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DEPARTMENT OF THE ARMY

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

REPLY TO
ATTENTION OF:
NEDED

WAR 06 1981

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed is a copy of the Ashley Lake Dam (MA~-00313) Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow~up
action is a vitally important part of this progranm.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, City of Pittsfield, Pittsfield, MA 01201.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In 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.
S}nczre:y, é

Incl C. E. EDGAR, III
As stated ’ Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE | INSPECTION REPORT

l, indentification No.: MA 00313
Mass. D.P.W. No. 1-2-313-1
Name of Dam: Ashley Lake Dam
Town: Washington
County and State: Berkshire County, Massachusetts
Stream: Ashley Brook
3 Date of Inspection: November 7, 1979

BRIEF ASSESSMENT

The Ashiey Lake Dam is located at the northern end of Ashley Lake
which is approximately six (6) miles southeast of the City of Pittsfield,
Massachusetts. The dam was constructed as part of the water supply
system for the City of Pittsfield and serves as a means of storage for
the new Ashley Reservoir system. The center portion of the dam is of
stone masonry construction flanked by earthen embankments on each
side which are about 0.5 feet higher than the stone masonry section.
I The structure has a stone masonry center spillway and a gate house
which are located to the left of center of the dam. Two (2'-%" square
opening) sluice gates beneath the gate house provide controlled release
of impounded water to the downstream intake reservoir (Ashley Reservoir).
The spillway crest is twelve (12) feet long ard is 2.7 feet below the top
of the dam and has provisions for stop logs about 1.0 feet high above
. crest. _The entire dam is approximately 850 feet long and has two angle
points along its face. The earthen embankment to the left is approximately
135 feet long and is at a slight angle to the stone masonry section.
The stone masonry section is approximately 465 feet long, 100_feet of
which is constructed at an angle of about 139° to main section/ An
earthen embankment approximately 250 feet long begins at the right end
of the stone masonry section and makes the transition to natural soil at
[ the right abutment of the dam. The dam is 271 feet high to top of dam
at the center spillway and its downstream channel is known as Ashley
Brook.

The City of Pittsfield owns the Ashley Lake Dam and its Water Depart-
ment regulates the control gates and spillway mode of operaton. A
t Water Department employee visits the site when required to adjust the
: sluice gates to maintain required water levels in the downstream Ashley
Reservoir.

The drainage area affecting the Ashley Lake Dam is approximately 0.64
square miles and is comprised of heavily wooded, rolling terrain. The
dam impounds approximately 1,100 acre feet at the normal pool elevation
of 1924 feet MSL and 1400 acre feet at the top of the dam elevation of
1926.7 feet MSL. The dam is INTERMEDIATE in size and its hazard
classification is HIGH.
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l‘-’ The test flood for this dam is the Probable Maximum Flood (PMF). For
this drainage area the PMF is 1,600 cfs. When this flood is routed
through the reservoir, the resulting outflow is 725 cfs. The control
gates and spillway have a combined discharge capacity of about 400 cfs
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with the water level at the top of the masonry dam section. This is
without the stop logs installed. With stop logs the capacity is reduced
to about 320 cfs. The routed PMF test flood exceeds the spillway
capacity and results in overtopping the stone masonry section of the
dam by about 0.4 feet without the stop logs and 0.6 feet with the stop
logs in place.

Routing 50% of the PMF test flood results in a spillway outflow of about
320 cfs which will allow about 1.0 feet of remaining freeboard to the top
of the stone masonry section of the dam if the stop logs are removed.
with the stop logs in place, the water level will be just at the top of
the stone masonry section of the dam and overtopping will be imminent.

Failure of the dam will resuit in serious damége to 3 homes with attendant
probable loss of more than a few lives as well as severe damage to one
primary and one secondary road.

The dam was found to be in POOR condition. Remedial measures to be
undertaken by the owner include: backfill animal burrow holes, remove
stumps, trees, and brush from the upstream and downstream faces of
the dam, mow earthen embankment slopes, remove debris from the
downstream channel and repair the stone training wall along the down-
stream channel.

There are a number of areas that warrant further investigation. The
leakage from the downstream face of the dam should be investigated to
determine a suitable means of repair. The upstream face of the dam
has extensive spalling along its entire length and this condition shouid
be corrected in conjunction with the repair of the leakage on the down-
stream face of the dam. The area along the toe of the downstream
slope of the dam is very wet and the source of this water should be
determined. Further hydraulic and hydrologic studies should be carried
out to determine the adequacy of spillway capacity; until these studies
are completed, the installation of stop logs on the spillway crest shouid
be discontinued.

The recommendations and the remedial measures outlined above shouid
be implemented within one year of the receipt of this report by the
Owner.
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This Phase I Inspection Report on ASHLEY LAKE DAM (MA-00313)

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 judgement and practice, and is hereby
submitted for approval.

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

Enginfering Division

Peameslaklicnr

ARAMAST MAHTESIAN, CHAIRMAN
Geotechnical Engineering Branch
Engineering Division

APPROVAL RECOMMENDED:

Shae B g onr

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase | Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase | Investi-
gation 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 detailed computational evaluations are be-
yond the scope of a Phase | investigation: 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 inspecton,
such action, while improving the stability and safety of the dam, re-
moves the normal load on the structure and may obscure certain con-
ditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

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

Phase | 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 inter-
preted 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.

