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* ODEPARTMENT OF THE ARMY
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" REPLY TO

ATTENT ION OF:

NEDED

Honorable Michael S. Dukakis
Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts 02133 NOV 2 8 .

Dear Governor Dukakis:

I am forwarding to you a copy of the Snow Pond Dam Phase T 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 -ecommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is A viZAlly important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, Ware Water Department, Church Street, Ware,
Massachusetts 01802, ATTN: Mr. John Harszy, Superintendent.

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,

Incl J P. CHANDLER
As stated C onel, Corps of Engineers

v ision Engineer
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BRIEF ASSESSMENT

PHASE I INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification No.: MA 00079
Name of Dam: Snow Pond
Town: Ware
County: Hampshire
State: Massachusetts
Stream: Muddy Brook
Date of Site Visit: 12 May 1978

Snow Pond dam is approximately 200 ft. long overall, and con-
sists of a small earth embankment approximately 6 ft. high, an un-
gated concrete ogee spillway, a section of earth fill retained by con-
crete and stone masonry walls and a 6-ft. diameter outlet pipe. The
original dam, constructed prior to 1920, has been overtopped, par-
tially destroyed and rebuilt on several occasions.

The dam is in fair condition. There are no obvious signs of
failure or conditions which would warrant urgent remedial treatment.

Based on the size and hazard classification in accordance with
the Corps of Engineers guidelines, the spillway design flood falls be-
tween the 100-year flood and one-half the probable maximum flood.
Hydraulic analyses indicate that the spillway cannot pass either one-
half the probable maximum flood or the 100-year flood and the spill-
way is considered inadequate.

Recommendations for remedial work include earthwork to re-
store embankment grades, structural repair of the control gate to
the outlet conduit and reconstruction of certain retaining walls. Work
should be designed and constructed as soon as practical under the
supervision of a registered professional engineer

HALEY & ALDRICH, INC. ,,.

by:

Harl Aldrich V .
President /
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This Phase I Inspection Report on the Snow Pond Dam has been
reviewed by the undersigned Review Board members. In our opinion,

the reported findings, conclusions, and recommendations are
consistent with the Renoj .erndejiGu-i deli-nes .far _Safety- insper-tijon
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. 'S, Jr., Member
Chief, De!gn Branch
Engineering Division

SAUL CO ER, ebr
Chief, Water Control Branch
Engineering Division

I APPROVAL RECOMMENDED:

JOE B. 
FRYAR

Chief, Engineerinq Division SEP
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PREFACE

This report is prepared under guidance contained in the Rec-
ommended Guidelines 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 pur-
pose of a Phase I Investigation is to identify expeditiously those
dams which may pose hazards to human life or property. The as-
sessment of the general condition of the dam is based upon avail-
able data and visual inspections. Detailed investigation, and analy-
ses involving topographic mapping, subsurface investigations, test-
ting, and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the re-
ported condition of the dam is based on observations of field condi-
tions at the time of inspection along with data available to the inspec-
tion 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 if in-
spected 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 condi-
tion of the dam at some point in the future. Only through continued
care and inspection can there be any chance that unsafe conditions
be detected.

Phase I investigations are not intended to provide detailed hy-
drologic and hydraulic analyses. In accordance with the established
Guidelines, the test flood, referred to in this report as the spillway
design flood, is based on the estimated "probable maximum flood"
for the region (greatest reasonably possible storm runoff), or a frac-
tion therof. 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 aide in determining the need for more detailed hydro-
logic and hydraulic studies, considering the size of the dam, its gen-
eral condition and the downstream damage potential.

... S -
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PHASE I LNVESTIGATION REPORT
NATIONAL DAM :NSPECTION PROGRAM

SNOW POND DA-M
MA 00079

I. PROJECT INFORMATION

1.1 GENERAL

A. Authority. Public Law 92-367, August 8, 1972, author-
!zed the Secretary of the Army, through the Corns of Engineers, to
initiate a National Program of Darn 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 with-
in the New England Region.

Haley & Aldrich, Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of Massa-
chusetts. Authorization and notice to proceed were issued to Haley &
Aldrich, Inc. under a letter dated 26 April 1978 from Colonel Ralph
T. Garver, Corps of Engineers. Contract No. DACW33-78-C-0301
has been assigned by the Corps of Engineers for this work. Camp,
Dresser & MIcKee, Inc. was retained as consultant to Haley & Aldrich,
Inc. on the structural, mechanical/electrical and hydraulic/hyrologic
aspects of the investigation

B. Purpose. The primary purposes of the -National Dam In-
spection Program are 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 inter-
ests.

2. Encourage and prepare the states to initiate quickly ef-
fective dam safety programs for non-Federal dams.

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



1.2 PROJECT DESCRIPTION

A. Location. Snow Pond is located on Muddy Brook, approximate-
lv one-half mile northwest of the Town of Ware, Massachusetts, as
shown on the Location Map, page vi. Muddy Brook discharges into the
Ware River about 1 mile below the dam.

B. Dam and Appurtenances. The Snow Pond dam consists of a
low earth embankment, earth embankments retained by concrete and
stone masonry walls, an ungated concrete spillway, and an outlet struc-
ture, as shown on the Site Plan Sketch included in Appendix C-I, and by
the Overview Photo, page v.

A low earth embankment is located left of the spillway, extending
approximately 90 ft. to the left abutment. The embankment is approxi-
mately 6 ft. higher than ground surface beyond the downstream toe.
The top is typically 7 ft. wide but varies from a few feet at the spillway
to approximately 8 ft. Side slopes also vary from about 2 horizontal to
I vertical to 3:1 or flatter. The upstream slope is earth, some of
which is grass covered, as shown by Photos 2 and 3.

Immediately adjacent to the left end of the spillway, the embank-
ment is retained by concrete (upstream) and stone masonry (downstream)
walls, as shown on Photos 2 and 6, Appendix C. To the right of the spill-
way, the embankment is also formed by vertical retaining walls, the type
and configuration of which are shown on the sketch and Photos 4, 5 and 7
in Appendix C.

The spillway is an ungated ogee type, 44 ft. wide and approxi-
mately 9 ft. high with 11 in. flashboards. The top of the concrete walls
at each end of the spillway and the top of the dam are about 5 ft. 6 in.
above the spillway crest.

A 6 ft. diameter steel outlet pipe is located through the retained
embankment right of the spillway. The conduit has a slide gate at the

upstream end.

Rough cross-sections of the dam are shown in the 1975 Massachu-
setts Department of Environmental Quality Engineering Inspection Re-

port included in Appendix B.

C. Size Classification. The storage to the top of dam is esti-
mated to be 243. 4 acre-feet. and the height of the dam is approxi-
mately 6 ft. Storage of 1000 acre-feet and height of less than 40 ft.

2
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classifies Snow Pond Dam in the 'small' category according to guide-
lines established by the Corps of Engineers.

D. Hazard Classification. Snow Pond is currently classified
as having a "high" hazard potential in the Corps of Engineers National

Inventory of Dams.

As discussed in detail in Section 5, lE, failure of the dam may
damage two isolated homes, Greenwich Street and some local public

utilities; however, the event would be unlikely to cause loss of life or
excessive damage. Based on the results of the Phase I Investigation,
a reclassification to 'significant" hazard potential is recommended.

E. Ownership. The pond and dam are owned by the Ware Water
Department. The owner's address is: Ware Water Department,
Church Street, Ware, _MA 01082 (Phone: 413/967-4931). The Super-
intendent of the Water Department, -Mr. John Harszy, acted as owner
representative during this investigation.

F. Operator. Operation and maintenance of the dam are the re-
sponsibility of the Ware Water Department.

G. Purpose of the Dam. The dam was originally constructed
as part of a water supply system for the Town of Ware. Snow Pond is
presently used for recreational purposes.

H. Design and Construction Historv. The original dam was
constructed prior to 1920. No records of the original design and
construction were located.

It is understood from Mr. John Harszy that the dam failed in
September 1938. No information concerning the specific damage re-

sulting from the 1938 failure was located. Subsequent repairs, in

1939, included the concrete work which now covers portions of the
original masonry construction.

Information from the owner and from a 1975 inspection report
by the Massachusetts Department of Environmental Quality Engineer-
ing indicates that repair work, including placement of downstream

riprap, was done by the Corps of Engineers in 1955. However, no

records of this work were located by the New England Division.

