGINEERS

i L4 : . NO. age
Subject H‘_q_p_ic_cou_n“;af_'e_rx Compre. 8y - LB ome _1[20
Detai __ZE__Q MFé AA_ ooy NANY Date -8\

R D R e
® npgmigaife
.. ___A-Ne /cshb ar

Tes+ Flood E v, - “436.F
e lou Pt on Crecd -__434.6

. ,§-.__'.__- il Max.Head - 2. F feet
c;&l Flloiw -"c{é/(f.'é;} zss(zt) = .'neaﬁ/ﬂ
e here_f/o;—_i:t;_Czi_{jci( : 'd°-=-"24 f; U=63{s
B~ With Pla shboards

. Tesd Fleod Elev. = 437. 2
LbowPt onCresf . -_434.6

Max. Heac -___ZTfee# ‘
Cresf Flow | 2,552, 6) o7 a)g/‘f

Where {low iz erihéal ! o =534 Ve = A6 £
NO“. AISU&Q CVCJ‘" r(en.u net d((‘g,fel “7 ho‘s‘\ i (water

@ cow Level Ovflet .

Description’ 30"sz. cond. ,23 /an , Covtlet el. 424,16 R- ‘ L2 A
H—% 0.5+1.0 +oz‘(“r> _43(17) Vs ‘,,-/" Q= 355’/_

€n4 eni 1

Water Elev 427 4246
Heak 2.84 /.84
Q 65 [y 2

Ave @ over 12" range = 58, €

43.3’60( 13 )

= 2. )
Sboo(ﬂ.f) 7 howrsor mia,

Trne folower watev 12" =

-
e

E
®
. 1

E
.
»

e
''''''




= Project ”‘.‘0 " . Acct. No. 7252 Je_o'
( Subject Comptd. By LES Date / -7

oeml__Z_B.Q MP HAM Cid. ay_MLh\_____ _3.‘?’_'&__
) l_-._q“_ I
- @ Railure of Dam | | i

i A- Fa"‘"’¢— °€#\Q Jam durine. ch fest (loo 3 ar w 3—*‘

__theves. atthe |ow pont ontte dau crest (el x43C¢ o)
wou“ o. P“" to beoela SighG hajard duid b, Hhe o
" Fnar il w«.(-c.r, which woulol have alread e
2 {laodii ou+ the [ower fo.c-‘om' floov. | . 'l S
o ®
. weather failure with the re: at the OF . .
. [O.t‘\ bOQrJg Mta bt Frod,uc.c o (lmuu«f.@dur‘ ' =
- (‘W d : : - L
! Q. =t 1.66(30') (410,85 4164 = 2235 cfs, =

Thic could result tn & tai Twater level 0(1426 S,éu‘weev\
F the dawm § +he 6. 40\’1 The IMPac‘l- on H\C-Facioru' Shovld
be sajm.lnunlt and lmfg.d- ﬁ,rﬂng down streae I774Jor"

C-4s an alternative to the aiwe, asSume a ‘minor > .

. {lood“comdc-k on. Lailuve. An” om‘ lows of 2100 cfs o

e out& ved the failwater $o be ot el 426 T

g fhe N {(oak actory window stll elev, (The I (leor e

~ 8 Struct, appears to be ‘souud ,retnf, couc.) The refervorr - -1
K. ¢  woutd e ot el2432,8 witk Llack boavd} 'n place. »

T8 . Dawmfailure for a ar reuable wlcﬂk would_

- bring the Foul Ieud m:'l- the :jf- s RS

. pfo ces a water de tG 8 feet aga ‘e RNy

;,“ #‘“" windows , wkch SJs.uoU Cavure thetvr Tl

- u (‘.c'\)ﬂl ; »

: Alldhupn ;Vt‘tcal de (-k at the wWindow Se g

a,u.( 12 -6"w:ide w'udo .

|  Phainy = 126)3 07(6 e)"’.374:4, i the e
I Kf{""' 'f_""e ﬁc(w-, * .
77\0. ddhace,wl- 14+ Flcm/ amq :3 *8&4o00 .Flv

3 ‘ The vate of wate vice i —3'676'" =137 f*/uc. '
N If CQ“QV& wall 11 55 hich o -froow
o f‘f’o win o ull 'H‘c aves uouM {o!l u-.a {r

