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PHASE I INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification No.: MA 00732
Name of Dam: Shaker Mill Pond . Q
Town: West Stockbridge
County: Berkshire
State: Massachusetts
Stream: Williams River
Date of Site Visit: 30 May 1979

BRIEF ASSESSMENT

Shaker Mill Pond Dam consists of a gunite covered
concrete and masonry spillway structure between approach
channel walls and abutting earth roadway embankments.
The overall length of the dam is about 50 ft. and its
maximum height is 20.4 ft. There are two regulating
outlets at the dam site. The dam was originally built
in 1910 to provide a pond for power generation. Shaker
Mill Pond is now used for recreation and as a fire pro-
tection supply.

Due to extent of downstream development that would
" be affected in the event the dam were to fail, Shaker

Mill Pond Dam is qonfirmed as having a "high" hazard
potential in acc6-dance with Corps of Engineers guide-
lines.

The dam is in fair condition, based on a
visual examination of the structure. Several deficiencies, -

. mainly due to deterioration, were noted. However,
there was no evidence of settlement, lateral movement
or other signs of structural failure of the dam, or
other conditions which would warrant urgent remedial
action.

Based on the "intermediate" size and "high" hazard
. potential classifications in accordance with Corps of

Engineers guidelines, the test flood for this dam is
the Probable Maximum Flood (PMF). Hydraulic analyses
indicate that the test flood outflow of 27,200 cfs
(inflow 40,500 cfs or 1,250 csm) would overtop the dam
by about 18 ft. -With the water level at the top of
dam (level of Route 102 bridge deck), the ungated spill-
way capacity is approximately 1,600 cfs, which is 6 per-
cent of the test flood outflow.
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The Town of West Stockbridge, owner of the dam,
should engage a registered professional engineer to 1) per-
form a detailed examination of the spillway under no flow
conditions, 2) observe the owner demonstrate the operation
of the outlet works, 3) investigate the seepage occurring at

P the abutments and 4) perform a more detailed hydrologic
analysis and then investigate spillway discharge adequacy,
as outlined in Section 7.2. "

4 '. Any necessary modifications resulting from the
investigations, and remedial measures, including
repairing eroded and cracked portions of the dam, .•
repairing the collapsed right discharge channel wall,

- rebuilding and restoring power to the gate house,
.. removing debris in the downstream channel and sealing

leaks through the outlet works, as outlined in Section
7.3, should be implemented by the Owner within one
year after receipt of this report. The Owner should

- also prepare a formal operations and maintenance
manual for the dam and establish an emergency prepared-

" ness plan.

HALEY & ALDRICH, INC.

by:
INARL~

P.I8ALDRICH. JR.
7634

Harl Aldrich N __ L
President "*.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the office of Chief of Engineers, Washington, 0
DC 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 condi-
tion of the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving topo-
graphic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field p
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was low-
ered or drained prior to inspection, such action, while improv-
ing the stability and safety of the dam, removes the normal
load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal S
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 con- " "
ditions, and is evolutionary in nature. It would be incorrectI to assume that the present condition of the dam will continue
to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there

- be any chance that unsafe conditions be detected.

Phase I Investigations are not intended to provide detailed
* hydrologic and hydraulic analyses. In accordance with the 5

established Guidelines, the test flood is based on the estimated
"probable maximum flood" for the region (greatest reasonably
possible storm run-off), or a fraction thereof. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and
serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
Consideration of downstream flooding other than in the event
of a dam failure is beyond the scope of this investigation.

ii
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§ The Phase I Investigation does not include an assess-
ment of the need for fences, gates, no-trespassing signs, -
repairs to existing fences and railings and other items .
which may be needed to minimize trespass and provide
greater security for the facility and safety to the

" public. An evaluation of the project for compliance
with OSHA rules and regulations is also excluded.
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PHASE I INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM 0

SHAKER MILL POND DAM
MA 00732

- SECTION 1 - 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.

