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. furnished the owner, the City of North Adams, Public Works Department,

LY 2N S A AR N gV g

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

REPLY TO
ATTENTION 13 .

NEDED

MAY 23 1978

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts .

State House

Boston, Massadhusetts 02133

Dear Gove}nor King:

I am forwarding to you a copy of the Windsor Lake Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in~
cluded at the beginning of the report. 1 have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

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

253 Kemp Avenue, North Adams, Massachusetts 01247, ATTN: Office of
the Commissioner.

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.. -'.. o :

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 HN P. CHANDLER
As stated ' onel, Corps of Engineers
ision Engineer
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Inventory No.: MA 00281

Name of Dam: WINDSOR LAKE DAM

Town Located: NORTH ADAMS

County Located: BERKSHIRE

State Located: COMMONWEALTH OF MASSACHUSETTS

Date of Inspection 21 JUNE 1978

BRIEF ASSESSMENT

Windsor Lake Dam is an earth embankment about 375 feet long
with a maximum height of about 20 feet. On the west abutment of the dam
there is a 12.5 foot long stone masonry and concrete spillway. The spillway
sill has been narrowed to 6 feet by the construction of two concrete head-
walls. A dike, about 325 feet long and 10 feet high, is located at the north
end of the lake. The intake for a 12-inch diameter low level outlet pipe is
located near the north end of the lake. The length of the pipe is about
5000 feet. Water is discharged into the North Branch of the Hoosic River.

Phase 1 inspection and evaluation of Windsor Lake Dam does not
indicate conditions which would constitute an immediate hazard to human
life or property. Based on engineering judgement and the performance of the
earth embankment, dike and outlet works, the project is considered to be in
good condition. The project, however, does have a number of deficiencies
which, if not remedied, have the potential for developing into hazardous
conditions.

Because there are no data on Probable Maximum Floods for a drain-
age area of 0.34 square miles, it was necessary to synthesize a test flood
hydrograph for the contributing area. Because the dam is classified as small
in size, with a high hazard potential, the test flood, in accordance with
Corps of Engineers guidelines, falls between one half the Probable Maximum
Flood and the Probable Maximum Flood (PMF). Selection of 1/2 PMF as the
test flood, yields an outflow of 200 cfs which is greater than the maximum
spillway discharge capacity of 110 cfs and would result in an overtopping of
the dam by about one foot. Since the dam will be overtopped by the test
flood, it is considered that the spillway is inadequate from a hydraulic and
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hydrologic viewpoint. However, overtopping of the dam with a short duration, b "f ey
small head, would probably not breach the heavily vegetated slope of the dam. s
Nevertheless, a number of alternatives are recommended for implementation by

the owner within 12 months of receipt of this Phase I Inspection Report for pro-
viding adequate spillway capacity.

In addition, remedial measures are recommended for implementation
by the owner within 24 months of receipt of this Phase I Inspection Report to
improve overall conditions. These measures, in general, are as follows:

- Programs for observing and monitoring seepage

- Repairs to embankments and appurtenant structures

' ~ Programs for operation, maintenance and inspection

. Eugépge O'Brien P.E.
: New York No. 29823
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This Phase I Inspection Report on Windsor Lake Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection

of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

Ol H~birresd

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

Zud Yavens

FRED J. RAVINS, Jr., Member
Chief, De3Tgn Branch
Engineering Division ’

SAUL Cég;ER. Member -7-

Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR -

Chief, Engineering Division
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EREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Coples
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314, The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I investiga-
tion; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. In cases 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 detect-
able if inspected under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and extemal conditions, and is
evolutionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspection can there be
any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (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 aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES
1.1 PROCEDURES

Operational procedures for the project are not formally established
out are based on the experience of the operating personnel.

4.2 MAINTENANCE OF DAM

There is no formal maintenance manual for the project., Maintenance
of the embankment is minimal. There is no scheduled program of inspection
by the City's personnel, however, there is a statewide program of inspec-
tion established several years ago by the Department of Environmental Qual-~
ity Engineering, Division of Waterways. Prior to these inspections, the
County of Berkshire conducted inspections; a copy of their last repat dated
9 October 1967 is given in the Appendix. Also included, for historical pur-
poses, is a letter inspection report of 5 August 1907 submitted by the Divi-~
sion Engineer, Massachusetts Highway Commission.

4.3 MAINTENANCE OF OPERATING FACILITIES

There is no established maintenance program for the operating
facilities. Maintenance is carried out as needed.

4.4 WARNING SYSTEMS IN EFFECT

There is no warning system in effect or one planned.
4,5 EVALUATION
The maintenance and operating procedures for the dam and appurte-

nant structures are considered inadequate. Measures to improve these de-
ficiencies are given in Section 7.




2 EVALUATION OF OBSERVATIONS

Visual inspections made during the course of the inspection re-
saled several deficiencies which at present do not adversely affect the
lequacy of the dam. However, these deficiencies do require attention
1d should be corrected before further deterioration leads to a hazardous
sndition. Recommended measures to improve these conditions are given
\ Section 7.




The vertical and horizontal alignment of the crest is good with
only slight erosion caused by trespassing.

The downstream slope, portions of which were rebuilt last year,
is in good condition with new grass growing. It was reported that the portion
of the dike with the flatter slope was placed last year using fill from street
repairs. It is expected that the remaining steeper slope will be flattened in
the near future. (See Photograph No. 15).

d. Appurtenant Structures
The stone masonry and concrete spillway is in fair condition
with loose and missing mortar in the joints and displacement of some of the
masonry on the weir. The stone floor of the structure is covered with silt
and vegetation. Several of the stones have been displaced especially in the
area around the edge and front of the sill. (See Photograph Nos. 5 & 6)

The 12-inch intake structure was not visible since it was sub-
merged. The manhole which contains the 12-inch gate valve appears in good
condition and the valve is operable., The top of the valve stem protrudes
above the manhole cover and is bent. The outlet from the pipe, on the wall
of the concrete channel lining, is in good condition, however, the 10-inch
bleeder valve is reported difficult to operate. There are plans to replace the
valve.

e. Abutments
There were no signs of seepage or other unusual conditions at
the abutments.

f. Downstream Channel
It appears that the berm, which probably was placed subsequent

to the construction of the dam, blocks the original downstream spillway channel.