The Phase | Investigation does not include an assessment of the need
for fences, gates, no-trespassing signs, repairs to existing fences and .
railings and other items which may be needed to minimize trespass and E
provide greater security for the facility and safety to the public. An -1
evaluation of the project for compliance with OSHA rules and regulations :
is also excluded.
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(¢c) Appurtenant Structure

1) Gate House (See photos 3, 4, 6, 18, & 21)

The gate house is a 16 foot by 16 foot brick structure
which is located to the right of the spillway. It is in refatively
good condition. However, there is extensive spalling at the
base of the gate house along the upstream face of the dam.
Inside there is a floor board missing but everything else
appears to be in good shape. The wheel operated 26 inch
sluice gates have been recent'y operated. There is a 6" x 8"
beam with a pulley used to lower and raise the two 3'8" by
4'10" wooden siide gates. The slide gates were fully opened
at the time of our inspection. During normal operation one
sluice gate is completely closed, one sluice gate is slightly
opened and both slide gates are fuliy opened. Also, there is
an 8 inch gate valve which regulates flow from one chamber
to the other. There were no visible model numbers on any of
the equipment.

2) Outlet Conduit

The outlet conduits are two 2'1%" by 2'1%" stone channels
which are regulated by the two sluice gates. During the
inspection, access to these channels was not possitle. There-
fore, we cannot comment on the condition of these conduits.

(d) Reservoir Area (See photos 1 & 4)

The shore of the reservoir is generally shallow sloping wood-
land. It appears stable and in good condition. There is no
significant debris along the upstream face of the dam or along the
upstream slope of the embankments.

(e) Downstream Channel (See photo 21, 22, & 23)

The downstream channel is a narrow channel between two
stone training walls which then passes through a 48 inch diameter
culvert beneath the access road. Downstream of the access road
the channel flows through moderately sloping woodland and becomes y
Ashley Brook.

The stone training wall is laid dry and there is some erosion

of the soil behind the wall. Also there is a section of wall which »
has collapsed into the channel. This section is located downstream :
of the spillway where the channel begins to narrow. - 4

There is some debris in the channel. The debris is primarily
small stones which may have washed down from the collapsed s
section of the retaining wall.
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The scil at the base of the stone section is covered by
long grass, weeds and brush. There is a wet area at the
base of the stone section at the bend. The entire area
downstream of the dam between the bend and the spillway is
comprised of very poor material and the area is very wet.
Photo 11 shows the ponding at the toe of the earth embankment
downstream of the stone masonry section. The area also has
an extensive growth of evergreen trees on the downstream
earth embankment. The entire area below the dam is poorly
graded and is poorly drained.

3) Spillway See photos 7, 12, 19, 20, & 21)

The spillway is located approximately 170 feet from the
left abutment of the stone masonry section. The spillway has
a stone approach section comprised of five blocks of granite
which slope upward and become the crest of the spillway.
Below the crest is a broad crested weir section constructed of
stone with two stone walls on each side of the spillway.

The spillway is in good condition, however, the stone
walls along the side of the spillway have grass and weeds
growing in the joints. The wall to the leit shows some signs
of minor seepage from the earthen embankment below the base
of the stone section.

There are two stoplogs across the spillway and these
logs are in fair condition. The stoplog guides mounted on
the spillway are in relatively good condition.

4) Right Embankment (See Photos 1 & )

The right embankment is in fair comd.tion.  The upstream

slope is partially protected by riprap and hott the upstream

and downstream slopes are covered with ta jrass and weeds.

There are three animal holes along the dowislream slope and :
they are located as follows: approxmately at the right abutment, 1
45 feet from the right abutment and 15, !{eet trom the right ]
abutment. Along the toe of the downstream wlupe there is a

wet and very soft area located about 150 feel from the right 1
abutment.

There was no evidence of erosion atong either the upstream
or downstream siope but much of the area was completely
covered by the tall grass and weeds. Evergreen trees are
growing in two sections below the embankment as shown on 1
the aerial overview photo.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

(a) General

The Ashley Lake Dam No. MA 00313, was in POOR condition
at the time of the inspection.

(b) Dam

1) Left Embankment (See photos- 8 & 9)

The upstream slope is partially protected by riprap and
is in fair condition. For the most part, the upstream slope
has a good cover of grass and trees. There was no evidence
of any significant debris along the upstream slope.

The downstream slope of the embankment was also covered
by long grass and weeds. There are two evergreen trees
growing in the right of the embankment, near the left end of
the stone masonry section (see photo 9).

There was no evidence of erosion on either the upstream
or downstream slopes of the embankment and there was no
evidence of any animal holes on either slope.

2) Stone Masonry Section (See photos 1, 3, 4, 5, 6, 7, 8,
10, 13, 14, 15, 16, & 17)

The upstream face of the stone masonry section is in
poor condition. The concrete that is visible on the upstream
face has extensive spalling. Some of the sections of spalling
have caused cavities up to 8 inches in depth. The entire
upstream face shows considerable deterioration.

The stone capping on the top of the stone masonry
section is in good condition and there is no visible evidence
of cracking along the length of the dam.

The downstream face is in poor condition. There are
two leaks located approximately ten and twenty-five feet from
the left abutment of the stone masonry section. There is also
a stone missing at the twenty-five foot location. Another leak
was noticed at the bend in the stone masonry section about
6.5 feet below the top of the dam. There was minor leakage
visable along the entire downstream face of the dam between
the spillway and the bend in the stone section.