Haley & Aldrich, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Massachusetts. Authorization and notice to
proceed were issued to Haley & Aldrich, Inc. under a letter

[ dated 28 November 1978 from Colonel Max B. Scheider, Corps of
Engineers. Contract No. DACW33-79-C-0018 has been assigned
by the Corps of Engineers for this work. Camp, Dresser &

* McKee, Inc. was retained as consultant to Haley & Aldrich,
.- Inc. on the structural, mechanical/electrical and hydraulic/

hydrologic aspects of the Investigation.

b. Purpose of Inspection. The primary purposes of the . .
National Dam Inspection Program are to:

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

2. Encourage and prepare the states to initiate
* effective dam safety programs for non-Federal dams.

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

-. .* ... :. .:.:... .
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1.2 Description of Project

a. Location. Shaker Mill Pond Dam is located im-
mediately downstream of the Route 102 bridge on Williams
River near the center of West Stockbridge, Massachusetts,
as shown on the Location Map, page vii. The latitude
and longitude of the dam site are N420 20.1' and W730 22.1'.
Williams River joins Housatonic River at a point about

* '8 miles south of the dam.

b. Description of Dam and Appurtenances. Shaker
-Mill Pond Dam is approximately 50 ft. long and a maximum

of 20.4 ft. in height. The dam itself consists of a con-
crete and masonry spillway weir immediately downstream of

* the concrete walls and earth embankments abuting the
Route 102 bridge which form the approach channel to the

- spillway. Appurtenant to the dam are three outlets (two
of which can be operated), a small wooden gate house, an
abandoned generator structure and various concrete and
stone masonry walls. The general configuration of the
dam is shown on the "Site Plan Sketch", page C-1.

The main spillway is 20 ft. long, 1 ft. deep and P S
ogee-shaped in cross-section, Photos No. 2 and 3. There

S are eight steel dowels on the main spillway crest (which
is at El. 893.8 National Geodetic Vertical Datum (NGVD))
that could be used to install flashboards. The spill-
way length increases to about 50 ft. by stepped up
sections on both sides of the main spillway, as shown
on the overview photo and schematically on page D-7.
The downstream face of the spillway and the adjacent

". training walls have been covered with gunite. The top
_. of dam is considered to be the Route 102 bridge deck

at El. 900.1.
* S

The regulating outlets consist of two gated 36-in.
diameter conduits. The outlet nearest the right (west)
abutment has a manually-operated gate, Photo No. 4,
and upstream invert at El. 887.5. The center outlet
passing through the spillway is controlled by a motor-
driven gate mechanism in the gate house above the spill- _
way, Photo No. 3. Its upstream invert is at El. 889.0.
There is also a gated conduit at the left (east) abut-
ment of the spillway which was designed as a penstock
to the turbine housed in a concrete generator structure
at the spillway toe, Photo No. 9. However, this third

2
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outlet is no longer operative.

The roadway embankments at the left and right abut-
ments are approximately 30 ft. wide at the top of the
dam and retained by concrete walls. There is also a

* 25 ft. long concrete wing wall through the right abut-
ment parallel to the spillway axis. A 6-in. diameter
pipe apparently drains the area behind the wall.

c. Size Classification. Shaker Mill Pond Dam has 2k -_
-.an estimated maximum storage capacity of 1,200 acre-ft.

at the top of dam. The corresponding maximum hydraulic
height of the dam is 20.4 ft. Storage of from 1,000 to
50,000 acre-ft. classifies this dam in the "intermediate"
size category, according to the guidelines established
by the Corps of Engineers.

d. Hazard Classification. Based on the Phase I
* -investigations and dam failure analysis (Section 5.1f)

in accordance with Corps of Engineers guidelines, Shaker
i I Mill Pond Dam was found to have a "high" hazard potential. O

If the dam were to fail, a business and residential dis-
trict along the river, particularly the right bank down-
stream of Depot Street, would be subject to serious
flooding. Therefore, the potential for loss of lives

* and extensive economic loss to commercial and residential
K [ properties is high. t. .

e. Ownership. The name and address of the current
*[ owner is:

Board of Selectmen
*I Town of West Stockbridge t. S

West Stockbridge, MA 01266

The Town of West Stockbridge reportedly acquired
• the dam from the Massachusetts Electric Company, Route