To prevent flows over the top of the berm, the channel has been blocked by
the placement of large boulders. This blockage has caused a new channel to
form along the contact between the toe of the embankment and the top of the

berm. (See Photograph Nos. 7=9). The channel,beyond the end of the berm, follows

the contact between the toe of the embankment and natural ground, ending in
the swampy area located in the vicinity of the maximum dam section. The
discharges from the swamp are through twin barrelled 30-inch diameter con-
crete conduits, located about 110 feet downstream from the embankment toe,
under a roadway and then into an unobstructed channel in a forested area(Ben-
nett Brook). (See Photograph Nos. 10 & 14).

g. Reservoir Area
In the vicinity of the dam there is no evidence of sloughing,
potentially unstable slopes or other unusual conditions which would adverse-
ly affect the dam.

3-2




SECTION 3 - VISUAL INSPECTION
3.1 FINDINGS

a. General
A visual inspection of Windsor Lake Dam was made on 21 June
1978. The weather was sunny, temperature between 75° and 80°F. Rain-
fall reportedly occurred two days before with a 1.3 inch intensity. At the
time of the inspection the lake level was about 6 inches below spillway
crest.

b. Main Embankment
The earth embankment appears to be in generally good condi-
tion. The horizontal and vertical alignments of the crest are generally good
except for some erosion resulting from pedestrian traffic. (See Photograph No. 3).

The upstream slope does not show any sloughing or trespass-
ing, but there is minor erosion, riprap displacement, many large trees and
some vegetation. Evidence exists that several large trees have been cut
down recently.

The downstream slope does not show any general erosion or
sloughing. There are, however, several transverse pedestrian paths which
have caused minor erosion. There is a heavy growth of vegetation, inclu-
ding large trees (See Photograph No. 4).

There are several seepage areas and general dampness on the
slope starting about 240 feet east of the spillway structure and extending
eastward for about 130 feet. The upper limit of the west zone varies from
34 to 38 feet below the crest edge, measured along the slope. At the toe
of the maximum dam section, extending downstream for a distance of about
110 feet, the entire area is swampy. (See Photograph Nos. 11-13).

A well maintained, grassed fill area is located downstream of
the spillway structure. It is about 200 feet long, 30 feet wide, 6 ‘2 10 feet
high, and about 10 feet below the crest of the dam. 1t appears to act as a
berm for the west side of the dam. (See Photograph No. 8).

c. Dike
A dike located at the north end of the lake appears generally
in good condition with some repairs having been performed last year. The
upstream slope has been riprapped with new stone,and several large trees
have been cut down. However, there are still several trees remaining.
(See Photograph Nos. 15 & 16),

3-1
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SECTION 2 - ENGINEERING DATA
2.1 DESIGN

Design data, drawings or specific memoranda are not available
for the original construction of the dam. There is a topographic sheet made
from photogrammetric surveys of part of the dam and is included in the
Appendix. Sketch of the dam, sections and plan, given in the Appendix
were drawn from rough field measurements made at the time of the visual
inspection.

There is little information on subsurface conditions. In August
1969, three borings were drilled by Taconic Soil Investigation Inc., New
Lebanon, N.Y., for Robert B. Deloye Inc., Architects-Engineers, Pittsfield,
Mass. A spokesman for Deloye Inc. reported that to the best of their re-
collection the drilling was part of a study to evaluate the seepage which
existed at the toe of the embankment., No record of their report is available,
However, a copy of the boring logs and a rough sketch of the boring loca-
tions are given in the Appendix.

2.2 CONSTRUCTION RECORDS

There are no detailed construction records available.

2.3 OPERATING RECORDS

No operation records are avalable and there is no daily record of
pool elevation and rainfall at the dam site.

2.4 EVALUATION OF DATA

a. Availability
Existing information was made available by Office of Engineering,

City of North Adams and Robert B. Deloye Architects-Engineers, Inc.,
Pittsfield, Mass.

b. Adequacy
The lack of in-depth engineering data did not allow for a defin-

itive review. Therefore the adequacy of this dam could not be assessed from
the standpoint of reviewing design and construction data, but is based pri-
marily on visual inspection, past performance history and sound engineering

judgement,

c. Validity
In general, the information obtained from the above mentioned

documents and personal interviews is consistent with observations made
during the inspection and therefore considered reliable.




Spillway

Type Broad crested-
Stone Masonry

Length of weir 6 feet

Crest elevation 966+ feet

Gates None

Upstream channel None

Downstream channel See Description

in Section 1.2
and Section 3.1f.
General None

j. Regulating Qutlets
The regulating outlets consist of an uncontrolled stone
masonry spillway and a 12-inch diameter cast iron low level outlet.

The spillway is 6 feet long, with a 3 feet crest width at
El 966+,

The low level outlet is a 5000+ feet long cast iron pipe
located near the north end of the lake and outfalls into the North Branch
of the Hoosic River. The discharges are controlled by means of an operating
12-inch gate valve located in a manhole at the north end of the lake. The
invert elevation of the outlet is unknown.
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Reservoir

Length of maximum pool
Length of recreation pool
Length of flood control pool

Storage (acre-feet)
Recreation pool
Flood control pool
Design surcharge
Test flood surcharge
Top of dam

Reservoir Surface (acres)
Top of dam

Test flood pool
Flood-control pool
Recreation pool

Spillway crest

Dam

Type

Length

Height

Top width

Side Slopes-Upstream
-Downstream

Zoning
Impervious core
Cutoff

Grout curtain
Other

Diversion and Regulating Tunnel

Type

Length

Closure

Access

Regulating facilities

1-5

1650+ feet
12254 feet
Not Applicable

105+

Not Applicable
Unknown
109.7

80

28.6+

29.7

Not Applicable
25+

25+

Earth

375+ feet
20+ feet
12+ feet

1 (V):2 (H)