The entire downstream face of the stone masonry section
has weeds and brush growing in the joints between the stones. -

It appeared that there may have been a slight lateral movement e
approximately 50 feet to the left of the spillway. However, j{l
this might be the original alignment of the stones. -]
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SECTION 2 - ENGINEERING DATA

2.1 Design Data

Design data for the Ashley Lake Dam is not available. Plans for
the Ashley Lake Dam are available and are listed in Appendix B. The
dam was designed by E.A. Ellsworth, Consulting Engineer, of Holyoke,
Massachusetts around 1900.

2.2 Construction Data

The design plans available for this dam show good agreement with
the visual inspection. These plans are listed in Appendix B of this
Report.

Construction data is not available for the Ashley Lake Dam.

2.3 Operation Data

There is no operational data available for the Ashley Lake Dam.

2.4 Evaluation of Data

The hydraulic and hydrologic design data was not sufficient to
satisfy the requirements of the Corps of Engineers "Recommended
Guidelines." Therefore, hydraulic and hydrologic calculations were
carried out as part of this Phase | Investigation and are discussed in
Section 5 and detailed in Appendix D.

Seepage and stability analyses comparable to the requirements of
paragraph 4.4 of the "Recommended Guidelines" are not available for
the Ashley Lake dam. Additional computations for seepage and stability
analyses have not been developed for this report, since this is beyond
the scope of the Phase | Inspection program.
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(i)

()

Spillway
1) Type:

2)

3)

4)
5)

6)

a) Spillway: Center spillway with broad crest weir section
b) Emergency Spillway: None

Length of weir:

a) Pond drain inlet: 2-2'-1%" square channels
with sluice gates

b) Spillway: 12 feet
c) Emergency spiliway: None

Crest elevation:

a) Pond drain inlet: 1,909.2

b) Spillway inlet: 1,924 without stop logs
(1925 with stop logs)

c) Emergency spillway: None

Gates: 2 2'-1%" inch sluice gates on pond drain inlet.

Upstream Channel:

a) Spillway: Reservoir

b) Emergency spillway: None

Downstream Channel:

a) Spillway: Center spillway discharging to basin
downstream of spillway

b) Emergency spillway: None

Regulating Outlets

1)
2)
3)

4)

Invert: 1,909.2 feet MSL
Size: Two 2'-1%" square channels

Description: Both channels are 4 ft. by 4 ft. channels
approximately 10 feet in length from the face of the dam
to the wooden slide gates. Beyond the slide gates the
channel narrows to 3 feet and then expands to 5 feet.
At this location the two channels are interconnected by
an 8 inch diameter pipe regulated by a gate valve. The
downstream face of this channel has the sluice gates
which regulate the flow through the two 2'-1%" square
channels which are about 13 feet long.

Control Mechanism: 2 - 3'8" x 4'10" slide gates
1 - 8" gate valve
2 - 2'1%4" square sluice gates

Gate data: None available

1-8




(e) Storage (acre-feet)

1) Normal pool: 1,100%

2) Filood control pool: N/A

3) Spillway crest pool: 1,100%
4) Top of dam: 1,400%

5) ~ Test flood pool: 1,450%

(f) Reservoir Surface (acres)

1) Normal pool: 112%
2) Flood-control pool: N/A

3) Spillway crest: 112% without stop logs
116 with stop logs

4) Test flood pool: 125%
5) Top of dam: 120%
(g) Dam
1) Type: Earth Embankment & Stone Masonry
2) Length: 850% ft.
3)  Height: 21% ft.

4) Top Width: 6+ ft. stone masonry section
10t ft. earth embankment sections

5) Side Slopes: Upstream 2.5 to 1 (embankment)
Downstream 1.5 to 1 (embankment)

6) Zoning: Type of Material Not Known

Ip) Impervious Core: Concrete (20 to 28 inches wide)
8) Cutoff: Unknown

9) Grout curtain: None

(h) Diversion and Regulating Tunnel

Not applicable




both fully open sluice gates. If stop logs are installed the spillway
capacity is reduced 80 cfs for a total of 320 cfs.

9) Total Project Discharge at Test Flood Elevation

The total project discharge at test flood elevation (1,927.1
feet MSL NGVD) is approximately 725 cfs. This is a combined
discharge including 170 cfs for the spillway, 230 cfs for the flow
through both sluice gates and approximately 325 cfs which repre-
sents the flow overtopping the masonry section of the dam by 0.4
feet.:

If stop logs are installed the total project discharge is 975 cfs with
110 cfs for the spillway, 230 cfs for the sluice gates and 635 cfs
overtopping the masonry section of the dam by 0.6 feet.

(c) Elevation (ft. above MSL, NGVD)

1) Streambed at toe of dam: 1,905.7

2) Bottom of cutoff: unknown

3) Maximum tailwater: unknown

4) Normal pool: 1,924.0

5)  Full flood control pool: 1,927.1 without stop logs.
(1927.3 with stop logs)

6) Spillway crest: 1,924 (ungated)
(1925 with stop logs)

7) Design surcharge: unknown

8) Top of dam: 1,926.7

9) Test flood surcharge: 1,927.1 (Dam overtopped by 0.4 ft)
(d) Reservoir (Length in feet)

1) Normal pool: 5,000%

2) Flood control pool: N/A

3) Spillway crest pool: 5,000%

4) Top of dam: 5,050%

5) Test flood pool: 5,080%

e e s 8y ST e R
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(b) Discharge at Damsite

l 1) Outlet Works

Normal discharge at the site is via the two 2'-14%" square
openings in the base of the gate house at elevation 1909.2%.
This discharge is to the impact basin located just downstream
of the principal spillway. In the event of flood flows, excess
flow would discharge over the spillway at elevation 1924 feet
I (MSL). It has been assumed that the normal pool elevation is
- at the crest of the spillway and that this elevation is 1924
feet above mean sea level. The U.S5.G.S. map shows the
water level at this elevation and we have related all dam
features to this datum. The existing plans are based on an
assumed datum which cannot be directly related to mean sea
- level.