7, Great Barrington, MA in 1964. It was also reported
that the South Berkshire Electric Power Company once
owned the dam about twenty years ago (circa 1959), and
that the original owner was Brossidy Mill (grist mill,
circa 1895).

f. Operator. Mr. John Viola, Highway Superintendent,

3
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Town of West Stockbridge, is responsible for operation,
maintenance and safety of the dam. His office phone
number is (413) 232-7794 and home phone number is (413)
232-7724.

g. Purpose of Dam. The original purpose of the
dam was to provide water power for a grist mill. A tur-
bine and generator were installed at the dam site by a
power company, but the equipment was never used to any
extent. Currently the dam maintains the level of Shaker
Mill Pond, which is used for recreation and as a fire

- protection supply.
h. Design and Construction History. The dam was

originally constructed in 1910. A drawing of the proposed
dam by Barnes & Spaulding, Engineers, dated October 1909 is
included in Appendix B. No further information regarding
the original design and construction was disclosed. S

In 1948 the bridge immediately upstream of the
dam was overtopped in a flood, causing extensive damage

* to the dam and property in the center of town. Consequently
the right abutment adjacent to the spillway was recon-
structed, and a 20 ft. long section of the spil.lway was

. lowered by about 1 ft. to increase the discharge capacity.

It is not known when the generator structure was " '".".--
constructed at the toe of the spillway. In 1972 the Town
of West Stockbridge completed extensive repairs to the •
dam to correct the unsafe conditions at the dam as
directed by the Massachusetts Department of Public Works
in a letter dated 16 June 1971 (see page B-4). The 1972 . -.

-. modifications may have included the gunite covering on
the dam, constructing a buried cutoff wall upstream of

N the wing wall at the right abutment and a weep pipe to L S
* drain the area behind the wing wall.

i. Normal Operational Procedures. There is no -
-" formal established routine for the operation of the

dam. The two regulating outlets are operated as re-
quired during periods of high water levels and heavy I S
precipitation. Flashboards have not been installed
at the dam for many years.

1.3 Pertinent Data

All elevations reported herein are approximate and

4
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based on rough measurements made on 30 May 1979 at the
dam site. The USGS benchmark on the left abutment of

.- the Route 102 bridge, which is given as El. 901 NGVD,
was used as the reference elevation.

P a. Drainage Area. The total drainage area of
Williams Brook above Shaker Mill Pond Dam shown on
page D-1 is estimated to be 32.4 square miles. Ground
elevations in the watershed vary from a low of about
El. 900 near the dam to a high of about El. 2,070 on
Pelly Peak in the Town of Richmond. The majority of
the area consists of rolling woodland with some flat • .
residential, swamp and pond areas.

b. Discharge at Dam Site

1. Outlet works ............ a) 36-in. dia. waste
outlet near right
bank, Inv. El. 887.5

b) 36-in. dia. waste
outlet through spill-
way, Inv. El. 889.0

C) Penstock to turbine
(not operative)

2. Maximum known flood at
dam site................ Not available

3. Ungated spillway capa-

(without flashboards)... 1,600 cfs at El. 900.1 L S
4. Ungated spillway capa-

city at test flood pool
- elevation (without

flashboards) ............ 2,160 cfs at El. 918.0
(Portion of test flood

U flowing over spillway;
the remaining 25,040
cfs would flow over the
dam and banks)

" 5. Gated spillway capa-
city at normal pool
elevation ............... Not applicable S

6. Gated spillway capa-
city at test flood pool
elevation ............... Not applicable

7. Total spillway capacity
at test flood pool
elevation ............... 2,160 cfs at El. 918.0

(see note for item 4)

5
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8. Total project discharge
at test flood pool
elevation............... 27,200 cfs at El. 918.0

II c. Elevation (ft. above NGVD) P

1. Streambed at centerline
of dam .................. 879.7

" 2. Maximum tailwater ....... Unknown
3. Upstream portal invert

diversion tunnel ........ Not applicable
4. Recreation pool ......... 893.8
5. Full flood control pool. Not applicable
6. Spillway crest (without

flashboards) ............ 893.8
- 7. Design surcharge -

original design ......... Unknown
8. Top of dam.............. 900.1
9. Test flood design sur-

charge .................. 918.0

F d. Reservoir.