1 (V): 1.6 (H) to

1 (V):2 (H)
Unknown
Unknown
Unknown
Unknown
None

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
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i, _Operator
The person responsible for the day-to-day operation of the

dam is:

Mr. Robert E. Galipean, Foreman

Public Works Department

Water Department

253 Kemp Avenue

North Adams, Mass. 01247

Tel. No.: (Home) 413-663-8757
(Office) 413-633-5510

1.3 PERTINENT DATA

a. Drainage Area
The total drainage area contributing to Windsor Lake is 0.34
square miles (219 acres), with no defined drainage channels. The basin
is mainly undeveloped park with some forest and very little urban develop-
ment. The surface area of the lake, at spillway crest (25 acres), is about
11% of the total drainage area.

b. Discharge at Damsite
The stone masonry spillway on Windsor Lake Dam is 6 feet
at the base with a flat crest 3 feet wide at El 966+. The computed maximum

discharge at a maximum head of 3 feet, corresponding to the top of the dam
(E1 969), is 110 cfs.

There is no record of the maximum flood at the damsite but
reportedly, the dam has never been overtopped during a major flood.

c. Elevation (ft. above MSL)

Top of dam 969+
Maximum pool-design surcharge Unknown
Maximum pool-test flood surcharge 970

Full flood control pool Not Applicable
Recreation pool 966+

Spillway crest (gated) Not Applicable
Upstream portal invert diversion tunnel Not Applicable
Downstream portal invert diversion tunnel Not Applicable
Streambed at centerline of dam 949+

Maximum tailwater Unknown

1-4
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beach and campground. The east side is private property. There are no
streams of any significant size supplying water to the lake.

c. Ownership
Windsor Lake Dam is owned by the City of North Adams. The

day-to-day operation and maintenance is managed by the Water Department
of the Public Works Department and the Parks and Recreation Department,

respectively.

d. Purpose of Dam
The impoundment provided by the dam is for recreational

purposes.

e. Design and Construction History
Original design and construction records are not available.
It is reported the dam was built about 1883 for the Windsor Print Company,

North Adams.

f. Normal Operating Procedures
There are no normal operating procedures. The operating
foreman, based upon his experience, controls discharges from the low level
outlet in order to maintain the lake level. It is reported, that the lake
level is maintained slightly below the spillway crest in summer and is
drawn down in the winter,

g. Size Classification
The dam is less than 40 feet high and has a storage capacity
of less than 1000 acre-feet, therefore it is classified as a "small'dam.

h. Hazard Classification

Windsor Lake Dam has a two fold hazard potential, the area
downstream of the main embankment and downstream of the dike. In the
vicinity of the main embankment toe there is an overnight camping facility
which could accomodate 50 or more people. About 0.5 miles downstream
in the vicinity of Mass. Route 8A there are 5 to 10 buildings. Should the
main embankment fail, there would be substantial damage in the campgrounds
with possible loss of life, and some damage occurring further downstream.

In the immediate downstream vicinity of the dike there are 10
to 15 one-and two-family houses. Further downstream (0.2+mile) the area
is completely built up with many single and multiple family dwellings. Should
the dike fail, substantial damage would occur with possible loss of life. For
these reasons the dam is in a "high" hazard potential category.
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For details on the selection of the hazard potential category
see Section 5.6.
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approximately 1 (V): 2 (H) and 1 (V): 1.6(H) to 1 (V): 2 (H) respectively.
The lower 12 feet of the downstream slope, at the maximum section, is
about 1 (V): 3 (H). The upstream slope is protected with riprap to within

5 feet of the crest. Both slopes are covered with a heavy growth of trees,
bushes, shrubs and ground cover. A fill area, about 200 feet long, 30

feet wide and 6 to 10 feet high, which effectively acts as a berm is located
near the west abutment, on the downstream slope,

A stone masonry and concrete spillway structure is located
at the west abutment. The spillway sill is about 3 feet wide, 12-1/2 feet
long, and about 3 feet high. Capping the sill is a rectangular notched con-
crete headwall with an opening 6 feet wide by 1.9 feet high. The stone
masonry training walls are approximately 25 feet long with a maximum
height of 5 feet above the spillway channel. The spillway sill is located
about one foot trom the upstream end of the walls. The training wall is
1 foot above the spillway crest where it joins the crest. The downstream
spillway channel floor, is protected with riprap within the limits of the
training walls.

A 325+ feet long dike having a maximum height and crest
width of about 10 feet is located at the north end of the lake. The upstream
slope is 1 (V): 2 (H), and is protected by 18-inch riprap. Several very
large trees are growing on the slope. The downstream slope varies from
1 (V): 3 (H) on the west end and 1 (V): 7 (H) on the east end. The flatter
slope was placed last year and there are plans to flatten the remaining
slope. The entire slope has been seeded recently,

A low level outlet is located near the north end of the lake.
Discharges are through a 12-inch diameter cast iron pipe, controlled by a
manually operated gate valve located in a manhole about 20 feet from the
crest, on the downstream slope of the dike. The pipe carries water a dis~-
tance of about 5000 feet, to an old mill (no longer in operation) located on
Union Street. Discharges from the mill, outfall into a concrete lined
channel of North Branch, a tributary of the Hoosic River, To prevent water
from freezing in the pipe, a 10-inch diameter pipe and bleeder valve are
connected near the end of the 12 inch pipe, and a steady low flow is main-
tained almost all the time, This bleeder discharge also outfalls into the
North Branch channel.

b. Location
The dam is located southeast of the intersection of Bradley

and Kemp Streets, North Adams, approximately 1/2 mile east of the Hoosic
River. The area around the lake except for the east side is a City park,