In 1964, the owner completed some repairs which, according to

3
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* the 1972 Massachusetts DPW Report (Appendix B), included replace-
ment of the gate for the outlet pipe.

I. Normal Operation Procedure. There is no established rou-
tine for operation of the dam. Mr. John Harszy stated that the gate
has not been operated since about 1970.

1.3 PERTINENT DATA

* Elevations as used in this report are referenced to Mean Sea
Level datum (MSL).

A. Drainage Area. The drainage area is estimated to be 12, 400
acres (19.4 square miles).

B. Discharge at Dam Site. Maximum flood at dam site is un-
known. The maximum spillway capacity is approximately 2230 cfs
with the flashboards removed and approximately 1730 cfs with the
flashboards in place at a water surface of approximately El. 420.

C. Elevation (ft. above I\ISL)

1. Top dam embankment (left side) ..... 420 (Est.)
2. Maximum pool-design surcharge

(1/2 PMF) ..................... Unknown
3. Full flood control pool ............. Unknown
4. Recreation pool ................... 415 (Est.)
5. Spillway crest (with flashboards) .... 415 (Est.)
6. Upstream portal invert diversion

tunnel ......................... Unknown
7. Streambed at centerline of dam ..... 405. 5 (Est.
8. Maximum tailwater ................ Unknown

D. Reservoir

1. Length of maximum pool ........... 0. 9 miles (Est.)
2. Length of recreation pool .......... 0. 9 miles (Est.)
3. Length of flood control pool ........ Unknown

E. Storage (acre-feet)

1. Recreation pool ................... 80. 1 (Est.)

2. Flood control pool ................. Unknown

4
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3. Design surcharge (1/2 PMF) ........ Unknown

4. Top of dam ....................... 243. 4 (Est.

F. Reservoir Surface (acres)

1. Top of dam ....................... 40
2. Maximum pool .................... 40
3. Flood control pool ................. Unknown
4. Recreation pool ................... 25.3
5. Spillway crest .................... 25.3

G. Dam

1. Type ............................. 1. Earth embank-
ment and 2. Earth
retained by con-
crete and stone

masonry walls
2. Length overall (including spillway).. Approx. 200 feet
3. Height of earth embankment ........ Approx. 6 feet

above ground sur-
face beyond down-
stream toe

4. Top width of earth embankment ..... Approx. 7 feet
5. Side slopes of earth embankment... Variable, 2:1 to

3:1 or flatter
6. Zoning ........................... Unknown
7. Impervious core .................. Unknown
8. Cutoff ............................ Unknown
9. Grout curtain ..................... Unknown

H. Spillway

1. Type ............................. Concrete ogee we ir
2. Length of weir .................... 44 feet

3. Crest elevation ................... 414 (Est.
4. Flashboards ...................... 11 inches
5. U/S Channel ...................... N/A
6. D/S Channel ...................... 3o slope

1. Regulating Outlet. The outlet is controlled by a 6-foot by
6-foot timber sluice gate exiting into a 6-foot diameter steel pipe. It
is a hand-operated gate with double timber stems. The rack and pin-

ion lifting device is only present at one of the stems. The condition

5
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of the assembly and the timber supports indicate the gate is inoperable
at present. The invert of the 6-foot diameter pipe is estimated to be

I El. 410.

I
i
I
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I
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II. ENGINEERING DATA

2. 1 DESIGN, CONSTRUCTION AND OPERATION RECORDS

No records concerning design, construction or operation of the
g dam were located.

2.2 EVALUATION

Since no engineering data are available, the evaluation of the dam
must be based primarily on the results of the visual evaluation des-
cribed in the following section.

7



III. VISUAL EXAMINATION

3. 1 FINDINGS

A. General. The Phase I visual examination of the Snow Pond
g dam was conducted on 12 May 1978.

In general, the earth embankment, and concrete spillway were
found to be in fair condition. Some deficiencies which require correc-
tion were noted. The outlet gate was inoperable.

A visual inspection check list is included in Appendix A and se-
lected photographs of the project are given in Appendix C.

B. Dam. The earth dam embankment located left of the spillway
is in fair to good condition. There was no evidence of settlement, later-

al movement or other serious defects.

There has been considerable erosion and loss of ground near the
spillway, caused primarily by human foot traffic and rainfall. The
embankment at this location has no topsoil or grass cover, as shown
on Photos 2 and 3.

Although the upstream slope of the embankment is bare near the
spillway and covered only by grass toward the left abutment, there was
no evidence of serious erosion due to wave action.

Seepage was noted right of the spillway, at the base of the upper
and lower retaining walls, as described in the following section.

Ground level between retaining walls located right of the spillway
and in a large flat area beyond the right abutment is estimated to be
1. 5 ft. lower than the top of the adjacent concrete walls. This condi-
tion is shown on Photos 4 and 5. If the dam were overtopped, wa-
ter would flow first over the right side in a broad 'emergency spillway'
before the embankment on the left side would be overtopped.

C. Appurtenant Structures. Although the spillway weir was

partially obscured by water flowing over the weir, the weir concrete
appeared to be in good condition. The weir has some slight surface
erosion and a few minor voids which appear to have occurred at hori-
zontal joints in the weir. The downstream apron concrete also ap-
peared to be in good condition. There is indication of minor scour ad-

8



jacent to the downstream edge of the apron. Flashboards at the top of
the weir are in good to excellent condition. Both walls contain cracks,
efflorescence, and eroded areas where the water flowing over the weir
was in contact with the concrete. The eroded areas extend to six in-
ches in depth and reinforcing bars can be observed in the deeper de-
pressions. The downstream ends of these walls are in the poorest con-
dition with cracking and undercutting taking place. The wall on the
right side has a major crack present at the end of the apron.

The outlet structure is in good condition except at the invert of
the 6-ft. conduit which has deteriorated concrete. The timber control
gate appears in good condition. The timber support for the rack and
pinion lifting device at the left stem is almost completely deteriorated
and the device is missing. Stop logs are present in front of the gate
starting about one foot below the water surface. The growth on the
timber and the appearance of the stop logs indicate they have been in
-lace for some time. Water is bypassing the gate and flowing along
ae bottom few inches of the penstock at a rate estimated to be 75 to

.00 gpm. The downstream end of the penstock is shown in Photo No.
8. The water apparently is coming from the upper two sides of the
gate. The leakage could not be located by observations at the front
face of the gate.

Vehicle and pedestrian access to the outlet structure is along
the top of the right embankment of the dam. The elevation of this re-
gion is lower than other portions of the dam. It is expected that this
region would be among the first to flood during high water. It is ex-
tremely doubtful that in its present condition the outlet structure
could be reached, the stop logs removed and the gate lifted in suffi-
cient time to aid in an emergency. If thLs area was brought to the
same grade as the left embankment and the gate was repaired, it
would still require the removal of the underwater stop logs to get
the full relief benefit of the pipe.

The walls at the upstream face of the dam appear to contain con-
cretein good condition. The upper stone masonry wall located on the
downstream side between tht spillway and conduit indicates the pres-
ence of moisture at the bottom of the wall at mid-length. The lower
wall in the same area is a stone masonry wall faced with concrete.
The concrete is in poor condition with major cracks, undermined
areas and loose concrete as shown by Photos No. 1 and 8. Water is
percolating out from beneath this wall in at least two locations near
the south end of the wall, at tailwater elevation.

9
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D. Reservoir Area. The area around Snow Pond is generally

wooded with side slopes which are highly variable. There is no signi-
ficant potential for lanslides into the pond which could create waves
that might overtop the dam. No conditions which could result in a
sudden increase in sediment load into the pond were noted.

E. Downstream Channel. Approximately 100 ft. downstream

of the dam, Greenwich Road crosses Muddy Brook over a bridge con-
structed in 1935, Photo No. 9. The brook channel and side slopes
have been paved with cobbles and boulders. The slope protection is
generally in fair to good condition. There are no obstructions to the

Schannel before it passes beneath the bridge, save for one large tree
on the left slope immediately upstream of the bridge, Photo No. 9.

The elevation of the top of the road at the bridge location is ap-
proximately 415 ft. (MSL). The culvert is 19 ft. 6 in. wide, 10 ft. 0 in.
in height, and 30 ft. long. The upstream invert elevation of the culvert
is approximately 405 ft. (MSL). In the event of a dam failure, Green-
wich Road would act as a second dam with an estimated surge flow
depth of 2. 8 ft. over the road. However, there is the possibility of the

road then being breached.