1. Length of maximum pool. 1.5 mi. (Est.)
2. Length of recreation

pool .................... 1.0 mi. (Est.)
3. Length of flood control

pool ..................... Not applicable

e. Storage (acre-feet)

1 1. Recreation pool ......... 130
2. Flood control pool ...... Not applicable
3. Spillway crest .......... 130
4. Top of dam .............. 1,200
5. Test flood pool ......... 11,000

. f. Reservoir Surface (acres)

1. Recreation pool ......... 32
2. Flood control pool ...... Not applicable
3. Spillway crest .......... 32
4. Top of dam .............. 320
5. Test flood pool ......... 850

* 0o

*_ S
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g. Dam

1. Type .................... Concrete and masonry
gravity structure ..---

2. Length .................. 49.2 ft. s u r
3. Height .................. 20.4 ft. max.
4. Top width ............... Varies
5. Side slopes ............. Varies
6. Zoning .................. Unknown
7. Impervious core ......... Concrete and masonry --

" walls 0 0
8. Cutoff .................. Concrete and masonry

walls
9. Grout curtain ........... Unknown

10. Other .................... Roadway embankment
at each abutment has
minimum 30 ft. width 0
at top of dam

h. Diversion and Regulating Tunnel. Not applicable

i. Spillway

1. Type .................... Concrete and masonry
gravity, overflow,
ogee-shaped weir with
no flashboards in place

2. Length of weir .......... 20 ft.
3. Crest elevation ......... 893.8

4. Gates ................... None
5. U/S Channel ............. Restricted by 44 ft.

wide by 9.5 ft. high
opening under Route
102 bridge

6. D/S channel ............. About 35 ft. wide with "
stone sidewalls; flow
was slightly turbulent

7. General................. Several dwellings were
built right on edge
of the river bank 0

j. Regulating Outlets. There are two (2) regulating
outlets for this dam. One 36-in. diameter pipe in the out- " " ".
let works on the right has an invert of about El. 887.5
and is controlled through a hand-operated 42-in. square
steel slide gate on the downstream side of the dam. The p

7
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second outlet is a 36-in. diameter pipe which passes
through the spillway to the left of the outlet structure i

and has an invert of about El. 889.0, The 4-ft. square

wooden gate for this pipe is operated through gearwheels

activated by a motor driven belt wheel located in a small -
wooden gatehouse above the spillway. There was no belt

on the wheel at the time of the site visit (30 May 1979).

Furthermore, there is no electrical power source to the

" gatehouse, so electrical power for the motor must be taken
from the adjacent Shaker Mill Museum. In the event power -

is not available, a handle on the belt wheel can be used

to manually operate the gate.

The penstock to the turbine-in the generator structure

* at the toe of the spillway on the left side is controlled -

- by a wooden gate on the upstream side which is inoperative.
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SECTION 2 - ENGINEERING DATA

2.1 Design Data
• •

One drawing of the proposed dam dated 1909 is available.

2.2 Construction Data

No engineering data documenting the original con-
struction of the dam are available. The post-construction
changes described in Section 1.2h are based on information
contained in prior inspection reports or reported by the
operator of the dam, Mr. John Viola.

2.3 Operation Data
* S

Prior county and state inspection reports since 1968
are the only operation records available for this dam.

2.4 Evaluation of Data

a. Availability. A list of the limited quantity of . •
engineering data available for use in preparing this
report is included on page B-1. Documents from the
listing are also included in Appendix B.

b. Adequacy. There was a lack of engineering data
available to aid in the evaluation of Shaker Mill Pond . •
Dam. This Phase I assessment was therefore based pri-
marily on visual examination, preliminary hydraulic and
hydrologic computations, consideration of past performance
and application of engineering judgement.

c. Validity. The information contained in the •
engineering data may generally be considered valid.
However, the dimensions of the dam given in the 18
January 1973 state inspection report, page B-11, differ
somewhat but not significantly from those measured on
30 May 1979 during the Phase I site visit.