2) Maximum Known Flood at Damsite

) There is no data available for the maximum known flood at
- this damsite.

3) Ungated Spillway Capacity at Top of Dam

The capacity of the spillway with the reservoir at top of dam
elevation (1926.7 feet MSL NGVD) is approximately 170 cfs.

l 4) Ungated Spillway Capacity at Test Flood

The capacity of the spillway with the reservoir at test flood
elevation (1,927.1 feet MSL NGVD) is approximately 170 cfs without
stop logs. With stop logs, the capacity is 110 cfs.

t 5) Gated Spillway Capacity at Normal Pool Elevation

When both sluice gates are open, they have capacity of approxi-
mately 215 c¢fs at normal pool elevation.

6) Gated Spillway Capacity at Test Flood Elevation

When both sluice gates are open, they have capacity of approxi-
mately 230 cfs at test fiood elevation.

7) Total Spillway Capacity at Test Flood Elevation

The total spillway capacity at test fiood elevation (1,927.1 -
feet MLS NGVD) is approximately 400 cfs, without stop logs. With )
stop logs, the capacity is 320 cfs.

8) Total Project Discharge at Top of Dam

L

The total project discharge at top of dam (1,926.7 feet MSL

NGVD) is approximately 400 cfs. This is a combined discharge h‘

including 170 cfs for the spillway and 230 cfs for the flow through j

=

) 1-5 .

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

25053

......... R o U TE A AR
T N - o T - Ly




___________________

(d) ‘Hazard Classification

i The hazard potential classification for this dam is HIGH because
of the economic losses and potential for loss of life downstream
which may occur in the event of dam failure. There is a high
potential for severely damaging about three (3) homes with attendant
probable loss of more than a few lives as well as one primary and
one secondary road.

(e) Ownership

The Ashley Lake Dam is owned by the City of Pittsfield
represented by its Board of Water Commissioners. Their offices
are at City Hall, 70 Allen Street, Pittsfield, Massachusetts 01201.

(f) Operator

The Ashley Lake dam is operated by the City of Pittsfield
through its Water Department. The Superintendent of the water
Department is Mr. Alfonso Yovis, who can be reached by telephone
L ol at (413) 443-6112. The night number is: (413) 442-0921.

(g) Purpose of the Dam

The purpose of the dam is to provide raw water storage for
- the City of Pittsfield. Water is stored in Ashley Lake, released
. through the sluice gates, and flows down Ashley Brook into Ashley
Reservoir where it enters the water supply system of the City of
Pittsfield.

(h) Design and Construction History

E The dam was designed by E.A. Ellsworth, a Consulting Engineer
: of Holyoke, Massachusetts. The Ashley Lake Dam was built in
1901.

(i) Normal Operating Procedure

Water releases from Ashley Lake are varied through manual
— adjustment of the two (2) sluice gate openings as demand dictates.

1.3 Pertinent Data

(a) Drainage Area

The drainage area for this dam covers approximately 0.64
square miles. It is primarily comprised of heavily wooded land
with rolling hills. There are no developed areas within the drainage
area.




.....

3) Principal Spillway

’I The principal spillway consists of a stone masonry approach
: and broad crested weir section which are approximately 170

feet from the left end of the stone masonry section. The
spillway crest is 12 feet long and is 2.7 feet below the top of

the dam.
l . Stop logs can be installed at the crest of the spillway to
. raise the water level to within about 1% feet of the top of the
dam.

4) Gate House

A 16 feet by 16 feet brick gate house is located to the
right of the spillway and provides the means to regulate the
water level in the Lake. Two 2'-1%" square openings with
sluice gates allow water to discharge in the impact basin to
the right of the spillway. By adjusting the sluice gates, the
R operator can set the discharge rate and thus regulate the

£ quantity of water released to the downstream intake reservoir.
The gates can also be used to regulate the water level in
storage behind the dam.

5) Right Embankment

k The embankment is approximately 250 feet long and is a

maximum of 10 feet high. The upstream slope is 2.5 horizontal
to 1 vertical; the downstream slope is 1.5 horizontal to 1
vertical; the width of the top of the dam is approximately 10
feet.

-_=s - - - »

IT r The available design and construction data do not describe
the type of material used to construct the embankment. This
embankment also has a vertical concrete core wall which
varies in width from 20 inches at the top to 24 inches at the
mid point to 28 inches at the base. This wall varies in depth
as shown on the "Elevation of Ashley Lake Dam" included in
Appendix B.

Riprap covers most of the entire length of the upstream
slope and provides erosion protection. The riprap is 1' to 2'
diameter stone.

(c) Size Classification

The dam's maximum impoundment (computed to the top of the
dam) of approximately 1,400 acre feet and height of 21 feet place
it in the INTERMEDIATE size category according to the Corps of
Engineers' Recommended Guidelines.