1-2




PHASE I INSPECTION REPORT

b

,_-_::, NATIONAL DAM INSPECTION PROGRAM
HUDSON RIVER BASIN

= INVENTORY NO. MA 00281

- WINDSOR LAKE DAM

CITY OF NORTH ADAMS
BERKSHIRE COUNTY, COMMONWEALTH OF MASSAC HUSETTS

e SECTION I-PROJECT INFORMATION
1.1 GENERAL

\(- a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
o of the Army, through the Corps of Engineers, to initiate a national program
o of dam inspection throughout the United States. The New England Division

of the Corps of Engineers has been assigned the responsibility of super-

& vising the inspection of dams within the New England Region, Tippetts-

E Abbett-McCarthy-Stratton has been retained by the New England Division
to inspect and report on selected dams in the State of Massachusetts,
Authorization and notice to proceed was issued to Tippetts-Abbett-McCarthy-

(-li' Stratton under a letter of May 3, 1978, from Mr. Ralph T. Garver, Colonel,
Corps of Engineers. Contract No. DACW 33-78-C-0298 has been assigned
’ by the Corps of Engineers for this work,

b. Purpose
i:-: (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
g non-Federal interests.
o

/ (2) Encourage and prepare the States to initiate quickly effect~
;‘Cj ive dam safety programs for non-Federal dams.

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

1.2 DESCRIPTION OF THE PROJECT

« a. Description of Dam and Appurtenances
Windsor Lake Dam is an earth dam approximately 375 feet
long with a maximum height of about 20 feet and crest width of about 12 feet,.
The horizontal alignment of the crest has a slight reverse "S" shape. The
upstream and downstream slopes of the embankment, as observed, are
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GENERAL OVERVIEW OF DAM
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SECTION § - HYDRAULIC/HYDROLOGIC

‘u M,

5.1 DRAINAGE AREA CHARACTERISTICS

The total drainage area contributing to the Windsor Lake is 0.34
sq. mile (219 acres), with no defined drainage channels, The basin is
mainly undeveloped park with some forest and very little urban development.

a2, :T"-.

5.2 SPILLWAY CAFACITY
F The stone masonry spillway on Windsor Lake Dam is 6 feet at the
N base with a flat crest 3 feet wide. A sketch of the spillway is shown in

the Appendix. The computed maximum discharge at a maximum head of 3
'L feet (E1 969), corresponding to the top of the dam, is 110 cfs. It was as-
, sumed that the spillway acted as a broad-crested weir and that the weir

coefficient varied from 2.44 at 0.2-foot head, to 2,92 at 3, 0-foot head.

- 5.3 RESERVOIR CAPACITY

E The maximum capacity of Windsor Lake is given as 185 acre-feet_l/ .
It is estimated that the surcharge storage available is about 80.3 acre-~feet,
which is equivalent to 4.4 inches of runoff over the entire basin.

[- 5.4 FLOODS OF RECORD

! There are no records of flow from this small drainage area, and
X no records of the maximum water elevation in the lake.

Ei:: 5.5 DESIGN FLOOD

Because there are no data on Probable Maximum Floods for an
r area of 0.34 square miles, it was necessary to synthesize a test flood
- hydrograph for the contributing area. Initially,a depth-duration relation
. for maximum probable point rainfall (10 square miles area),for duration of
l-. 6 hours to 24 hours, was taken from Weather Bureau Sources.2/ The dis-
tribution of the rainfall was based on data in a publication of the World
Meteorological Organization, _:‘_}/ Increments of depth from the depth-dura-
tion relation,at one hour intervals, were arranged in the probable storm
sequence given below:

1/ National Program of Inspection of Dams, U.S. Corps of Engineers, Vol.
. I1I, May 1975.
o 2/ Seasonal Variation of the Probable Maximum Precipitation East of the 105
i Meridian for Areas from 10 to 1,000 Square Miles and Durations of 6, 12, 24
. and 48 Hours, Hydro-meteorological Report No. 33, 1956,
t 3/ Manual for Estimation of Probable Maximum Precipitation, World Meteor-

ological Organization, Operational Hydrology Report No. 1973.

PR,
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Time (hours) Precipitation (inches)
1.0 1.5
2.0 1.8
3.0 3.4
4.0 7.0
5.0 2.7
6.0 1.3
7.0 0.8
8.0 0.5
9.0 0.5

10.0 0.35

Since runoff to the lake will be overland flow from a strip of land
about 4200 feet in length, it was estimated that there would be a lag time
of one hour. No losses were deducted from rainfall on the lake while an
infiltration loss of 0.2 inches per hour was deducted from the rainfalil.

The resulting Probable Maximum Flood inflow peak was 1387 cfs
with a runoff volume equivalent to 19.85 inches in 10 hc s; 89 percent of
the precipitation occurs in the first 6 hours. From this discharge, the
peak taken equivalent to one half the Probable Maximum Flood is estimated
to be approximately 694 cfs. The hydrograph assumptions are conservative
but believed to be necessary in the evaluation of the adequacy of the spill-
way.

5.6 OVERTOPPING POTENTIAL

The adequacy of the spiliway has been tested by routing the syn-
thesized Flood through the reservoir using a computerized routing technique
The water surface was assumed to be at the spillway crest at the beginning
of the inflow. The routed flood overtopped che dam by 1 foot with a peak
outflow discharge of 200 cfs.

In order to estimate the downstream dam failure hydrograph, the
U.S. Corps of Engineers "Rule of Thumb" guidance was used. The estimate
assumes: (a) the reservoir surface is at the top of the dam at the time of
the breach, (b) a breach of 40% of the dam length occurs (130 feet) and {(c)
the channel has an average roughness coefficient (n) of 0,07. It is estimated
that at a selected section, 500 feet downstream of the dike, the peak flood
wave discharge is 6750 cfs with a wave height of about 12 feet. The visual
inspection corroborates the information shown on the USGS Quadrangle sheet
for North Adams, Mass., which indicates, at this section, 10 to 15 houses
at or about El 910. These houses would probably be destroyed or damaged
by the estimated flood wave,
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5.7 EVALUATION

Since the dam will be overtopped by 1 foot under one half the com-

puted Probable Maximum Flood the spillway is considered to be inadequate
from a hydraulic and hydrologic viewpoint.
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SECTION 6 - STRUCTURAL STABILITY

R
RO

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations did not indicate any serious structural
problems with the embankment, spillway chute or 12-inch diameter outlet
pipe system. The deficiencies, which are described in Section 3 require
attention; recommended remedial measures to improve the deficient condi-
tions are given in Section 7.