9 S
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SECTION 3 - VISUAL EXAMINATION

3.1 Findings

a. General. The Phase I visual examination of
Shaker Mill Pond Dam was conducted on 30 May 1979.

.- The upstream water surface elevation was about 0.7
*" ft. above the 20 ft. long spillway crest or El. 894.5

NGVD on that day.
0 0

In general, the project was found to be in fair
condition. Several deficiencies which require
correction were noted.

A visual inspection check list is included in
Appendix A and selected photographs of the project
are given in Appendix C. A "Site Plan Sketch", page
C-i, shows the direction of view for each photograph.

b. Dam. The dam is basically an ogee-shapedr spillway Between concrete or stone masonry side walls,
Photos No. 1, 2 and 3. Gunite had been applied to .
the downstream face of the spillway and is now . * . -
cracked and separated from the spillway in several
locations. Although the downstream face is partially
obscured by flowing water, the location of the principal
crack or cracks is evident where water impinges on the
displacement at the crack, Photo No. 3. Large pieces
of gunite have broken off above and below the center
outlet pipe and surface erosion is evident in many
areas of the irregular downstream face of the spill- -. .
way.

Large portions of gunite covering have broken
off the left downstream training wall of the right
outlet works structure, revealing a concrete wall
with several cracks and heavy surface erosion, Photo
No. 5. The downstream face of the outlet structure
under the wooden operating platform is constructed
of grouted stone masonry in fair condition. The
remaining concrete portions of the outlet structure
and exposed portion of the concrete wing wall are in
good condition, Photo No. 4. Note that a 6-in. dia-
meter pipe is flowing about one-third to one-half full,

10 -* -- '*- ' . -o.°

. -. . . y ' -

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

. . .- . • . , - . ,



Photo No. 4, apparently draining an area immediately
behind the wing wall.

Seepage is occurring through some broken rock fill
P at the right (west) abutment, Photos No. 4 and 10, . 5

emerging about 1 ft. above the tailwater elevation or
8.5 ft. below the upstream pond level. The water is

• - clear with no evidence of turbidity. Seepage is
also occurring at the toe of broken rock fill at the
left (east) abutment, Photo No. 8, at an elevation -

m - approximately 3 ft. below the upstream pond level. -
The estimated flow from this spring is about 2 to 3
gallons per minute. The water appeared to be clear.

c. Appurtenant Structures. The approach channel
- is formed by two walls (downstream of the concrete

abutments of the Route 102 bridge shown on Photo No. -
* 12). The right (west) concrete wall was reportedly

built in 1948. It appears to be in good condition,
except for a large horizontal crack or deteriorated
joint near the water line, Photo No. 2, through which
seepage occurring at the downstream end of the right
abutment may be entering. The short left (east) wall .
appears to be stone masonry construction covered with
gunite, Photo No. 6. It was wet at the contact be-
tween the gunite covering and the left abutment, Photo
No. 8, where seepage was observed.

An outlet works structure is present between the

spillway weir and the right discharge channel wall,
Photo No. 4. The operating platform for the slide

* gate control is constructed of wood and is in good
condition. The support for the platform is adequate.
The wooden walkway ramp to the platform is on a
steep grade and could be slippery during bad weather.
There are no handrails on the platform or the walkway
ramp. The outlet conduit is controlled by a manually
operated steel slide gate, partially shown on Photo
No. 5, which was reported to be operational, but was
not opened during the site visit. The closed gate
is leaking.

The wooden gate structure to the left of the
outlet works, Photos No. 1, 2, 3, 6 and 11, is used
to house control mechanism for the 36-in. diameter

9
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pipe which discharges on the downstream face of the
spillway. The structure is in very poor condition.
The windows are broken, and the floor is badly
deteriorated. There is no easy access to the gate-
house from the adjacent concrete platform nor are

* handrails provided for safety. The control mechanisms
are gearwheels activated by a motor driven belt wheel,

" Photo No. 7. However, no belt was observed and there
* was no electrical power source to the gatehouse. It

was reported that the only power near the dam which
- could be used was in Shaker Mill Museum. The gate 0
* control mechanism could also be operated manually.