..............
- o -




1.2 Description of Project

(a) Location

The Ashley Lake Dam is located at the northern end of Ashley
Lake, which is approximately 6 miles southeast of Pittsfield, Massa-
chusetts. It can be reached from Pittsfield by taking William
Street to the Hinsdale townline and following Washington Mountain
Road to the Washington townline where it becomes Pittsfield Road.
Ashley Lake is approximately two miles south of the Washington
townline and about 1/4 mile west of Pittsfield Road. The dam is
shown on the U.5.G.S. Pittsfield East Quadrangle Map. The dam
is located at approximately N 42°-23'-20" |atitude and W 73°-09'-55"
longitude (see Locus Map).

(b) Description of Dam and Appurtenances

The dam consists of a stone masonry center section with
flanking earth embankments approximately 6 inches higher than the
stone masonry center section, a stone masonry center spillway and
a brick gate house. The total length of the dam is approximately
850 feet and the spillway crest is 12 feet long.

1) Left Embankment

The earth embankment is approximately 135 feet long and
is a maximum of about 6 feet high. The upstream slope is
2.5 horizontal to 1 vertical; the downstream slope is 1.5
horizontal to 1 vertical; the width at the top of the dam is
approximately 10 feet.

The available design and construction data do not describe
the type of material used to construct the embankment.
Within the embankment is a vertical concrete core wall which
varies in width from 20 inches at the top to 24 inches at the
mid point to 28 inches at the base. This wall varies in depth
as shown on the "Elevation of Ashley Lake Dam" included in
appendix B.

Riprap covering most of the entire length of the upstream
slope provides erosion protection. The riprap is 1' to 2'
diameter stone.

2) Stone Masonry Section

The available plans do not provide any information
regarding the material used for the construction of the stone
masonry section of the dam. It is approximately 465 feet long
and is a maximum of 21 feet high at the spillway and gate
house. The upstream face is vertical; the downstream face
was constructed with a batter of 4"/ft. and the width of the
top of the dam is approximately 6 feet.
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PROJECT INFORMATION

1.1 General

(a) Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a National
Program of Dam inspection throughout the United States. The
New England Division of the Corps of Engineers has been assigned
the responsibility of supervising the inspection of dams within the
New England Region. Tighe & Bond/SCI has been retained by the
New England Division to inspect and report on selected dams in
Massachusetts. Authorization and notice to proceed were issued to
Tighe & Bond/SCl under a letter of October 24, 1979 from Colonel
William E. Hodgson, Jr., Corps of Engineers. Contract No. DACW-
33-80-C-0005 has been assigned by the Corps of Engineers for this
work.

(b) Purpose

1) Perform technical inspection and evaluation of non-federal
dams to identify conditions which threaten the public safety
and thus permit correction in a timefly manner by non-federal
interests.

2) Encourage and prepare the states to initiate quickly
effective dam safety programs for non-federal dams.

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

(c) Scope

The program provides for the inspection of non-federal dams
in the high hazard potential category based upon location of
the dams, and those dams in the significant hazard potential
category believed to represent an immediate danger based on
condition of the dams.
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3.2 Evaluation

The dam is generally in POOR condition. The potential problems
noted during the visual inspection are listed as follows:

a)

b)

c)

d)

e)

f)

g)

h)

i)

k)

m)

n)

.......

L )
...............

.......

Three significant leaks and numerous minor leaks were observed
on the downstream face of the stone masonry section.

The downstream face of the stone masonry section has grass,
weeds, and brush growing in the joints between the stones.

The upstream face of the stone masonry section has excessive
spalling which has caused cavities up to 8 inches in depth.
There is considerable deterioration of the upstream face of
the stone masonry section.

Both earth embankment sections are covered with tall grass
and weeds.

The downstream face of the left earth embankment has two
evergreens growing very near the left end of the stone
masonry section.

There are trees growing very close to the dam to the [eft of
the spillway.

A section of the stone training wall has collapsed into the
downstream channel.

There are evergreen trees growing very close to the stone
masonry section near the bend in the dam.

There are three animal holes located on the downstream slope
of the right earth embankment.

There is a wet area near the toe of the downstream slope of
the right earth embankment.

There is a soft area near the toe of the earth embankment
downstream of the stone masonry section located to the right
of the bend in the section.

There is substantial seepage at the toe of the downstream
face of the stone masonry section located to the right of the
spillway. Water is ponding in this area and it appears that
the soil is poorly drained.

There may be a slight lateral movement of the stone masonry
located approximately 50 feet to the left of the spiliway.

There is some minor debris in the downstream channel near
the section of training wall that has collapsed.
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SECTION-4 - OPERATIONAL AND MAINTENANCE PROCEDURES

‘ 4.1 Operational Procedures

E (a) General

[“ : No written operational procedures are available for this dam.
! . (b) _Description of Any Warning System in Effect

o There is no written warning system in effect.

4.2 Maintenance Prodecures

(a) General

There is no evidence that any maintenance has been done on
this dam in many years.

(b) Operating Facilities

Operation of the sluice gates to regulate the release of water
to Ashley Reservoir is the only mechanical item that must be
exercised on a regular basis. At this time, the City of Pittsfield
Water Department checks the water level of the intake reservoir
and adjusts the setting of the sluice gates accordingly on a regular
basis.

4.3 Evaluation

Detailed operating procedures shouid be developed since the dam is
part of the City of Pittsfield water sypnly system and emergency opera-

Regular maintenance inspections should be carried out at least annually.

Until the recommendations listed in Section 7.2 are completed, the
installation of stop logs on the spillway crest should be discontinued.

A formal, written downstream emergency flood warning system
should be developed.