3.2 EVALUATION

The Snow Pond Dam has been overtopped on several occasions,
has been reconstructed in part and has experienced moderate deteri-
oration through the years. The gate for the outlet conduit should not
be considered operational in its present condition. In an emergency,
the outlet would have to be opened by utilizing mobile equipment.

Remedial work is required to correct deficiencies which will
become more serious with time.

10
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i IV. OPERATIONAL PROCEDURES

There are no established operational prcoedures, maintenance
programs or warning systems in effect for this dam. Grass is mowed
periodically and brush is cleared when it develops.

For a structure of this type, which is classified in the 'signifi-
cant" hazard category, a periodic observation and maintenance program
should be established to examine the dam and maintain slopes and walls.

Ii

I
I
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V. HYDRAULrC/HYDROLOGrC

5. 1 EVALUATION OF FEATURES

A. Design Data. No plans or hydraulic design were found
for Snow Pond Dam. Only sketches which accompanied previous in-
spection reports were available.

The recommended spillway design flood (SDF) for the size
(small) and hazard potential (significant) classification of this dam is
between the 100-year flood and one half the probable maximum flood
(1/2 PMF).

B. Experience Data. Because of the need to generate the
100-year flood flow for this dam, a method known as the Carl Johnson
Method described in an open-file report of the U. S. Geological Sur-
vey and based on regression analyses of certain Massachusetts stream
flow records, was used. This method resulted in a peak flow of 1495
cfs for the 100-year flood. The PMF was determined using the chart
prepared by the Corps of Engineers, New England Division in the
Guidelines. Assuming rolling terrain results in a PMF of 29, 200
cfs, considering the effect of surcharge storage (which reduces the
PMF by 500 cfs). Because the water surface area of the pond is only
25 acres, flood routing techniques were not deemed worthwhile. The
foregoing results in a value of 14, 600 cfs for the )1/2 PM F).

C. Visual Observations. The inspection revealed that 11
inches of flashboards were installed atop the concrete ogee spillway
crest. Previous inspection reports indicate that up to 12 in. of
flashboards are installed and maintained by the Ware Water Depart-
ment. Although the conditions of the concrete spillway wingwalls and
apron has deteriorated somewhat as described in Section 3, there were
no conditions observed that would indicate a reduction in capacity of
the spillway during a flood occurrence. The channel immediately
downstream of the spillway is earth with cobbles and boulders. Be-
tween the spillway and the Greenwich Road bridge some 200 ft. down-
stream, both banks are cobble-lined to the concrete wing-walls that
convey the flow of water to the 20-ft. wide by 10-ft. high bridge open-
Ing. Downstream of the bridge the channel has a slope of about 1 per-
cent for about 1000 ft., belowwhich the channel slope flattens some-
what as the flood plain widens through a swampy area about 1000 ft.
long. Downstream another 1000 ft., the flows of Muddy Brook are

12



conveyed beneath the Route 9 bridge, and 2000 ft. further the stream
meets the Ware River after passing beneath the Route .32 bridge. In
the event of overtopping of the northerly wing of the dam, it is likely
that the two houses imnediately upstream of .he bridge on the west-
erly side of Greenwich Road would suffer minor to moderate flooding.
From Greenwich Road downstream to Route 9, development is some-
what sparse and at considerably higher (25-30 ft. ) elevations than the
brook channel.

However, at Route 9 houses immediately adjacent to the Mud
dy Brook bridge would be affected as the area was during the Septem-
ber 1938 flood, when the water was 5. 5ft. deep on Route 9. Down-
stream of the Route 32 bridge a shopping center would be affected b-
even the 100-year flood flow on Muddy Brook, as would some housing
in the immediate area.

D. Overtopping Potential. As stated previously, based on
the size and hazard classifications published in the Guidelines, the
SDF falls in the range of 100-yr. flood to I/2PNMF. Assuming that the
stop logs are removed and allowing for 1 foot of freeboard, the spill-
way can safely pass 1430 cfs. This value is slightly less than the
100-year flow. However, the spillway could pass the 100-year flow
if only 10 inches of freeboard was assumed, (or if the top of the dam
was at the same elevation as the concrete walls of the spillway and
no allowance for uncertainty had to be made).

Analysis of the culvert under Greenwich Iload which is im-
mediately downstream of the dam indicates that it is capable of pass-
ing the 100-year flood with only a minimal flow depth of less than 6 in.
over the road. If a SDF of 1/4 PMF (7,400 cf: w-.s selected for this
dam, the effects on Greenwich Road would be an overtopping by ap-
proximately 2. 8 feet, assuming that the dam did not fail.

E. Evaluation. The spillway is not capable of passing the
1/2 PMF and it is questionable whether it could handle the 100-year
flood. If failure of the dam were to occur, a hazard would exist for
inhabitants and structures on the west side of Greenwich Road, at

Route 9 and adjacent to Route 32 as previouslv described. Although
the hazard would be unlikely to cause loss of life or substantial dam-
age in these areas, it is deemed to be of a significant nature.

13



If the dam were breached, Greenwich Road would act as a
second dam. Assuming that 40 percent of the dam's length was
breached, the resulting flow of 7425 cfs would cause a maximum surge
flow depth of 2.8 ft. over Greenwich Road. As stated previously, it
is likely that the two houses immediately upstream of the bridge on the
westerly side of Greenwich Road would suffer minor to moderate flood-
ini. However, downstream of Greenwich Road, a flood plain exists
which would provide an adequate storage capacitv for the peak failure
outflow.

In the event of an occurrence of a peak discharge equivalent
to 1/2 PMIF (14, 600 cfs), it would be necessary to extend the spiliway
wingwalls vertically a distance of at least 16 ft. to contain the flood
within the confines of the existing spillway. Should a peak discharge
equivalent to 1/2 PMF (14, 600 cfs) occur with the dam in its existing
state, and the dam not fail or breach, the water level would crest
4. 8 ft. above the top of the spillway wingwall. However, it is unlikely
that such a buildup would occur without first a portion of the dam being
breached.

rn conclusion, the present spillway is inadequate to pass any
flood in excess of the 100-yr. flood. An SFD on 1/4 PMF would likely
cause a failure of the dam after it was overtopped with resultant down-
stream flooding as previously discussed in Section 5. ID.

I



VI. STRUCTURAL STABILITY

8.1 EVALUATION OF EMBANKMENT STRUCTURAL STABILITY

A. Visual Observations. No visual evidence of instability
in the small earth embankment left of the spillway was noted during
the site examination on 12 May 1978.

B. Design and Construction Data. A theoretical analysis of
the structural stability of the dam embankment was not possible due
to lack of pertinent design and construction data. However, the em-
bankment cross-section in relation to pond level compares favorably
with other low embankments which have proven to be safe.

C. Operating Records. Not applicable.

D. Post-Construction Changes. There have been no known
structural changes to the embankment.

E. Seismic Stability. Since the Snow Pond Dam 's located
in Seismic Zone 2, the scope of work has not included a study of sta-
bility during earthquake events. However, it is very unlikely that
the embankment would fail in the event of an earthquake.

6.2 EVALUATION OF SPILLWAY STRUCTURLAL STABILITY

A. Visual Observations. There was no visual evidence of
movement or distress in the spillway concrete. The spillway train-
ing walls, particularly the right side wall downstream of the weir,
has experienced cracking due to local movement and undercutting.
The local stability of this low wall is suspect.

B. Design and Construction Data. No original design or
construction data are known to exist for the present spillway. A
theoretical structural analysis of the spillway was not possible due
to the lack of pertinent data. The present condition of the spillway
weir after a reported 40 years of operation plus the visual observa-
tions of its condition indicate the weir is currentl%, stable.

C. Operating Records. No oper3ting records are known to
exist for the spillway and for the outlet conduit.

15
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ID. Post Construction Changes. The spillway was reported
to be rebuilt in 1938, the gate renewed in 1964 and the flashboards
replaced in 1977.

E. Seismic Stability. A theoretical analysis for seismic
stability of the weir is not possible due to the lack of pertinent design
data. The low height of the weir, approximately 9 feet, the present
condition of the weir, and the location of the structure in Seismic
Zone 2 indicate that seismic stability of the weir should not be a prob-
lem.