The gate was fully open during the site visit, Photo
No. 3.

On the left (east) side of the spillway at the
toe of the dam is an abandoned concrete structure which 0
houses a turbine and generator, Photos No. 1, 6, 9 and
11. The walls of the structure are stained and show
several cracks with efflorescence. The flow to the
generator structure was controlled by a wooden gate
operated through a wooden stem rack and pinion gear
device, Photos No. 2 and 6. The gate is not operative. 0
A hole was broken out on the downstream wall of the
generator structure to allow the water seeping through
the gate to return to the downstream channel, Photo No. . -

, 
9.

[The left (east) discharge channel wall is of
grouted stone masonry construction and appears to
be in relatively good condition, Photo No. 9. The

. right (west) wall is of similar construction and for
the most part is also in relatively good condition.

* However, the first 20 ft. of the wall beyond the dam ei•
appear to have experienced a structural failure, and
some of the remains are seen in the channel, Photo No.
10. Water was observed seeping through the left abut-
ment at this location.

d. Reservoir Area. Shaker Mill Pond is a re-
- latively long, shallow reservoir, Photo No. 13. There
" are flat residential areas on either side of the pond

immediately upstream of the dam. The shoreline to
the north consists generally of wooded slopes and swampy
areas. There is no significant probability of landslides
into the reservoir affecting the safety of the dam. ]

12
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Sedimentation has raised the pond bottom to about El.
887 upstream of the dam, which is 5 to 7 ft. higher

* than the downstream channel bottom just below the dam.

e. Downstream Channel. Williams River joins the
Housatonic River at a point about 8 miles south of
West Stockbridge. About 1,600 ft. downstream from
the dam the river passes under the Massachusetts Turn-
pike. A 1,000 ft. long channel portion immediately
downstream of the dam and within the downtown area

- of West Stockbridge was studied for flood impacts.
Within this area there are commercial and residential
type buildings on both banks of the channel.

The channel, in general, has a rectangular shape
with bottom widths varying from 35 to 50 ft. and depths
varying from 10 to 15 ft. at the banks. Erosion pro-
tection of both banks is provided by stone masonry
walls. The left bank, where Route 102 is located,
is relatively higher than the right bank.

The first bridge over the channel is on Depot
Street, about 300 ft. downstream from the dam. It is
a concrete bridge with a rectangular opening 38.5 ft.

" wide and 13.3 ft. high. Edges of foundation walls
*under several buildings are flush with the channel

sidewalls. Thv land level on the right bank drops
by about 5 ft. at a distance of about 50 ft. below

I the bridge. Another bridge is located about 200 S
ft. downstream from Depot Street. The rectangular
clear opening under this bridge is 40 ft. wide and
7.8 ft. high. The channel bottom slope is controlled
with an existing shallow overflow weir about 250 ft.
below the second bridge.

3.2 Evaluation

Based on the visual examination conducted on 30
May 1979, Shaker Mill Pond Dam is considered to be in
fair condition. Although the dam showed no
signs of instability during the site visit, the fair S

condition assessment is due to the general
deterioration of the gunite and concrete, the deter-
iorated conditions of the wooden gate structure, the

*i lack of power at the gate structure, and the condition
of the right channel wall downstream of the dam.
Seepage is also occurring at both abutments of the 5
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of the dam, which was noted by the Massachusetts Depart-
ment of Public Works in 1971 in a list of several un-
safe conditions at the dam requiring prompt action.
Evidently, the remedial measures taken in 1972 by the

II owner did not eliminate the seepage entirely.

...- 0-... .
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SECTION 4 -OPERATIONAL PROCEDURES

4.1 Procedures

In general, there are no formal procedures to pro- P .
vide routine maintenance and satisfactory operation of
the dam. The two regulating outlets are operated as

. required during periods of high water and heavy pre-_.: -"
cipitation. Flashboards are generally not installed
at the spillway.

4.2 Maintenance of Dam

There are no established procedures or manuals
for inspection and maintenance of the dam. No main-
tenance work on the dam has reportedly been performed .*
since the extensive 1972 repairs requested by the
Massachusetts Department of Public Works in 1971.