-

b. Design and Construction Data
No design computations or other data regarding the structural
stability of the dam have been located.

On the basis of the performance experience, the visual in-
spection, as well as engineering judgment, the dam appears to be struc-
turally adequate.

L]
P

c. Operating Records
There are no operating records kept or available. There are no
records or reports of any operational problems which would affect the sta-
bility of the dam. There is one item, the difficulty in operating the 10-inch
bleeder valve on the outlet pipe, which could lead to problems. However,
it is reported that funds have already been allocated for replacement of this
valve.

d. Post-Construction Changes
It is reported the dam was built sometime around 1883. There
are no records of any construction changes which have taken place since
that time. It is reported, however, the 12-inch diameter pipe and gate
valve were replaced in 1969 and repairs to the dike were carried out in 1977,
Details of the construction are not available.

e. Seismic Stability
The dam is located in Seismic Zone No. 2 and in accordance
with recommended Phase I guidelines does not warrant seismic analyses.

rr |'=
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS AND
REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition

Phase I investigation of Windsor Lake Dam does not indicate
conditions which would constitute an immediate hazard to human life or prop-
erty. Based on engineering judgment and the performance of the earth em~
bankment, the dike and the outlet works, the project is considered to be in
good condition. The project, however, does have a number of deficiencies
which, if not remedied, have the potential for developing into hazardous
conditions.

Because there are no data on Probable Maximum Floods for a
drainage area of this size and condition, it was necessary to synthesize a
test flood hydrograph for the contributing area. The resulting Probable
Maximum Flood inflow peak; was 1387 cfs, with a runoff volume equivalent
to 19.85 inches in 10 hours; 89 percent of the precipitation occurs in the
first 6 hours. The peak discharge, taken equivalent to one half the Probable
Maximum Flood, is estimated to be approximately 694 cfs.

The adequacy of the spillway was tested by routing the syn-
thesized flood through the reservoir using a computerized routing technique,
The routing results in an overtopping of the dam by 1 foot with a peak out-
flow discharge of about 200 cfs. Since the dam will be overtopped under one
half the computed Probable Maximum Flood, the spillway is considered to
be inadequate from a hydraulic and hydrologic viewpoint.

b. Adequacy of Information
The lack of in-depth engineering data did not allow for a defin-
itive review. Therefore the adequacy of this dam could not be assessed
from the standpoint of reviewing design and construction data, but is based
primarily on visual inspection, past performance history and sound engineer-
ing judgment.

c. Urgency
Several recommendations and remedial measures described in

subsequent paragraphs should be implemented by the owner within 12 months
after receipt of this Phase I Inspection Report; others should be implemented
within 24 months.

d. Necessity for Additional Investigations
Additional investigations to assess the adequacy of the dam
and appurtenant structures do not appear necessary.

7-1
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7.2 RECOMMENDATIONS

It is recommended that, within 12 months of receipt of this report,
the owner remove the two concrete headwalls which reduce the original
width of the spillway. In addition consideration should be given to either

widening the existing spillway or constructing an adequate spillway at a
different location.

R
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7.3 REMEDIAL MEASURES

- .

a. Alternatives

The inadequacy of the spillway described in Section 5.6 and
5.7 should be corrected by the owner by removing the two concrete head-
walls which reduce the original width of the spillway. This would more
than double the width of the spillway (from 6 to 12.5 feet). The total spill-
way capacity would then be 190 cfs and would result in a computed over-
topping of the dam by about 0.2 foot. This is not considered critical, since
the assumptions used in calculating the test flood and the flow coefficient
used for the weir are conservative, In addition, overtopping of the dam with
a short duration, small head, would probably not breach the heavily vegetated
slope of the dam. Nevetheless,to prevent possible overtopping, consideration
should be given to further widening of the existing spillway or constructing an
adequate spillway at a different location,

b. Operation & Maintenance Procedures
The owner should undertake the following measures within 24
months after receipt of this Phase I Inspection Report.

1. A systematic program of observations and monitoring of
changes in the pattern and quantity of seepage should be established. Obser-
vations can be accomplished by the installation of piezometers, weirs or
flow meters.

2. A formal schedule of operations, maintenance and biannual
inspections be initiated.

3. Round the clock surveillance should be provided by the
owner during periods of unusually heavy precipitation.

4. The owner should develop a formal warning system with
local officials for alerting downstream residents in case of emergency.

5. The downstream channel of the spillway should be relocated
away from the toe of the embankment.




6. Riprap protection below the spillway crest should be
cleared, rebuilt and inspected regularly, especially following heavy storms.

f 7. Masonry training walls of the spillway should be repaired.

8. Pathways formed on the crest and downstream slope of the
dam and dike should be filled with suitable compacted embankment material
and restored to grade. Measures should be taken to prevent their reoccur-
rence.

-

s

9. The top of the 12-inch valve stem in the manhole should be
straightened. Measures should be taken to lower the stem below the cover.

- 10. The 10-inch bleeder valve should be replaced or repairwd
so that it operates easily.

- 11. All brush, shrubs, and young saplings should be removed
from all locations on the embankments and spillway channel. Large conifers,

- but not de ‘iduous hardwoods, should be removed. The remaining trees should

- be inventor. 'd and their condition monitored. 1If a tree dies, the area around
the tree should be closely monitored for seepage.
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VISUAL INSPECTION CHECK LIST
APPENDIX A
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION
PROJECT__WIND0R LAKE DAM DATE __ (6~21-78 3

TIME l-00 AM Y
WEATHER __Sunny
W.S.EIEV. 9551  u.s,

PARTY:

1. _HARVEY S. FeLdMmaN 6.