1I
I1
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VII. ASSESSTMENT, RECOMMZENDATIONS
AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

A. Condition. The visual examination of the earth embank-
ment, spillway weir and concrete and stone masonry walls reveal
that the Snow Pond Dam is generally in fair condition. There are no
obvious conditions which would warrant urgent remedial treatment.
Nevertheless, certain earthwork and structural features require
corrective work to prevent further deterioration of the dam.

The spillway is not capable of passing the 1/2 PM F, and it is
questionable whether it could handle the 100-year flood. Before the
dam was overtopped, however, water would flow across the broad flat
area beyond the right abutment before where ground level is believed
to be about 1. 5 ft. lower than the top of the earth embankment on the
left side.

if failure of the dam were to occur, a hazard would exist
for inhabitants and structures downstream. However, a wide flood
plain exists directly downstream of the dam which could provide in
part the necessary storage capacity to slow down the flood waters.

B. Adequacy of Information. Although very little data are
available concerning the design and construction of the dam, the
data are considered adequate for a Phase I Investigation when sup-
plemented by field observations.

C. Urgency. It is recommended that the additional investi-
gation and remedial work outlined in Sections 7. 2 and 7. 3, respective-
ly, be undertaken as soon as practical, unless otherwise noted.

D. Need for Additional Investigation. The additional investi-
gations outlined in Section 7. 2 should be performed by the Town of
Ware.

7.2 RECOMMENDATIONS FOR ADDITIONAL INVESTIGATIONS

It is recommended that the Town of Ware engage a registered
professional engineer to undertake the following investigations:

17I1



1. An investigation of the area between the spillway and out-
let conduit to determine the source and path of seepage.
as well as the full extent of required repairs as identi-
fied in Section 7. 3B.

2. Hydrologic studies to determine what alternative meas-
ures are necessary to significantly increase the discharge
capabilities of the dam. These alternatives could include
the use of the 6-ft. diameter pipe with a properly main-
tained sluice gate and a predetermined emergency opera-
tion procedure.

7.3 REMEDIAL MEASURES

A. Alternatives. Not applicable.

B. Operation and 'Maintenance, and Procedures. It is rec-
ommended that the following general recommendations for remedial
work be undertaken by the Town of Ware to correct deficiencies
noted during the visual examination:

1. Place earth fill left of the spillway to restore the earth
embankment to its "design" cross-section. As a mini-
mum, place loam and seed or sod the slopes and top of
dam. Since erosion in this area by swimmers has been
a continued problem, consideration should be given to
surfacing this area with asphalt concrete to prevent fu-
ture wear.

2. Place earth fill right of the spillway to raise the grade
to an elevation equal to the top of the wall on the up-
stream side. Since the retaining wall on the downstream
side is lower, the earth fill may be sloped down to meet
the grade at the top of wall. The required earth fill
should be carried to a point approximately 10 ft. beyond
the end of the upstream wall. after which the fill may be
sloped down to meet existing ground.

3. Renew and repair lifting devices for the control gate on
the outlet conduit. Remove and store stop logs. Check
structural conditions of gate and repair if necessary.
This work should be accomplished immediately to make
the gate fully operable.

18I
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B 4. Reconstruct low concrete-faced masonry wall located
downstream of the spillway weir, on the right side.

Although the dam is generally in fair condition, it is impor-
tant that the following items also be accomplished:

1. Until remedial work Is accomplished, the rate of leakage
through the outlet conduit and seepage at the base of walls

i right of the spillway should be periodically monitored.

2. Round-the-clock surveillance and provisions for remov-ging flashboards should be provided by the owner during
and following periods of unusually heavy precipitation.
The owner should also develop a formal emergency pre-
paredness plan and warning system.

3. It is recommended that the Town of Ware establish a pro-
gram to periodically inspect the dam and provide for rou-
tine maintenance.

19
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APPENDIX A
INSPECTION TEAM ORGANIZATION AND CHECK LIST

Page No.

VISUAL INSPECTION PARTY ORGANIZATION 1

jVISUAL INSPECTION CHECK LIST

Dam Embankment 2

Outlet Works - Structure 3

Outlet Works - Spillway Weir, Approach
and Discharge Channels 3

i

4

... .... . ...I. .. .- .. 2 " . ._ " ' 2 ,. . . . . . .. ..



I
i

VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

Dam: Snow Pond

Date: 12 May 1978

Time: 0745-1030

Weather: High Thin Clouds and Cool

Water Surface Elevation Upstream: Approximately 3 in. water flow-

ing over flashboards. Approxi-
n.ately El. 415 (MSL Datum)

Stream Flow: Not known

Inspection Party:
Harl P. Aldrich, Jr. - Soils

Haley & Aldrich, Inc.
Allen W. Hatheway - Geology

Haley & Aldrich, Inc.
Roger H. Wood - Structural/

Camp, Dresser & McKee, Inc. Mechanical

Present During Inspection:
John W. Critchfield, Haley & Allrich, Inc.
John Harszy, Supt. Ware Water Dept.

I
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Snow Pond DATE: 12 %av 78

AREA EVALUATED CONDITION

DAM EMBANKMENT
(Left Abutment)

Crest Elevation Approximately El. 420
Current Pool Elvation Approximately El. 415
Maximum Impoundment to Not known

Date
Surface Cracks None observed
Pavement Condition No pavement
Movement or Settlement None observed

of Crest
Lateral Movement None observed
Vertical Alignment Fair to good (embankment irregular)
Horizontal Alignment Not applicable (embankment irregular)
Condition at Abutment and Some erosion by human traffic and rainfall

at Concrete Structures at spillway abutment and granite wall
Indications of Movement of There are no structural items on the em-

Structural Items on Slopes bankment
Trespassing on Slopes Unrestricted to human traffic
Animal Burrows in Embank- None observed

ment
Vegetation on Embankment Mostly grass but some portions near abut-

ment are bare
Sloughing or Erosion of Some erosion by human traffic and rainfall

Slopes or Abutments near spillway
Rock Slope Protection - No rock or riprap on upstream slope

Riprap Failures
Unusual Movement or Crack- None observed

ing at or near Toes
Unusual Embankment or None observed on embankment left of spill-

Downstream Seepage way; some seepage noted at base of
walls right of spillway (see text)

Piping or Boils None observed
Foundation Drainage None

Features
Toe Drains None
Instrumentation Systems None

HALffY & ALDRlICH. WNC.______________________________
-" MNIOGE M I--- APPENDIX -2



e VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Snow Pond DATE_: 12_av7

4 AREA EVALUATED CONDITION

OUTLET WORKS - STRUCTURE

a. Concrete and Structural

General Condition Good - deterioration of concrete, lower
portion downstream end

Unusual Seepage or Leaks Leaks each side top of gate
in Gate Chamber

Rusting or Corrosion of Outlet pipe appeared in good condition; 6-ft.
Steel Conduit diameter

b. Mechanical and Electrical (No electrical)

Lifting Device Lifting device missing at one stem of gate.
Support for device deteriorated.

Service Gate 6 ft. x 6 ft. timber gate
Stop Logs In-place to 12 in. below water surface;

growth on logs; logs wedged in position

OUTLET WORKS - SPILLWAY
WEIR, APPROACH AND
DISCHARGE CHANNELS

a. Approach Channel

General Condition No channel present - spillway is at edge of
reservoir

Floor of Approach Not observable

b. Weir, TrainingWalls& Apron

General Condition of Weir - good, some surface erosion, some
Concrete voids at possible horizontal joints

Sidewalls - fair to poor (downstream)
Apron- good

Rust or Staining None observed
Erosion At walls adjacent to weir
Spalling Some spalling at walls - concrete loose
AnyVisible Reinforcing At bottom of left training wall

h0

KU"E A ALDRCH. INC. J,______________________________
C~00&OG MASUCAOUET1' APPENDIX A-3



VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Snow Pond DATE: Mav78

AREA EVALUATED CONDITION

Any Seepage or Efflores- Both training walls, downstream portion
cence

Drain Holes Left side - 2 drains - no wateri
c. Discharge Channel

General Condition Good
Loose Rock Overhanging None observed; sides of channel covered by
Channel irregular cobbles and boulders

Trees OverhangingChannel Not significant (one tree present)
Floor of Channel Cobbles and boulders (stream bed); some

branches
Other Obstructions None observed. Highway bridge immedi-

ately downstream provides opening for
flow

0
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I APPENDIX B
LIST OF AVAILABLE DOCUMENTS AND

I PRIOR INSPECTION REPORTS

Page No.