4-1
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SECTION 5 - EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

The Ashley Lake Dam in Washington, Massachusetts is in the
watershed of the Housatonic River. The dam is located approximately
3.5 miles upstream of the confluence of Ashley Brook and Sackett
Brook. The upstream drainage area is approximately 0.64 square miles
with rolling topography.

The dam itself is 850 feet long, with a stone masonry center section
flanked by two earthen embankments which are approximately 6 inches
higher than the masonry section. The spillway is located to the {eft of
the center of the dam and consists of a stone approach and broad
crested weir section. Two sluice gates regulate the water release to
the downstream water supply intake reservoir (Ashley Reservoir). Flow
proceeds under the gate house through a 26 inch square stone channel.

5.2 Design Data

There is no design data available for this review and the available
plans were insufficient to determine all hydraulic and hydrologic features
of the Ashley Lake Dam. The dam was designed by E.A. Ellsworth
and the plans are based on an assumed datum. Since the U.S.G.S.
mapping shows an elevation of 1924 (MSL) for the water level, it has
been assumed that this is the elevation of the crest of the spillway and
the normal pool elevation.

5.3 Experience Data

No records of flow or stage are known to be available for the
Ashley Lake Dam No MA 00313.

5.4 Test Flood Analysis

The hydrologic conditions of interest in this Phase | investigation
are those required to assess the dam's overtopping potential and its
ability to safely allow an appropriately large flood to pass. This re-
quires using the discharge and storage characteristics of the structure
to evaluate the impact of an appropriately sized Test Flood. The original
hydraulic and hydrologic design calculations are not available for inclusion
in this Report.

Guidelines for establishing a recommended Test Flood based on the
size and hazard classification of a dam are specified in the "Recommended
Guidelines" of the Corps of Engineers. These guidelines state that
dams classified as INTERMEDIATE in size and "HIGH" in hazard potential
e tested against a Probable Maximum Flood (PMF) test flood.

The determination of the PMF for Ashley Lake is based on the
Corps of Engineers "Preliminary Guidance for Estimating Maximum Probable
Discharges in Phase 1 Dam Safety Inspection" dated March 1978. The
guide curves provided cover drainage areas as small as 2.0 sq. miles,
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whereas, the Ashley Lake dam drainage area is only 0.64 sq. miles.
o Due to non-availability of data for a drainage area of this size, an
E u extrapolation of the guidance curve has been used.

Graphically extending the guidance curve results in a unit discharge
of 2475 CFS/sq. mile of drainage area which results in a PMF test fiood
- of 1600 CFS for the Ashley Lake drainage area.

The test flood has been routed through the reservoir using the
! iteration process as outlined in the Corps of Engineers, "Preliminary
Guidance for Estimating Probable Maximum Discharges in Phase 1 Dam
Safety Inspection." The Ashley Lake Dam has a relatively large impound-
ment area and, consequently, a relatively large available surcharge
storage for the small drainage area of the watershed. This, in effect,
significantly dampens out the spillway outfiow related to the test flood.
Routing the PMF test flood of 1600 CFS through the reservoir results in
a spillway outflow of approximately 725 CFS. This routing assumes that
the level of the pond at the start of the storm is at the crest elevation
of the spillway and that the stop logs are not in place. If the stop
logs are installed and the pond elevation is at the top of the stop logs
(elevation 1925%) at the beginning of the storm, then the routed PMF
test flood results in a spillway outflow of approximately 975 CFS.

The combined spillways have a capacity of approximately 400 CFS
without stop logs and 320 CFS with stop logs with the pond elevation at
the top of the masonry section of the dam. The routed PMF test flood
will exceed the capacity and overtop the masonry section of the dam by
about 0.4 ft. without stop logs in place and 0.6 feet with the stop logs
in place. Since the earth embankment sections are about 0.5 feet
higher than the stone masonry section, the earth embankment sections
might be barely overtopped.

A test flood of 50% of the PMF test flood was routed through the
reservoir both with and without the stop logs in place. Fifty percent
of the PMF test flood without stop logs results in a spillway outflow of
about 320 CFS and allows about 1.0 feet of freeboard to the top of the
masonry dam. With stop logs in place, the spillway outflow is also
about 320 CFS, but the water level would be just at the top of the
masonry dam with no remaining freeboard.

For both the PMF and 50% PMF test storms, the stop logs being in
place has an impact on the overtopping potential. For a PMF test
flood, the earth embankments are threatened and for a 50% PMF test
storm a non-overtopping condition is increased 1o imminent overtopping
of the masonry sections of the dam.

Since over 50% of the total spillway capacity is provided by the
two manually operated sluice gates, the spillway capacity should be
considered inadequate and further studies are required.

This analysis indicates that the operation of the dam in regards to
the spillway stop logs is important and warrants special attention. Due
to the limited capacity of the spillways, the storage characteristics of
the impoundment area became significant during storm flow conditions.
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In view of this, it would appear prudent to discontinue the use of stop
logs across the spillway and maintain as much surcharge storage capacity
as possible.

5.5 Dam Failure Analysis

A dam failure analysis using the procedures in the Corps of Engineers
"Rule of Thumb Guidance For Estimating Downstream Failure Hydrographs"
dated April 1978, was performed for the Ashley Lake Dam. The assumed
conditions are as follows:

1. Water level prior to breach is at top of dam elevation.

2. Stream flow at time of breach is te.st flood outflow from routed
PMF test flood.

For an assumed breach equal to 40% of the dam's length computed
at half height, the breach length is approximately 124 feet. The resuliting
dam failure flow, using a water height of 21 feet, is 20,000 CFS.