2. _JYOTINDRA H. PATEL 7.

3. 8.

4. 9. .
5. 10.

PROJECT FEATURE INSPECTED BY REMARKS

Al projed festnp wnsbedded Ay M bady mmbing.
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PERIODIC INSPECTION CHECK LIST

PROJECT_WNDSoR. LAKE DAM DATE 6-21-18
PROJECT FEATURE NAME
DISCIPLINE NAME

DAM
8P EMBANKMENT

Crest Elevation 458.0 ?

Current Pool Elevation 455.6 ¥

Maximum Impoundment to Date

Surface Cracks Nove Visible

Pavement Condition —

Movement or Settlement of Crest Noye, mgrveJ

Lateral Movement Non-e

Vertical Alignment Gwa.u.% €pod.

Horlzontal Alignment Gentna lﬁé‘* Giood
Condition at Abutment and at m Structures ___QMLLJ &sed i;\\

Indications of Movement of Structural Items on Slopes

Trespassing on Slopes Poﬂmm}; on crest 0wd several on Do 8 o

S'oée_

Sloughing or Erosion of Slopes or Abutments M evporc n o dreamn S | (3
ﬁhahmq_m_lmzﬂcem_um&g_‘;__ﬂ.w‘bm $o o'!cmjlﬁ. 1

Rock Slope Protection - Riprap Failures Jorob Submeva-4 ot Upcleass S{o’»{.')
ond » s 7-&)«91& Pk I#’:n' Lrobions

Unusual Movement or Cracking at or near Toes Nprro QLQMUS A Aacange ‘

\ al o Lgkre g s .
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Piping or Botls Nore ohcerved
Foundation Drainage Features Newe o
Toe Drains News
Instrumentation System MM

Miscellaane ousg or wesk end of Embankwmumt on Jmmaﬁc
a 200t "{ JQ«:‘ h)-' 30Pt L (M) wdth

has  Jeor ?QMRA —Tij b.uvm v absut Adume evela
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PERIODIC INSPECTION CHECK LIST
PROJECT__WNDSoR. LAKE  DAM DATE 6-21-718
PROJECT FEATURE NAME
DISCIPLINE NAME

:EGEMBANKMENT North Weak end e¥ A Wwdamwu.

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks Neva,

Pavement Condition —

Movement or Settlement of Crest News, o8atrnie d

Lateral Movement Nome ohornse 4

Vertical Alignment Gemunolly Good
Horizontal Alignment Gemenall, Case d

Condition at Abutment and at Concrete Structures + S

Indications of Movement of Structural Items on Slopes Noms. ebso ood

Trespassing on Slopes E’aiﬁ“&* o Crnonf

Sloughing or Erosion of Slopes or Abutments M of avros

Rock Slope Protec
U .

A084 fMEAS

Unusual Movement or Cracking at or near Toes Nowt G(im Y s 5\

Unusual Embankment or Downstream Seepage _ﬁa%g_dﬁmﬁh_&d‘d_%_%um
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PERIODIC INSPECTION CHECK LIST

PROJECT _WINDsoR, LAKE DAM DATE (- 2\ -2
PROJECT FEATURE NAME
DISCIPLINE NAME

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel Nowa
Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holes

\ -
b. Intake Structure Sw“mua)f& w hake, ok Ne b =

Condition of Concrete N A

Stop Logs and Slots N\A
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TACONIC SOIL INVESTIGATIONS, INC. HOLE NO.
4
£/30/69 OF GRD.ELEV.
©/30/59 NEW LEBANON, N. Y. 12125 G.W. ELEV.
_OF BORING LOG G.w.oeptH__ o' 10"
Dam Site Location .ortn fdamn, Nnosc,
MOWS ON o
SAMPLER 30 $SOI\
ké, CLASSIFICATION
o e A2 Ti8/] 28
s ] 2d -
T213 4 p)
513 2[2[10] Noist 4' 6"
[T 9] et at 6
SRR
2 0' to 2C' medium to fine sand %trace of rvavael-
7 browne.
2
10
13
ol I A )
1N
A
=
210 1 I[-n
B 1;
12
1’ﬁ
AESEAN
Bottom of hole 20!
NOTATION: N = No. blows to drive2" spoon 0" with 140, pin we. tating30 "' per blow.

C = No. blows to drive2 5 "' casing 12 With 30 Qi weight falling 214" per biow.




E
ww_8/30/49
sn_S/30/49
ET___OF

TACONIC SOIL INVESTIGATIONS, INC. HOLE NO. 1
OF GRO.ELEV.,
NEW LEBANON, N. Y. 12125 G.W. ELEV.
BORING LOG . G.w.DEPTH _‘*' IV

jger  Dam Site

wocation North idamc, Magss.

$OIL\,
CLASSIFICATION

[o] HOWS ON Zu
z SAmPLER oo
- vz
3 ¥
[+] [} 12 H -
3 sl e &Y
1 21314 13 5
2 LI 318 |35 2
31 4311 (1 I
] 31312

..A.—l'._l
O 3D Lo jCOMN I ION A

b |-
~

D

a

6

NOTATION: N = No.blowstodrive 2" spoon 5 with 1/+0ib. pin wt. falling 30 'per blew.
C = No.blows o drive 27 Yasing 12 '%ith 300, weight falling 2 Yer blow.

Moist at 4! 6v
Wet at 4' 10* lMaterial was very soft.

From 0' to 18' 9" medium to fine sand trace of
gravel small ~ brown.

18* 9" to 20' blue silt, trace of clay.
Bottom of hole 20!