LIST OF AVAILABLE DOCUMENTS (None)

PRIOR INSPECTION REPORTS

Date

1968 An engineering consultant to
Board of County Commission-
ers of Hampshire County 1

22 November 1972 Mass. Department of Public
Works 3

26 February 1975 Mass. Department of Public
Works 10

29 March 1977 Mass. Department of Environ-
mental Quality Engineering 17
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4' CHA- ' A

*JOHN H. RFVU27

EDWIN M. PCr&ZLAVI CFFICE COUNni COM-IISIONERS ~OE
* ~ -*-'NORTHAiM.PTC N. MAASS. 01060 HIRAM H. 8RGVNf L

4~'\ *~ 4 "~ 4 ~CNCRTHAMPiTC.1

'~""'August 30, 1968

* P ard OC Witter C..iiss toners
W tre Water Departm.!nt -

* 4 Church SLreet
*'1.4 ire, Mas.rochoisert~ 01082

'ntlemen:

The ergincuriiig consult~ant: to the Board of Councv Commission -

as of llampshire Counity has recently completedl an inspection of
.4o Pond Pam siruaited in Ware and .has submitted a report relati'

t his fincings. According to our records, the dam and pond arae
i ned by th e Towqn of Ware and fire under the jurisdiction of the

_i. .ter Department. If ownership of the dam has changed, will you
.j-,.::ndly notify our Board.

-I'The contents of the report of the engineering corisultant are.
ilfol.lows:

"lThe embEanment portion of this dani located to t he
left of the slillway is in need of attention again. Both-

* slopin- faces and the top cf the embankmnent i~micdiatnly
to thee left ol. the spillway abutment are ,eroded and repai.:s

*are necessary to the embankmnent in this area. All tree
growth along the entire length of the earth embanl'znent be-

*yond the erod-Ed point should be cut down. The area of tho-
-embank-fent nou eroded is ia the same-area where trouble
of thi.; nature has occurrei in the past. Theuse of this areii
by swiiiners causes erosion of the soi'l and prevents the
develo-,mtent of a good sod. Either the embankment should be
repaired, fromr time tq tirn2 as needed, or a good paving ohould
be plac.,ed on the embankmein: in this area which would resit

* -~ the wenr rc!sulting from rh2 usL o-teebank.ent by swir-
mers. A Type-i pavement pLaced on this portion of the em-

V-bankneiit might be the poc.mancnt solution to the erosion
problem. in aay event, the earth now eroded away should be

* I replaced, the 3mbankmenLt p:'operly shaped and surfaced.
Al

"The ma~sonry of tl~c left abut-ient of the spillway
sectiov. is in [air condition. Same erosion has taken place
on the face of Lhe abutment: wnl.l at ;he spillway ovcr-A r..;
water line. T'iis condit' Loi Is not too bed as yet but will
need attention in the futture.

V "The cown;tream stc'ne masonry wall of the 'left abut-
nient strtLctui'e is in noeli of -maintenance. joints.at tie

* stone n'asorry *ace shoulI he4 'pointed and fillted as needed
with a goo(. cec ient grout.



Boacd of 14n t- Corrmissontrs Augist 30, 1968

"The spil wav itself was o~k. M1inor erosic, was noted
S O11 the zurface of thc nasonrv. Normal fiashboacls were on

the ur',s and wa'er level in storage was ,own ahout 4 inches.
tror the top of the. fla:;hbuards..-

"Che right abuL:nent of the spi1lwaiv is in the= same gen-
era' condition reported in recent years, The concrete seems
to bc, oroding more and, though the condition is not as yet
dari2 r(n!-,, thu ov*rn'r should he giving con.;idoration to re-
pair. in *he not -too disitanr future. The retaining all at'
the toe of the right abutment is eroded on e:.:posed surfaces.-,,-

. - "The drawdcm rate' still lo,, " and r'- an of the mss-
" onry wall at the discharge end' of the dra'down tube is erod-

ing ot t'he' bottom and the side of the tub,- The gate oper-.
. ating mechanism is broken and should be repaired. The gate

should be checked within tht: next year and, following a
thorough inspection of its condition and operation mainten-"

, ance a:id repairs as then found necessary, should be accom-
plished. The drawdown tube tlhrough the dam is large in di-
ImeLer. .Any failure of the gate could ca-.se a sizeable dis-
" chargeo -ate'. S.ould thi. discharge he a result of sud-

den gate. failure, persons and property do-wnstream might suf-
" "er some damage. Consequently, the gate should be m-aintained

in wori~abie and good structural condition. It is recommended
- that the.owner'of the dam be advised of ttie necessarv main-.

tenance needed."

The repairs and maintenance work as outlined in the report of
h he enginei.'ing consultant .,hou Id be accomplished at an early date.

T2.he tree grwch on the e-.bankn.enc Lo the left If the spillway is
becoming quLte large and these trees should he cut down, The em-
ban.ienL wo.ild be in muc:. bettor dondition, woild be safer and

,:"would rt'q-zire less maint nance in the future if the tree growth
-was eliminated entirelv .',! the -rrec.- cut down and replaced with

sMaie:. t.L. a they e :ce large".

Repair; to the embankment adjacent to the left abutment of the.
'_.,-'spilway are necessary before the erosion becomes worse. Other

,work recc'rended by the engineering consultant including servicing
and maintenance of the drawduwn gate is advisable for the safety
of tihe dam.

Very truly yours,

.(*

" A.PPENDIX -2
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D
amcTowr Wax- Ccunty __ampshire 7,p T :o. -

Name of ,am Szow Pond Dem
Topo Sheet N. o 17C Yss..Rnct. : 462,400

Coord-inmares: 1T€2 0 , 397,60

Dae
Znapectad by: a- C. Sails, Nov. 22, 1972 :nspect.on Jume 1970

omm/S: As of Nov. 22, 1972

per- Assessors X , Reg. of Oeeds , Prey. mnsp. , Per. Conaact__.
Board of Water C Issioners

1. Uare Water Dept. 4 Church St. Ware, Mass. 01081
.Nam St. &No. Ci--ITown S- ale 'al. ::.

2.
Name St. & No. Ci-l/Town State 7e:. :c.

3.

Q;0EJ=-= (i any) e.g. superinten~den~t, 7?lant iamnager, appointed bY
.. h sente owner, appoLnted 'wr multi cwners.Mr. jon Ea Z Bus. 967-4 931Supt.. Wae 'ater Dept. I .-urch St. Ware, Mass. 01082 Res. 967-4618

.Nam St. ;.: :10. "i tilTown Stare .e. ".10

No. of Pictures Taken - Sketches S Description of Dam
'! A er- None located.

MOM. OF AZ;RD: (if dam shtould fail completely)*

1. Mnor 3. Severe_

2. de rtate 4. Disastrous_ _

C.1ent8. Bridg.e on Routes 9 f -2 below.Shopping Center =ear unctijon Mudy7.
r2'.±s raztni k r" asi.raa use :hanes k:'iture !tevel)pment.).

___ __ __APPENDIX B-3



D- :._2--8309-.7
-2-

Drop wall spillway ear center about 30 ft.-Aida
11o. 1 !_Ocation and T7-e: 4 ft. 4 i.. - O-ee x Section ei-n r zz ft.

Controls a , 7-'e: :l1SI boards

Aeutat_ - Cper tiT-e Yes , !,o_.

Commnt_________________________________

:,0. 2 Location and T pe: 5 f diameter AC=* pipe coduit about a0 ft. westarly

.'!p: ack an piia slide Sate and stop ing

Automatic X . !tanual X C.eraT:'e Yes X5., No .

Coi~mtS- Rp±ied in 1 Q,64

No. 3 Location and 7,e:__ _

Aut matic .• anual . Operative Yes.., No-.

Drawdown present Yes x , -__. Cperatii.e Yes , No....
Comments: See 2 above.

DAM UST."21: 2A(=: Slope ertica . Dep-k Water at Dam 10 ft..
Stone 34d conc..- acewar_

Material: Turf .Brush & Trees Rock fill,_ Iascn___. cod

Othe. Beyond aon? face walls slopes 3:1 -urf covered

Condition: 1. Good 3. Major Repairs _ .