The first damage area impacted by dam failure flow is directly
downstream of the dam. The test flood flow prior to dam breach is 725
CFS resulting in a river stage of about 1.0 feet. The dam failure flow
is 20,000 CFS resulting in a river stage of about 10.5 feet. The only
development directly downstream of the dam is New Lenox Road which is
a secondary gravel surfaced road at this location. Post-failure flow will
overtop the roadway by about 10 feet.

The second area impacted by dam failure flow is the Ashley Reservoir
intake Dam located about 12,000 feet downstream of the dam. Prior to
dam breach, the test flood flow is 725 CFS. This will overtop the 300
foot long stone masonry intake dam by about 0.6 feet, but is not expected
to result in significant damage. The attenuated dam failure flow is
17,700 CFS which will result in overtopping the intake dam by about
4.9 feet. It is possible that the masonry intake dam can withstand this
amount of overtopping, however, should it fail, the impoundment is
very small and additional flow will not be significant in this analysis.
Failure of the intake dam will, of course, result in loss of the water
supply capacity of this portion of the Pittsfield water supply. Just
downstream of the existing intake dam, there is an old intake dam
which has been breached. This breached dam is not significant in
either attenuating or increasing the dam failure flow in this analysis.

The third damage area impacted by dam failure flow is the crossing
of East New Lenox Road about 23,100 feet downstream of the dam.
There are 2 houses adjacent to the culvert crossing, one of which is
about 8 feet, and the other about 10 feet, above the stream channel.
Prior to dam breach, the test fiood flow is 725 CFS which will result in
a river stage of about 2.0 feet. The culvert has a capacity of about
2450 CFS as open channel flow without any surcharge, therefore, the
flow is adequately conveyed through the culvert. The dam failure
attenuated flow is 14,200 CFS which will exceed the surcharged capacity
of the culvert and overflow the roadway by about 4.0 feet. This will
result in a river stage of about 12 feet at the crossing and flood the 2
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houses; one by about 4 feet and the other by about 2 feet. This will
have the potential for severe damage to both houses and the roadway

i crossing.

The fourth damage area impacted by dam failure flow is a house
located adjacent to the stream channel about 23,900 feet downstream of
the dam. The house is about 3 feet above the stream channei. Prior
’ to dam breach, the test flood flow is 725 CFS and results in a river
stage of less than 1.0 feet. The dam failure attenuated flow is 14,200

.- CFS and results in a river stage of about 5.0 feet. This will flood the
house by about 2.0 feet and seriously threaten the structure and its
occupants.

The dam failure flow reaches the confluence with the Housatonic
River about 26,300 feet downstream of the dam. Between the confluence
- at the next downstream hazard area there is over 500 acres of floodplain
area which will attenuate the dam failure flow to a non-hazardous magni-
tude. Therefore, no additional houses or development areas are threatened
downstream of the confliuence.

e In summary, the dam failure flow has a high potential for damaging
about 3 homes with attendant probable loss of more than a few lives.
In addition, 1 primary road and 1 secondary gravel surfaced road have
a high potential for damage due to a dam failure.
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

A number of deficiencies were noted during our inspection which
may affect the structural stability of Ashley Lake Dam including the
missing stone in the masonry section, the apparent lateral movement of
the masonry section, the numerous leaks in the masonry section, the
extensive spalling of concrete on the upstream face of the masonry
section and the numerous soft, wet areas on the downstream side of the
dam.

Since this is a high lazard dam, seepage and stability analyses
comparable to the requirements of paragraph 4.4 of the '"Recommended
Guidelines for Safety Inspection of Dams" should be carried out.

6.2 Design and Construction Data

The plan listed in Appendix B of this report are the only available
data for the Ashley Lake Dam. Although these plans were helpful
during the inspection of the facility, they do not provide sufficient
information to determine the structural stability of the earth embankment
or stone masonry sections of the dam.

6.3 Post Construction Changes

There have been no reported modifications since the dam was built
in 1901.

6.4 Seismic Stability

The Ashley Lake Dam is located in seismic zone 1. According to
the recommended Corps of Engineers guidelines, a seismic analysis is
not warranted.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS AND

REMEDIAL MEASURES

7.1 Dam Assessment

(a) Condition

The dam and its appurtenances are generally in POOR condi-
tion at the present time.

(b) Adequacy of Information

There is insufficient design and construction data to permit a
complete assessment of dam safety.

(c) Urgency

The recommendations and remedial measures described herein
should be implemented by the owner within one year of receipt of
this Phase | Inspection Report.

7.2 Recommendations

It is recommended that the following studies or actions be conducted
under the supervision of a qualiified, registered professional engineer:

1. Seepage and stability analyses of the dam, meeting the require-
ments of Section 4.4 of the "Recommended Guidelines for
Safety Inspection of Dams" should be carried out. The
following items should be considered as part of these analyses:

a. The cause of the numerous leaks in the stone masonry
section should be investigated. Repair of the spalling
concrete on the upstream face of the stone masonry
section may be required.

b. The cause or causes of the wet areas noted at the i
downstream toe of the right earth embankment and the -
soft and wet areas downstream of the stone masonry ﬂ
section should be investigated. }

c. The apparent lateral movement of the stone masonry
section approximately 50 feet left of the spiliway as well .
as the cause of the missing stone from the masonry -
section should be investigated. =

2. Further hydraulic and hydrologic studies should be carried o
out to determine the adequacy of spillway capacity. -

3. Remove all trees and stumps from the upstream and downstream -
faces of the earth embankments and maintain these areas clear A

of trees within 30 feet horizontally from the toe of the dam. Y

-

&
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All holes as a result of tree stump removal should be backfilled
with suitable material.