4.3 Maintenance of Operating Facilities

It was reported that the operating facilities
are maintained on a demand basis. Although the gate
mechanisms appear to be well maintained, the condition
of the wooden gatehouse indicates that this facility,
in general, has received little or no maintenance for
sometime. The left (east) outlet gate was replaced

[ and a new platform constructed over the right (west)
outlet gate in 1960, according to the 1968 state
inspection report.

4.4 Description of any Warning System in Effect

I There is no warning system or emergency prepared-

ness plan in effect for this structure.

4.5 Evaluation

The owner should prepare an operations and main-
tenance manual for the dam. The manual should delineate
the routine operational procedures and maintenance work
to be done on the dam to provide satisfactory operation
and minimize deterioration of the facility. For example,
an annual observation and maintenance program should be
established to examine the dam and maintain outlets,

D 0
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walls and channels. Incorporated in this procedure
" should be a procedure to operate the reservoir out-

let gates periodically.
* 9

Since failure of the dam would probably cause
loss of life and extensive property damage downstream,
the owner should also prepare and implement a formal

* emergency preparedness plan and warning system.

• S

* p " 0"
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General. The dam consists of a concrete and -
masonry spillway between approach channel walls and
earth abutments. The bridge on Route 102 is immediately
upstream of the dam, and this structure would control
major discharges from the reservoir. The original
purpose of the dam was to provide water storage and
flow regulation for power generation at the dam site.

. Now the pond is mainly used for recreational purposes.

b. Design Data. No original hydrologic or hydraulic
design data were available for this dam site.

tc. Experience Data. No historical records of
the maximum flows are available. However, reportedly,
Route 102 was overtopped and several dwellings down-
stream from the dam were flooded during the 1948 flood.
The spillway crest was lowered by one foot and the
right abutment was reconstructed with concrete after
the flooding event.

" - d. Visual Observations. Shaker Mill Pond at
normal levels has an average width of about 300 ft.
and a length of about 1 mile. It is surrounded by
rolling woodlands. On the day of the site visit, 30 •

- May 1979, about 0.7 ft. of water was flowing over the
spillway, which had no flashboards. The depth of the
pond, just upstream of the spillway, was measured at
about 8.0 ft. The center outlet underneath a small
gate house was fully open. A gate on the right (west)
outlet was closed. The left (east) outlet which was o
used to convey flows into the generator structure was
permanently blocked.

Medium size trees and bushes were observed on the
sides of the channel, particularly within the section
between the dam and Depot Street. Several dwellings S
were either at the flood plain or extended right on
top of the channel side wall. Two bridge crossings
exist over the channel within a distance of about
500 ft. from the dam. Vertical side walls of the
channels are made of stone masonry.

17
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The main spillway crest is 20 ft. long and 1 ft.
deep. The length increases to about 50 ft. by stepped
up sections on both sides of the main spillway (page
D-7). A bench mark with elevation 901.0 is located __"_-_"

on top of the Route 102 bridge left abutment wall. P

e. Test Flood Analysis. Based upon the Corps
of Engineers guidelines, the recommended test flood
for "intermediate" size dams having a "high" hazard ...--...-.

potential is the PMF (Probable Maximum Flood). The
PMF was determined using Corps of Engineers Guidelines 0
for Estimating Maximum Probable Discharge in the Phase
I Safety Investigation. The watershed terrain was
determined to be 95 percent rolling and 5 percent flat
(swamp and water surface). From this, an inflow rate
of 1,250 cfs per square mile (csm) was interpolated
for the drainage area of 32.4 square miles. The re- P 0
sulting PMF inflow is 40,500 cfs.

Surcharge-storage routing was performed through Shaker
Mill Pond using the stage-discharge and area-volume
curves shown in Appendix D. Flow through the low-level
outlet conduits were ignored for this evaluation. The
test flood outflow, estimated to be 27,200 cfs, would
occur when the water surface elevation in the pond is
at El. 918.0. This is about 18 ft. above the top of
the dam. At this time the tail water elevation would
be about 12 ft. above the river banks. As a result,
a large area extending from upstream to downstream
of the dam would be seriously flooded.