2. 2nor Repairs _ . 4. Urgent Repairs_

8. OTr~A~~~ lp Vertical north of 3plifwayDIAP, DCFNST..W PA=: Slope 4-1 sout-h of spt],lway

South wbankment; Stone North
Material: Turf ... Brush & Trees_ . Roc fill_. !asonr-I.. 1•ood__.

Othur___________________________

C:onition: 1. ',cod__& * 3. ',,'or 7,epairs

2. :'.nor ,-pajs *. Urent lepairs - .

Coents: There is an old 3t,Yne masor--y ial about 5 ft. 46h &ound Lad at base

of westerly portion of damE beDween scilBway =nd jriwdnwt-n

APPENDIX B-4



DWI NO. 2-8-309-7
-3

IERI CY 3P-,- ',AY: Available . eeed.

Height Above :Jorzaa. wat 4 t t.

Widt so Pt. Mat2mal Earth

Candjition'. I. aood 3. Ma~jor Repa3... _.

2. vdnor Repairs 4. 4,r%3ent 'ieai&rs _
Earth emban ent on easterly end dam.

4,1/3 z

"ATM Z-L AT 7MIS OP LNSPEC-N: Pt. Above_ . Below

Top Dam X ?.L. Pri-ncipal S illway

Other Top dam is considered -o be top of upstream face wall.

Formal reebosard , /3

S74A.Tr OP =FI-C=C=,S VOTED:

Growth (Drees and rush) on -ombarjamen_ None

Anial Burrows and Washouts Note soon

Damage to Slopes or Top of a None seen

Cracked or Damaged :-asonAry None seen

7-"idence of See page NO evi. enOC found
No evience found

Erosion None seen

Trah and/or Debris Impeding Flow None

Clogged or Blocked Spillway No

Other
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2.-^. .2"=- 9-7

1. Safe X

2. Morrepairs needed

3- Conditionally safe - maor repairs needed

4. Unsafe

5. Reservoir irnpOundmant no longer ex.sats (explain)

Recommend removal from in pection 2ist

,MMRK AND RECMMM-ATI0NS: (--u'lly Exclain)

This dam was inspected with 1r. John Hai.z7, Superintendent of Ware Water
Department on November 22, 1972. It appeared to be = good order at the time
of inspection.

It is an earth embanlent dan with an. Ogee spillway of concrete construction
near the center and :oncrete or stone masonr7 face walls on nucn of both faces.
It was repaired by the Army Engineers after the 1955 flood and in 1964 the to
replaced the drawdown gate and did other repairs.

The dam serves a dual puose - it is a part of the Ware water supply system,
has a flood control f.ncton and is used for recreation.

RCS/3d /S
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DISTRCT 2

Su±ti ted by R. C. Sal.ls, P.E. Dam No. 2-8-309-7

d Date December 4, 1972 Ware

Name of Dam Snow Pond Dam

I. :46240. R3c9..
Location: Topo Sheet 'T. 17C Coor-di.ates N 462,140 E397,O0

Prov--"de *I x 11" iz clear copy of topo map with location of
Dam clearly indicated.
On .?dT Brook about 100 ft. east of Pleasant St. and about 4 mile

north of Route 9, "d. Main St. via Barnes Road and Pleasant Street.

2. 9,
Year built Unknown Year/s of subsequent re1airs

New Gate

3.
Purpose of Dam: !ater su;ply x Recreational

Zrrigation Other

Drainage Area: 19 sq. mi. acres.

Types City, Bus .& md. Dense Res. Suburban 10%Rural,par 20%

Wood & Scr-b Land 70% Slope: Steep 20% Med. 50% Sighted_0

5.
Vor-al Poending Area: 24 Acres; Ave. Depth 6'-7'

Impoadment-: 55 illion gals ; 168 acre ft.

Silted in: Yes No x Approx. Amount Storage Area

6.

No. and type of dwellings located adjacent 'o ;ond or reser-oir______
i.e. sumer hmes eto. None

7. Dimensions of Dam: Length 205- fl. Max. Feigfrt '- t-

reeboard IL t.-4n

Slopes: Upstream 1ace Vertical

Downstream 7ace Vertical westerly end - 3. Easter.

Width across top 
25*- ?E.

I
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0-:1 YO. 2-&209-7

a.
Classification )f Dam W7 :Izerial.

Spillway Structure ?ace walls

cFarth x Conc. ason--7 x Stone Masonry x

Timber .ocifl _ _ _ C ther

Dam T7pe Gravity x Straignt x Curved, Arched O. erOther

IA. Descr .ption of present la d usa - downstream of dam:

50 -- rrl 50 urbazi

B. Is thee a strage area or flood plain downstream of dam which

could acco~odate the impoundment in the event of a ccmple-te
dam failure. 7ea x no

C. Character Downstream 7alley: Narrow _ __ WTide x Developed_ 0

Rural 50% Urban 50%

10.
Risk to life and property7 in event of complete fail'Are.

No. of people _

•1o. of homes 6 - 7

No. of businesses 3 Retail

No. of industries None --pe

4Electric & Teiechone Lines
Ne. of utilities _ _ _ e and Ware Wa.ter De .

Railroads None

Other dams Yes - Rardwick Pond Dam #2-8-09-17 upstream and Xuddy
Brook Dam

Othor Bridge* on State aighways Routes 9 & 12
Town swirm1mg Pool

11.
Attach Sketch of dam to this form showing section and plan on 6j"x 11" sheet.

RCS/'rk /sm
Attacmzents

Louis Plan
Sketches
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VSArch 13, 1975

Bard of. Water C~zsaioser-
WA1*e Water Deprtt.

kr M.xssachhustts 01082

P.%E inaoecoc-fam #2-8-309-7

Snow ?oud Damn

Ca Febrm~ary 26, 197 5, an engineer fro 'Uhe Maszaai=etta Zopatment af ?uW I -
mas de a visual ispectian of thie above dam. )= records ln ~'cata that the

Ware Water CoZnasion is -Is owner. 1-a3. 7011 please mti.C7 this office if this
iz~z'omti± 13 not mum-ent.

Mhe ispection was. maxde in accordance mlth Chapter 253 of the ~aac~~tza
General Lawsa as amnded by ' bapter 595 of the Acts of 1970 (Zanta-Zafety Act).

The result of the inspect±cn iminle that this3 damn is safe; howver, the
following conditions were noted that r-uqi-rs attention:

1. Thor. is a crack in the morthwettar],- side waall of the spillw.ay
wich is aot on. inch wide and ruas from top~ to bottam of wall.

2. Just downstream of the above crack there is minor undercutting
of the bae= ieell

3. There is mina r 3spags -2z *te nct ion of t-he main kell and to's
of the oad van. Thore Are several leakz betwen t heaL4 -3 data
and side dzaels holding the 6-ate in place of 4xic, one is a.
pressure leak.

Mr. Jai= Farazy vas present dxring the inspection and indicated that theme
matters would be checked an soan as imziding conditions permitted. ',,ith az
carwpedence, please Imclude the nrber of the damn as indicated above.

7ar tro2y 'rs,

: A Acting @pml.7 CQiaf akql-Asr
cci john F'AraMzy aavpt.

_____ _____APPENDIX B-l0



:SP3C=-ON IQPCT - AS 4JD ?.ESL.VCLRS

LocaTIMN

22=F/TowR wae, Cn=7 Hampshir Dam NTo. 2-8-309-7

Name of Dam Snow Pond Dam
,O Ls. Rect.

Topo Sheet No. 17C . Coordimates: N _62,400 E397.6 0

'ate
Inspected by: Harold T. Shumay , On 2-26-7 . Last In .ecton U1-22-72

/ OEII/S: As, of 2-26-75

per: Assessors _ , Reg. of Deeds_ , Prey. rsp._X, Per. Contant I

Board of Water Comissioners
1, Ware Water Dept., 4 Church St., Ware. Mass. 01082 4j-5-67-7!

Name St. a No. CitV'To~wn Sta e Tel. Yo,

2.
Name St. A No. CI-y/Town Stats TelI. ;.

3.
Name St._ccNo. ______________

CAT~ (if a&=) e.g. supsrIneicmt, p 1 . =' nag~r, c.Zoi.tad '-.
absentee owner, appointed by =21ti cner-.

Mr. Joh Karszy Bus. 413-967-4931
Supt. Ware Water Dept., 4 Church St., Ware, Mas: .R. 3 4-67-4619

S;ame ot. :o. Ci 7T-w- Stztz: -. .0.