4 L __*_——_n\u_ﬁgag% ba a M\Vf ‘h.san( b wor'uﬂ. ew

L . '[‘H\Q a.uo.) a hcal\ ha‘-jad comd hon . o

: - - - ———— R ——— 4 L .- - - - g :

1 — SRR UGS Y U U SO O P . . - AR SRS . | LRI
s e S e S {._-1;4’ o B ZERO HFGL-OO- DAM l—\
----------- el T e L e T e




——

)

NONREPFPRODUCIBLE ORID PORM 148

' e g T PR B
——— Qp = 168 Mo (V) 1= Laa(aticty " = Zogoety - - ° -
. C°h+0u00 6’0 i, Dorc(\ O-G(Zlo = [200. o o SN
P &4& F&-ch Fles? | c e ] 2080, 0
" I 4. ) _3940 ‘. P
kajgr Volumc l?elea ed o
?ﬁfogc bove "f’”““‘i[QL_Z)_SﬁLQL___.‘Z *d. i '75_4'_44 ,E;___ :

! . i . Stovaqe Below Jpillwa ro.c();)la 17 469 ,

r J K . .

! ——— 7;M54=m3¢ . IZI3 o |
_—_-_‘& g{ Hydmul«cs. T ! o _ , | p“
‘ Jee price Tailwater evaluatigh. _ 1 o
i . '_,-. L { L oo I

i m/wg_ca e sodden vice /n#wafcr level 1n 15t Llcor

% .61:,{@:‘7.4 ;::l::a Jaw, rom. O' (drcr) (’o .: ‘o

K

METCALPF & EDDY. tnNGINEERS




. Project
i Subject
Deta

@___

. ar'e;

Page

i B Jon e g et

14 _ o

14

Comptd. By — BB ose _/
cra gy MM ome

| Kes. are

s .

) '*_; 1 I
5_&;.?55! vs Resevvo!'r- Elev. I Lo
13 acres i#_‘lel. 4430 L Ascum
(ram 2[@-. '.4%1__4%—0&_”‘113M -

|
e Congh.

b —— .

ido

e - . . ‘e ‘-’n
N_ e PROC i enE Ghiu lnm 163"

120

METCALF & EDDY. ENGINKERS




oy

:’.','-"." el
|
|

Project ”"4‘ " L] : Acct. No. 7252 Page [ r of / 7
Subject Comptd. By _l-éﬁ Date / / 2o LE /

Detail LERo MFg, Dam cha.sy MAN e _R-D-8\
@ Failure of Dam

A- Failure 0{\45\6 daw duvm the fest {lood , or w bl
the ves, at the low pornt onttte dau crest el £ 430y
would a Peav ‘o beonfu‘« Sljm( h}qn( dve $o the
Fnar (n h tailwater, which Would have alread
{{oodcot ovt the [ower ]Qc-(om' {{oov ‘(

B- "Dry weathher” ailure with the ree at the o
the {lach boa rds M!akf Froduc.t the OUOW'V\ d((uf-(

((ow:
Q. = 1.68(30')(s18.85- 416,43 = 2235 s,
Thie could rvesult tn a '/al/wa"ﬂk level o{i426&,6e#ween

the dawm ¢ +he @c‘ov1 The pracf-— on H\e{‘a.d-owl Shovld
be sijm{uu\rt and Imfad- ’Q.rfh& down streas I774Jor'

i

]

R 4 n . .
NONREPRODOUCIBLE GRID r!n 149

-

C-4s an allernative 4o the above , ascome a ‘minor
{(ood“ conditon Lailove. An’ouvtflow of 2too (s
ulol vee +the +at(wa.~(-¢r ‘o be at tel, 426
f’he_ 1 {loov {actory window sill elevw, (The I¢f .
stevet. appears fo bu sovudd ,reinl. couc.) The refervorr
would be at e(£432.8 w:““\ (uA boaves ta Place.
Daw -Fac(uve_ or deb preuo.kle width would
e