ONIC SOIL INVESTIGATIONS, INC.
/ LEBANON, NEW YORK 12125

August 30, 1969

Robexrt De Loye, Architect
27 East Housatonic~ Street
Pittsfield, Mass.

Attention: Mr. Jim Beplat

Reference: Windsor lLake Dam Site
Samples were taken in conjunction with the stendard
penetration test in accordance with ASTM spescificaticn

Doring #1 was the only boring that blue silt with &
trace of clay was encountered. The fleld penctration
unconfined compressive strength test was 1.5 tons pexr
square foot.

Toxing #1 selected for water reading when finished had

a2 hydrostatic ground water table at 4' 4" at end of
oocring. rive hours later it stlll was the same. 3oring
# 2 2 2 water reading was taken at end of boring.

Borin: #1 had very soft material after 4' 10". 3cring

4 2 & 3 had a more dense material with the oxcept.on of
bering # 3 from 13 6" to 15' a soft spot was encountered.
If there are any further questions, please contact ne.

Vcr& truly yours,

CONI% BOIL INVESTIGATIONS, INC.
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PERIODIC INSPECTION CHECK LIST

“ rromor _Winne, Liwe Dam DATE ___ [,-21-7%

. PROJECT FEATURE NAME
" DISCIPLINE NAME
o OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS
= a. Approach Channel None
(-, General Condition
Loose Rock Overhanging Channel
.
e
Trees Overhanging Channel
E Floor of Approach Channel

b. Weir and Training Walls Mo\somu\ o ted Wen amd Walls

v N
. General Condition of Gonerebe _ Gemunally PA_M«.L&;.,_&&MMW
! 3 W ¢

Rust or Staining Newg &&e_«mﬂk
e
e Spalling Novmao aboineed
- v
o Any Visible Reinforcing __L&M_M,\M
N Any Seepage or Efflorescence A\ 5 ok e st
- , |
; Miscélanepu s .
e — Al Taordes Lo
c. Discharge Channel

& General Condition ygm éhu cr A tm! .
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LS.
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PERIODIC INSPECTION CHECK LIST

R PROJECT DATE b-2)-78
) PROJECT FEATURE NAME
- DISCIPLINE NAME e
‘ Low LEVEI_ CONDUIT & INLET . | Satas
OUTLET WORKS - Mgsr 12" (ast lron Cgﬂam and 10" Cact I @
r? \Qﬂ.d r e 4:- L-- « " .
o General Condition cfaSwesse M ‘a. © er Bp o
Lj Rust or Staining of Concrete N\g
- Bl
P Spalling M\'A
Erosion or Cavitation U!g
Cracking N\'&
Alignment of Monoliths '\iﬁ
Alignment of Joints Nx‘ﬁ
Numbering of Monoliths U\Pc )

+

12" Catl \rov Camdmt awd wlih v Aubwinged
in bk T Lokt Conduck 5 Bocbiolly abere ad dndin
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?(bwbr.ctl_. Lowed CD\W& ] Ak @u\‘fa}\ Hop s 10 ¢ T

Bleedor, e wdd. A Eote valer .
M As “M“\ l\"Cn“ Q)AA [ {\"QJG.L (D&u“n Qma\-\ %(’.
] Nl went DeaYHuw ooa 120 Rote Valoe

hig dall Yo Al 9{ vodaot o dww a M\?&;ﬂ?’

Qe e o sl L cosern .

......
.............. A T I I P ST TR UL P e A L
e x C T e G T R g TRt g S S S (TP ) 3 T A

o
W




N

~ v - S
n . .

Y . ——‘-T —
s 4
Shh - . . .

Ui

3 “.."Q‘..
PN W AR A AP

DATE TACONIC SOIL INVESTIGATIONS, INC. HOLENO, __ 3
START 8/30/49 OF GRD.ELEV.
Finisn__8/30/69 NEW LEBANON, N. Y. 12125 G.W. ELEV.
SHEET____OF BORING LOG c.w.pepTH__ ' 1"
PROJECT Dam Site tocation North Adams, Mass.
—_—
- [o] LOWS ON Zu
§53 z SAMPLER 20 soiL PR
82o| ¢ g% CLASSIFICATION
(/] é 1 -
oo X Py ﬁ, 1 ! av
E{Vf ——————
1 I } ‘. ZJ
~ IS5 0 01515 | Molst 3' 6
3 Sy 21317 Wet 41
ANl 51T 316
- Vi 0' to 20' medium to fine sand trace of gravel
5 small - browne.
5
1D
vy
‘/
| ol 3141 31 510
5
6
Vi
g
14 = | h| g
. \J ! 4
15 2
A
7
‘ 7 s al &1 72
-200 n — - .
Bottom of hole 20°!.
- _251
NOTATION: N = No. blows todrive 2" spoon 6" with 1401, pin we. talting 30 'per blow.
C = No. blows 10 drive 275 'basing 1 2 "Wwith 30 1. weight falling 2L "ber blow.
e e e e e [ ° ° e o ° [ °
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BERKSHIRE COUNTY 3

F.}Orncz OF THE
ENcGINEERING DEPARTMENT

MASSACHUSETTS

WiLtiam A. Hearnvy,
Counry ENGINEER

-
R

v v e

v

Court House RoBERT J. SAULNIER, 1
e, -‘;—u ‘s Y e
PirrsriELD, Mass. o1201 Ass't. County ENGINERR ST
Dt AN
E;ii 413-447-7156
D June 15, 1978 .
s e " 4
v
- TEET
.- Tippetts-Abett-McCarthy-Stratton
SN Engineers and Architects N o
. G 345 Park Avenue s e T

New York, New York 10022

T

Att'n: H. S. Feldman

Dear Sir:

-~
’

3 Enclosed herevith is a copy of the latest dam reports that I have

- pertaining to Pontoosuc Lake in Pittsfield, Ashmere Lake in Hinsdale

and Windsor Lake in North Adams., As you probably know, the Commonwealth
of Massachusetts took over inspection of dams from the county about eight
years ago.