No. .2f Picttnes :~ween Name S ketch~es Se' n'~ - f~ ''
?lan=, are None 1ooatoe

'2 P OP HAZA : (if dam aould fiil. !ets. .)

1. Minor . 3. Savere_ _

2. :ecoderata_______ .. Zito.3troua~ I

:oaLto Approx. 55 n.--ilion gallons impoundment. - Shorpizz 'enter nar 'ni
orooic A=m are Azover. -;;Mcge* an ats. 9 1~ 32 iownstresm. ;,Ijo

41M-sra i = cam.ang is lind =cchango :Utu :I3elopmmfl).
"4ady Brook Dam No. 2-8-309-6 (presentl7 breached) is just a shor-

distance lowns treain.

I
I
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D.%1C;. 2-1--09-7

-2-

\2 CUMM~: OtL7-= XNMOLS -N !)D~WN

No. I Location and T-pe: Approx. center dam - 10' W. 1 -'" H. cone. -rest
overflow spillway "o-.a agee Irop wall 9 '
Cont-rols Yes ,TYE: ' hign flashboards - 6" in D1ace at tie of

I..npecraon

Automatic . Manual I . 0peraztve Yes I , To____

Co _mnt:Nortkester!y side wall or abut. of soil'way :s being =dercut
by water aoton at lower and of ogee 4rop -dall.

No. 2 Location and T.ye:Northwesterly of soillway - ' tia. A.C.Z.M. PiPe
slwIce.

Controls Ye , T17e:!ack & pinion al±de gate plus stop logs

Au*ctma c *.anual I . Operative Yes X , No

Co=ent3: Repaired in 1964 uart of controls in office of Water Deot- -0
prevent vandalism. eaood support, frame for part of rack & pinion gears aroot

No. 3 Location and T7pe: _ s 3pliuered by -ranaals.
- = Oz~l: MM ol 73MO - ea 7Ananmeaf -wal.3.n

801 W. ' j n te above normal. water level.

Automatic Manual . Operat:ve Yes , No_

Coe^nt3: This embankment is an emergency overflow outlet

Drawdown present Yes X , Mo. . O;erative Yes I No .
Comments: See No. 2 above

O =14 TJPSTREA4 FAO!: Slope Vertical , :e- t *:ater at am .0'
come. and stone

iaterial: T-,urf I . Bruh z Trees . Rock fill . :;asonr- I .'¢ood___

other 3:1 Turfed slopes beyond masonry face walls

Condition: 1. Caod 3. Major Repairs

2. Minor I3*pars x 4. Urgent ?.epai-s_

Co ment3: Minor erosion in so= areas of slope due -o pdes tian traffic

Vertical northerly of spillway
=1M XCANSTRVI., FACZ: Slope L'l slope southerl7 0f spillway

Southerly embanment Stone & cone. nr-eri-
"!atenal: Turf I . -rish 3 Tr.'es . ?ock .:-- . 'ason-? I_. !oiod_

Other

:cndition: 1. 3ood . :!ajr Repairs_.

2. .1nor Reali.rs I . R. rgen Repairs_.
There 13 a stone -asonr7 wall 2bouz 5' hgh arounc pad it nase of

Coaent3: aortherly part 3f dam between 3oji:,.way tnd trawdown =odUl. LPg

APPENDIX B-12



9

2. Xi-= .r :lea.airs 1 4. Urgent 2a pa:Lrs_

CO .-. t3: Sart-h embankmntn on southeasterly and of dam. Some erosion from
petdesrian ' traffic..

4 . . 830-

,;_-,: OF'= "2TN ==.:=_ 02...br -low -

oher Top of dam :s considered to be dop of upstream face wall

Growth (Trees and Br--as:) an - - Ne

A2im B%-.-ws and Wahouts Nome found

CDaae to S .o " or Top of D o=e- ror erosion of eart. e eDa roMsn on 3ouf-heasterly

I Cra %.:ked or-- aed ME.3or=- Yes - see sketc - :flas 3nd 3val-'Izx of concrete

:vtdea-.:3 of Secoage Yes - min-or seepage az union of base of !_am wall and t,op
of 5' ;ad . See $KetCf.

i E' _ r-enc3 of .?i.Jng_. Non* found

Lea&'3 Yes - some leaks were noted around e _s Of.3a-ide Sat e at *apst-,am endt of
5' diameter pi;*.

Erosion Mnor alon oap of eart embankment - see li ne 3 above
Trowh rdores Z--e U None found

Cl.-ed or Bloc ad W au None found

I Other.

--.= _ APPENDIX B-L3 _
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A . I

:.2-8-309-7

OVEFALL CONDIT:_CN:

1. S --I e______________

2. .Minor rep&ars needed__

3. Conditionally safe - major repairs needed

4. Unsafe_

5. Resev-oir i.p'ou.ansnt no lorger -xst3 (explaJn)

Rsco.end removal from inspection list

03. RM AND RSCC-DAT.ONS: (Flly L..lain)

The grade and alignent of dam strUcture and embankment are good. There was some -. uor
erosion of southeasterly embankment on the top and upstream slope from pedestrian tra.fi:
noted. A orack in the masonry of the northwesterly side wall of spillway (see sketch)
was noted. This crack is about one inch wide and rums from top to bottom of wall.

Just donmstream of this crack a slight undercutting of side wall at -nion of base of wall
with age. spillway face was observed. -'?ther along, the base of masonry wall of pad area,
see sketch, is undercut from six inches to a foot in depth and approxninatly three feet
in length. Along the downstream face of this same pad, the stone and concrete wall is
heavily spelled from water line to toe of wall. Some minor seepage was noted at .unction
of toe of ma-i dam wall and top of pad wall. This seepage is of 3all7 quantity and
appears to be of -n-or concern at this tme. A flow of water through the frie foot
diaster pipe of 5 to 6 inches in depth was noted. Investigaton inside of the pipe
showed several leaks beten the slide gats and the side channels holding gate 1z place.
One of these leaks was a pressure lask spurting water two feet -, into space and a stream
of 2 inches in diameter +. Z143 condition was brought to -he a:tention of the *Wars Water
Department Superintendent, Mr. John Harszy, who was present at inspection. He stated
these leaks would be checked as soon as working conditions permitted.

The water level of basin at toe of spillway and the heavy flow of water over the crest,
one foot, +, preventd a close inspection of these above mentioned conditions. However,
from what could be observed at this M the District recomends that the 'Ware 'ater
Departent be directed to closely check and repair the sa -at-g problems noted in the
:spetiom Report.

A
I

I.
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May 12, 1377

Board of Water Commissioners
Ware Water DeDartent Re: Insp. Darn -2-8-309-7
Att: Mr. John Harszy (Supt.) Snow Pond Dam
4 Church Street Ware
Ware, Massachusetts

Dear Sir:

on 3-29-77 , an Engineer from the '.1assacmuseti:s Depart-
ment of Public Works made a visual ins.zction of tte above dam. Dur
records indicate the owner to be Town of Ware
If this information is incorrect, ,ill you olease notify hihs office.

The inspection was made in accordance :ith t e nrovisicns of nat 'r
253 of t':a :'azsac;,usetts ^aneral Lars as amen ed (,a.s Safety Act.
Capter 706 of the Acts of 1975 transferred the juri jotion of the
so-called "Dams Safety Proaran" to thie Cz.iissicner of the Departm=n:
of Environmental Quality Engineering.

The results of the insoection indicate t-at this darn. is conitionaa:.-
safe. The followuing conditions were noted ,tnat require attention;

Better turf'cover needed on top and upstream sloce. Cracked
and spalled concrete, undercutting action. Minor seepage in several
-areas. Leaks around gate seals of drawdown qate. Erosion at end of
and around side of south easterly training walls.

le call these conditions to -our at-ntion before t:.ev ecne sericus
and more e.pensive to correct. With any corres.--ondenc- -'ease
clude the nuebar of the dam as indicated above.

C-hief Engineer

aq.F.W. Ftoev. H. T. Shurmway

I

iL - ______ APEDI B1



Cityr/Town Jars . ounty Hamoshize 7%-a= :.o. 3'g.