H
3
\

bflvlﬁ the omi level aqatnst the c,(or This
Fro vecers 4 water d té 6 ajacu 1‘ {te
( '.((o-o' windows wk ch sbould Cause™ thetvr

o.t vra

A—::um‘ ;w‘(caf depth at the window Scll;
and 12 "é W‘JC windowss |
= !z(c,)z.oi(e,e)"r.ﬁ‘;sw(: fo fhe
b 54 {(aov r{‘#he ﬁc(—nc,
The adjacent 1" {lesv area 1t 5400 H4V
Thevate ofwaten vice e ST2% = 137 fFfece,
I€ He comevelt wall 1§ £ 65 hiih (o
to w'infm) u(l 'H\c Qreoa wo'ul& £ 10 .6 from floor
l ,37 S 4.0 Secomde
(48 Thes could- b & wmafor hajard to workert o RN
+‘\'Q QVCQ) a hlJA hdjad condibron . '.\":::':::.:

METCALF & EDDY. ENGINEERS

(I
2 D-16 ZERO MFG. CO. DAM ]

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




T W W T v v
r'" N T AN S AP AR SN SN i o MIC A o Bl o M R MCa i e de s Snth_Sse fhuts Snde Bhde s ity -Sads St e 2 2oe o v

Project MM&&M acct.No. 1252 Page 1@ o (] :
Subject _ﬁdmgdzn_CMi,Mumm. By LEF Date ’/20/1[ o '
owait —_ ZERO MFe, [am crd. gy AN Date Z2-3% -\ B

b

laaa

-y

|
%
|
I

bl Dam -TW f _I/Vmefor Srll B 'o*‘;
.&I-A Fu’v’C F/_o?,,uc" 4_3__._, - —— w“,. q 6 %:O.’S‘Bs_ | SRR

7—1 E/euau‘-un —-4Ia*.4- N=lo.8ve e S
- Y° ‘4 ‘ RG( aw:”n“‘#/-”a,lv 30214 : -

1 Dau.LQua'H\_JUbJ ec{ 4o Breu_luun -_j_éfﬁ___ o .
R A “W 407(76}) 39'4' o 1 ' C ]

S YUV

= Q < Lot Wy (Y) = /ae(m)(/é‘he@ zego(ﬂz, |
: Contrnorm Jp.u o.:cc. oo(z:od)- (260 1
- L &ﬁththm C L 2080 |
¢ L ' i 3%40 ; L
Uforaje Volumc Relea;ccl : @
Storage Abore Spilluny @4 2):5.8(13):_ 154 _ac.ft.__ .
S o .ﬁomjcé’e/w-i]w//waq 10.6(#5)13 7 459 « -
P 7;M5hm3¢ . m:"“

Chgnnel Hydmulccs . .

536__,Frmr Tai! water_ evaluaﬁon o

NONREPRODUCIBLE GRID PORM 148

P P G T W) .

—_—

&

_ Failuve cayses .ruJJeu vice . wafer level 1» /"‘,[/aor S
c:f {ic-ﬁo 214 gud belows daw, -Fram o' (&rc,) fo 5.5 or _--.‘,'.i-.:f;-ﬁ

ort In seconds,

METCALPF & EDDY. tnGINEERS

——— - + - — — R — — .- - a h
: ; | DR
‘ [ ‘
e e . i IR R i R

{ ' ; [
ro- - H - == ] 4
‘ H L -]
P
) L
f-‘ L
; - ! L
' IO
I— " T
i
{ - ca e -».'1
® |
“$ R
A SO
‘. - - ._.4
0.\:
1 - D-17 ZERO MFG. CO. DAM !..__r 1
e e e e — - SO
R
.............................................................. N
; : R A A P VR S L T A A A




‘. prosect Mmmafﬁu fod. Dams  sro 7152 poge 11 17
{ Subject __‘le_&‘em_Cmm_ﬁfﬁéﬁL Comptd. By __A.é_L_— Date —/ZEQ'ZEL— ]

Detail __Z__@_Q M:G A A1 Ck'd. By __um Date __&_t&L_
@ 5+oraqe vs Resevyuoir Elcv.

{ ’ N
i Fes, area 135 |3acres at el. £430, Ascone congt. .
avea (row\ elev. 421 and k(jh&
= b y
3 o -
g 0 B
2 N -
2 -~ '
3 1“' °
w .
N, S &
g TV
N 8 \ .
. X o S
; ) D o
5 v o
. ) b
- w d :
b 3 o k
A\ )
~4
\ G
‘ \ »
., |
\ o
N
t »
-\ -~ \ « -~
-~ Y R o
<+ S g "I g oy § + e
! v
D-18 ZERO MFG. CO. DAM T

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

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