£y v o
'

Also, I am enclosing a print of the Pontoosuc Dam that we had in our

. files. There 1is also a copy of a report of inspection of dams made in

- 1907 by one Mr. Joyner of the Massachusetts Highway Commission, which
L includes Ashmere Lake. This report, which I realize is very old, may be
- of little value to you.

{I I have scarched the records here but can find nothing further on the

b aforementioned dans.
- Very truly yours,
. b .
A - . - /
A W S (/‘ /‘:/4(’,‘_ Pe /‘(,f//
’ ro VN O B <l ’a p 74
e William A. Heaphy

County Engineer
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< RAMCACRIC -t T DR it S n et g AN AR A e L A A et At i i
COUNTY OF BERKSHIRE, MASS.
INSPECTION OF DAMS
q Q,0ct, 196
City ot Town of Nerth Adams L _ Date Q, 967 o
‘ Windser Lake Leuis J, Diumend 0. .9 _
Name of Dam ____ S . Inspector : o NNy
City-Ne, Adars City Hall,Ne. Adams,Mass AT
Owner y e emnmmeeeoe—oamn - Address y ___________ ! __________________ ._ ,,,,,, 7‘0;. — \-'n;":':j::"\.:"‘*
8 P AR et
Coretaker _CO0TE® FaArs Address \OFF nve,Ne. Adums,lass BRGNS
Location East ef intersectien ef brosley St, and Kemp Ave, ' .

Earth -rip-rapped- 300' 1z, 30' high,

Type and DImemsions e ————————eemeeeee—ecet e —asansomasaen

Stene masenry- 12'-6" wide- 3' freebeard.

Spillway, type and sigze ¥ %227 T¥S Y et -
Outlets, type and size _________~ 1. 2'C.Ip1§)e?nd gato".m
Flashboards, typovnd height______. y .-lti O e -
Date Built ._--_______1,{3§_3____ e . Condition __ Ceed .
When last repsived =" 1957 By uhose orders___ OWPOTS

01d pipe replaces sra gate psée oeperable

Nature of Repairs

Purpose of Dam _Recrg_l_lf_ 1.'....:.1 ..... -
Approximate storage of \utor.,,__5_.'_992_'__0.99.-3_".‘.'._-.t:.t :

Approximate ares of water shed

P A it L

Possible damage due to {ailure of dain

Remarks ___ . “8ITR3 D8 =& =207 S —
of area fer recreation- I'._._ﬁ‘_c___%fg_o_.r-}:_int of which 1s
repalr ef 12" gate iiving coentrel ef water level te
ewners, Aater _lexesl dewn 3' at present te permit

Recommendations _...... sheareline irpraxeients and.repaic,. .

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

leavy éamage te S.E.- Church and Aghla:::
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CREST OF DAM LOOKING EAST
NOTE PATHWAY AND HEAVY VEGETATION
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@ SPILLWAY LOOKING DOWNSTREAM
NOTE RIPRAP ON UPSTREAM SLOPE
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VEGETATION IN SPILLWAY CHANNEL FLOOR AND
MISSING AND LOOSE MORTAR ON THE SPILLWAY WALL

(&) SPILLWAY LOOKING UPSTREAM (NOTE DISPLACEMENT OF STONES),
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VIEW OF SPILLWAY CHANNEL LOOKING UPSTREAM
E STONES IN FOREGROUND FOR DIVERSION OF CHANNEL
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'WNSTREAM VIEW OF PRIMARY SPILLWAY CHANNEL
ALONG CONTACT OF EMBANKMENT AND BERM

® oo

NOTE STONES AT POINT OF CHANNEL DIVERSION

@ EAST EDGE OF BERM
OTE PRIMARY SPILLWAY CHANNEL RIGHT SIDE OF PHOTOGRAPH
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(1) DIKE AT NORTH END OF LAKE
DOWNSTREAM SLOPE
NOTE MANHOLE FOR LOW LEVEL OUTLET GATE VALVE




T NORTH END OF LAKE

UPSTREAM SLOPE

(Q DIKE A

NOTE LARGE TREES AND VEGETATION
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[ TAMS

JobNo. __149F-OF
f.- Project ___DAM  INSPELTION

Subject ___WINDSOR LAKE  SPILLWAY Head = bqsu«a (3
TABLE
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TAMS

.. Job No. Sheet i_ of
S projet —AoAM TN OBECTIN Date __July 12,7€

Subject whndsor lLake - gurd-,a,rq S+ora§¢ By .C.

. Com botetrén: © Ch'k. by
Evev. Are A Meaw A Voo \or (AF)

Heg A

L 266 2 O

" 2505 2564

G697 2 63 25 LS

w“ 2675 26 75
7

0¢8 272 52 -4

i 0€9 2% ¢ go- 2
o @70 22017 [0 Ys”
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TAMS

JobNo. L4972 -0 » Sheet A,_ of

Project DA TNSPECTION Date Lu;‘ 12,0920

Subject B - tow Hypro&rAeH g v favoley
I ‘,p“ emp___ Ch'k. by

DRANAGE AREA - 219 acres

AREAQE LAKE - 25 acres

Assiamme o 4. per sec rate  of travel
hydrehie lenqht of basn - 4200 ¢t

f - Laz Time Sottdior = 4200 coce.

= L2 hours

_l Inflow hyc!vogmph from PMP (os50me o\z'/ b vifHratiin loss)

, Total Runeff Drwumage. basin Total SPF

- Time rainfall Lake 194 acres wilow INFLow

! chrs) e i) (25 acres) From fress) for PME

" ' 15 3¢ (Detayed | hr) 38 1q
2 1.8 45 252 29% 149
5 34 95 310 : 395 198
4 70 | #s YA 746 398

. 5 2.# 63 139 1387 ¢94

: b I3 33 485 519 259 e

7 0.8 20 213 233 117

| <€ o5 1% 16 129

+

3 9 0.5 I3 582 #l
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APPENDIX E
INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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