Name of Dam Snow~ Pona :2am

Topo Sheet Na. 17 C .Coo-dnates: N -462, aCO E 97,600

rate
inspected by--Harold T. 5humuav Cr'. '.arczi 29, 1.971. Last :=;ection Z-E-

' 6I1LVS: AS of March 19. 1977

per- Asasors......., R~eg. of :eed . Prev. Zwp x Per. ContAct X

Board of' Uatar Commisioners
1. jp,tg 'm2pt_ I Chu-ch St*'mpt. Jar. Igsnc.iu~tt3,

Namea St. CA No. C i =/ c w State 7e!.. No.

2.
Name St. No. City/TOwn 5State :a!. ':c.

3.
3 N am St. 2".. Cjtw77o~n Sa ~ z:

'... C~JA~:(if any) O.g. superintendent, plant -anager, ipzoiLnted by
absentee owner, appointed by =.~i ownmers.

Mr. John Harszy
Sunt. j;-r -9-4t%' 0at.. 4 Ch'urch Strest. Jars, 'lassac.'usettp.

"lm t. z NO. Ci :-//Tc'in State Tel. o

No. of Pictues Tae onq L. Sketch~es See 12scription of Zam.
Plans, ti-here loang located

DEMM OF F-AZABM (if d3Z a3.OUld fai COMPlerelY)*

1. Xinor__ 3. Severe ____

2. MIodrate * Disastrous
Approx. 55 m-I.Uion ;all.cna Ticounomnt - Shociiq Canter near unctlzn

Co=Ant3: '1uddv grack 3nd iarq :"-er, j=ges -in 3r t' ' Jjj ~ i
pils ilatar Deot. Lnsta_2.atiins.

-. -. -NDE B-18



Aporox. anter if art '"4-4H concrete crest
No. I Location~ 3nd T- menefpIojM a l Jax jth ocee iroowaJ2. 91: i-n

V~ ~1shocarts

Automatic Y Ya;; A ____

Co~m&=ta: 3-. _fg bt qver-1' liq flasntcards at a 454angle.

No. 2Locatlon n= e________________________

ccarol~t --7;e: 31-Cocats -ut 23C and 3in--on coftza.3, PI~US St=P

Lasterly pinion gear :s9mod-Wcimce au~Por":a rotten and t.,rokcen-
COMM : at- qtam ta tr at ilcat3 :an -- nocrated wiith ciffjtulty.

South~erly and of Jam-aeartn amoanivnenr 6U'- wx, s A.
No. 3 Location atd T7P-:-and 2 1I' above norm'al water level-

ContrczLrA_ T7-- , ____________________________

Atoatic c. Lftmrual. Crarsi±- Y3_, 10___

CcongntO: Th,4n g",arment is an emercGfncv over flows Utlat.

Drawdown ;resait Yes , x ', Cparati*.r Yaa X , ____

Coments:- q. 14n nla

0 DAM UPSTEAL4 2ACJ-: Slcps jqr~t~c-,qi, ~ ~ae a. a c
Concrte aton

Other lal turfeg ;sl2as l2vand rasonr', facs-ijall.

Condition: 1, Gctd .3. ia~or R ________

2. YJiz-c- xa~- 4. ur,:nt 23a=.Zs____

COMMentS ""h~'.ad 'ras of art~tgn 3mtankment "sa n~o tue' --over t~ezae

Vertical northearly of~ spi.!.way
Z DAM DMEA4 FACE: 52oe4:l slops soL-thv3y 2f spi.:Iway.

Stone & concrete
Mterial. T~rf X , Brs& Tra R or~k :%-1 . Wood A * _

NJortherly and
Other__________________________________

Condition: 1. rood 3.:~ Rzno~a '

2. zior 'i ~ J~ret R"!tir_____

- Co~~etV ~ ~~stj'.n ?-'tA i~nv w~

cutting of enzZtaastati'l jjUt.I.Q .L.L2-agrq

around gate sels-ses cemarks for ftitnr -etai!3.
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.'-C -: Avalable Needed

Feizht Above lor-al ate: Ft.

Wiidth Ft' . lieight , .. 2A-aterial

Condition: 1. Good 3. Major Repairs

2. Hinor Rear 4. Urgent Repairs____

Coc-ena: gettar turf :over neeced an newly llso 3rea.

- WA1 L-VEL AT T-- 0P OF SECTION: d '.-. A:bove . Below x

Top Dam ?.L. Principal Spillway_,

Other T- ? ,r-t t ,m''I

Nor:mal Freeboar 4 i/3 :,

SU~1A.E OF 0= C-=C=S NO=E:

Growth (Trees and Brush) on Mzbar-e nt ,r'
= 

'

Aninal Burrows and "Washouts :I-- ,_ ni

Damage to Slopes or Top of Dam --r -- .. , ,-~ ~-,,
Cracked or Lamaged Hasou7 : c~ and soa!=d :onc,-ts..2dutin' 'oc'i~-.

cavitias.
=-idencte of Seepage inor 'o in g-ra 'r .

Evtdernce of ?±;inrg '.-rq I~,

Leaks I-Akg ,r,,,rr4 Aoi nf ',.i9a

Erosion rr-;p'M 'ta. f rd lire Innn.,~I,~4I~r,-,r-

Trash and/or Debris --Ped- Flow " .,,

Clogged or Blocked 3pillway " ..
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--- 79VALL CONDIT-ON:

1, Safe

2. Allnor rsairs =e~ided_____________ __________

3. Conditionally sa.'e - -a.or rpai-s needed X

4. Unsafe_

5. Rasem-oir izpoundment no longer x.sts (explain)

Reeoomnd recoval from ins~zection list

R-.L'4 ARD RCPMM&=OS: (Ful-y Zlain)

The eroded area in the south east3rly emoanknent noted on last inspection
of 2-Z6-75 has been regraded but needs a tetter turf cover. The leaks around the
gate seals are still evident but of a much smaller volume than previously noted.
The gate controls arce in need of repairs-see item #6-sub 2. The 10'1- by 5'1- toe Pao
has deteriorated further and has a cavity 4" to 8" deep, i1 to 31 nigh, and 12' to ?'-'
in length on the base of the down st:am wall. The side wall of pad next to spiilxa'/
channel has cracked and is shifting in alignment. Minor under cutting action is
occurring along the union of spillway drop wall jith auutment side walls.

Minor seepage is occurring in some areas on down stream face walls and along
too of dam.

Oue to the deteriorating condition of the toe cad and other conditions noted
in this report the Oistrict rates this dam as conditionally sara - majo repairs
needed, and notes that if same rats of deterioration continues tnis dam culO
become unsafe within a nericd of time.

RTS/at

I
I
I
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APPENDIX C
I SELECTED PHOTOGRAPHS OF PROJECT

LOCATION PLAN Page No.

I Site Plan Sketch 1

PHOTOGRA PHS

No. Title Roll Frame Page No.
1. Overview of Downstream Face of Dam 7 8, 9A, v

10, 11

2. Embankment, Viewed from Left
Abutment 7 3 2

3. Embankment, Viewed from Left
of Spillway 7 4 2

4. Right Side of Dam, Viewed from
Left of Spillway 7 5,6 3

5. Upstream Face of Dam, Viewed from
Beyond Right Abutment 7 15, 16 4

6. Left Training Wall 7 20 5
7. Right Training Wall 7 23 5
8. Lower Retaining Wall and Outlet Pipe.

Downstream, Right of Spillway 7 18, 19 6
9. Downstream Channel, Viewed from

Left of Spillway 7 1,2 7

NI
I

I

I
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SNOW POND

r Pelol/nq I,/

Plan / 51re/c/ developed 11orn
Ho/e9 Aldric/h, fnc. field
cbs erva'ions.

Photogroph number crd
40 direchior oi vlW.

Snow Pond Dam
Ware, Massachusetts

SITE PLAN SKETCHr

No scale July 1978
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2. Embankment, Viewed from Left Abutment

3. Embankment. Viewed from Left of Spillway
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6. Left TraLning Wall

7.' Rih Training Wall
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APPENDIX D
OUTLINE OF DRAINAGE AREA AND

HYDRAULIC COMPUTATIONS

COMPUTATIONS Page No.

I Drainage Area 1
I Time of Concentration and Maximum

Probable Flood 2
SCS 100-Year Flood 3
Carl Johnson 100-Year Flood 6
Sketch of Spillway 7

Flood Routing 8
Greenwich Road (Pleasant Street)

Culvert Capacity 9

OUTLINE OF DRAINAGE AREA

Drainage Area Map 12
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APPENDIX E
INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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