7.3 Remedial Measures

(a) Operation and Maintenance Procedures

It is recommended that the owner institute the following
remedial measures:

1) Establish a regular maintenance program for the Ashley
Lake Dam.

2) Trim all fong grass, brush and weeds on the upstream
and downstream faces of the embankment sections and maintain
these areas trimmed.

3) Backfill all animal holes with suitable material.

4) Remove all debris from the downstream channel and
repair the stone training wall along this channel.

5) Develop and implement a formal, written downstream
emergency flood warning system.

6) Develop and implement a program of complete annual
technical inspections.

7.4 Alternatives

There are no meaningful alternatives to the above recommendations.
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INSPECTION CHECK LIST
PARTY CRCANIZATIONW

ST A

0207 Ashley Lake Dam (MA 00313) DATZ_Nov. 7, 1979
Washington, Massachusetts

O]

TDRZ= 12:00 Noon

WEATHZ? Cloudy & mild

W.S. ZLIV, U.S. RIS

LIV .
ol

ON

Hydrology/
. G.H. McDonnell, P.E., Hydraulics

-2

. E.A. Mce, P.E., Soils/Hydraulics

8
D.M. Lenart, P.E., Civil 3. S
0

. H.A. Koski, Civil 10.
TRCOEICT TZATUEZ TEPICID FEMAEES
1. All project features were inspected by all party members
z.
"-
S.

|9}

Also present:
R. Pulver - City of Pittsfield Water Department

s e+
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See Plans

Current Focl IZievaticn 0.1 feet below spillway crest (not on
MSL)

Unknown

Spalling along entire upstream face

No pavement ‘
None apparent

Possible movement apnroximately 50 ft. to
left of spillway

Good

Good
Some spalling, weeds & brush growing

Condition 2% Abutrment arndé 2t Concrete between stones in downstream face of dam
Structures Two trees growing near left abutment of
rock dam
Tndicatians of Movement of Siructural .
ic = vemE Back side of dam very wet
Items con Slogpes

Poor material, very spongy

Trespassing on Slepes Not apparent

Veritation on Slopes High grass, woods, brush & irees

Siocughing or Zrosion of Slopes or Some erosion around leaks
Abutments

None apparent

Unusual Moverment or Cracking et or

necr Tces Very wet and spongy

Unusunl Zmzanrment or Downcthrean Very wet at leaks, material below the
Scepage dam is not granular

- 2 - \J el

Tizirng or 3zils None apparent

Founditicn Drelnage Features None

Tze Treins None

Irotrumerntetion Svsten one - 1
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APPENDIX B

The following plans are available at the City of Pittsfield Water

Department offices:

1.
2.

0o 9~ O

Location Plan

Plan and elevations with section of proposed dam ("Elevation
of Ashley Lake Dam," taken from this plan, is included herein.)

Detail plan for gatehouse
Details of gatehouse substructure

Detail of coursed rubble around outlets from gatehouse
(copy included herein)

Spillway granite walls
Stone coping plan
Overflow spillway detail

Ashley Lake bottom contours

No. 5 was the only document available for reproduction and of

such size and/or quality as to allow insertion in this report.
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None apparent
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48" diameter boiler plate culvert at
downstream crossing of access road
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-3 OVERVIEW (AERIAL)
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ASHLEY LAKE
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CONSULTING ENGINEERS CORPS OF ENGINEERS
CASTHANPTON, MASS. WALYHAN, MASS.

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

LOCATION AND ORIENTATION
- OF PHOTOS

ASHLEY LAKE DAM ( MA OO313) WASHINGTON
BERKSHIRE COUNTY MASSACHUSETTS
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GOVEHNNENT EXPERSE

Photo 4 - Dam overview
looking easterly from
left abutment.

Photo 5 ~ Upstream
face of dam looking
easterly.

Photo 6 - Upstream
face of dam looking
westerly at base of
gate house.
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Photo 7 - Looking
northerly at up-
stream face of
dam left of spill-
way.

Photo 8 - Upstream

face of dam looking
westerly from gate

house.

Photo 9 - Looking north-
erly at left abutment
of stone dam.
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REPRODUCED AT GOVERNMEN & . PENSE

Photo 10 - Downstream
face of dam looking
westerly from bend.

Photo 11 - Wet area at
toe of slope looking
northerly from dam.
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Photo 12 - Trees left
of spillway looking
southerly from dis-
charge channel.

Photo 13 - Downstream
face of dam looking
northerly from dam.
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REPRODUCED AT GOVERNMENT EXP

Photo 14 - Leakage
from stonec dam.

Photo 15 - Apparent
leakage from stone dam.
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Photo 16 - Leakage
from stone dam.

Photo 17 - Overview of
wet area along base of
stone dam.
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REPRONDUICED AT GOVERNMEGNE-&XPENSE
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Photo 20 - Dowastream
face of spillway.

Photo 21 - Downstream
face of dam at gate
house outloets.
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Photo 22 - Discharge
coannel looking nor-
teorly trom o pate

RIFIRETON

Paoto 25 - Discharge
channel just down=
¢ ospillway.
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