With the water level at the top of dam, the capa-
" city of the existing spillway at this dam site is about

1,600 cfs or 6 percent of the test flood outflow. There
* is therefore a high probability of the dam (Route 102
* roadway) being overtopped.

f. Dam Failure Analysis. Based on Corps of En-
* gineers Guidelines for Estimating Dam Failure Hydro-

graphs, and assuming that a failure would occur along
85 percent of the spillway structure, the peak failure

* outflow is estimated to be 6,470 cfs. The flow just
before failure would be approximately 1,600 cfs. As
shown in Appendix D, the hydraulic profile for a dis-
charge of 1,600 cfs would be below the top of the

* lower bank. Because of this prior condition, the

18
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- failure could occur with people in the flood hazard area
unprepared.

The storage capacity of the downstream channel within " -
__

the study area is negligible in comparison to the volume
of the pond prior to the failure. An approximate failure
flood hydraulic profile is shown on page D-9, Appendix D.
The area extending about 200 ft. downstream from Depot
Street, particularly on the right bank, would be subject
to a serious flooding. Here a hardware store, three
two-story commercial and residential buildings on Depot 0
Street, another residential building, one exhibit hall,
and one restaurant - resident complex on the lower area
downstream of Depot Street are estimated to be subject

* to flooding to a depth varying from 4 ft. to 7 ft.

In conclusion, in the event of a dam failure, S
potential for loss of lives exists and excessive re-
sidential and commercial property damages are expected
to occur. Therefore, the hazard potential classification
for this dam is considered high, in accordance with
Corps of Engineers guidelines.
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. There was no visual evidence
of dam instability during the site visit on 30 May 1979.
There was no evidence of movement of structural items, ex-
cept for the collapsed section of the downstream channel

- wall to the right of the dam. I 0

b. Design and Construction Data. Design data in
the form of a drawing of the original proposed dam con-
struction (dated 1909) is available. Review of the drawing

- indicates that the dimensions and configuration of the spill-
way is consistent with typical spillways of this magnitude.

c. Operating Records. There were no known operating
records available for this facility to aid in the evalu-
ation of the structural stability.

d. Post-Construction Changes. Review of the drawing .

of the original proposed dam construction, the different
methods of construction and different shades and consistencies
of concrete indicate that this dam has been repaired and
altered several times. During the site visit, it was re-
ported that the right outlet structure has been reconstructed, .
the main spillway crest lowered and a cut off wall added
to the right of the outlet.

e. Seismic Stability. Shaker Mill Pond Dam is located
in a Seismic Zone 1 and in accordance with Recommended

* Phase I Guidelines does not warrant seismic analysis. p
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination of Shaker
Mill Pond Dam revealed that the structure was in fair . .

condition. Although there were no signs of
impending structural failure or other conditions which
would warrant urgent remedial action, several deficiencies
were noted.

Based on the results of computations included in
Appendix D and described in Section 5, the spillway is
not capable of passing the test flood, which for this S S
structure is the PMF. The test flood outflow of 27,200
cfs (inflow 40,500 cfs or 1,250 csm) would overtop the. .
dam by about 18 ft. With the water level at the top of
dam, the spillway capacity is about 1,600 cfs, which
is 6 percent of the test flood outflow.

b. Adequacy of Information. This evaluation
of the dam is based primarily on visual examination,
preliminary hydraulic and hydrologic computations,
consideration of past performance and application of
engineering judgement. Generally the information
available or obtained was adequate for the purposes
of a Phase I assessment. However, it is recommended
that additional information regarding the configuration ..... -"

of the dam, its structural stability and the seepage
occurring at the abutments be obtained, as outlined
in Section 7.2.

c. Urgency. The recommendations for additional
investigations and remedial measures outlined in
Section 7.2 and 7.3, respectively, should be under-
taken by the Owner and completed within one year
after receipt of this report. *

d. Need for Additional Investigation. Additional
investigations should be performed by the Owner as
outlined in Section 7.2.

7.2 Recommendations

It is recommended that the Town of West Stockbridge,
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owner of the dam, engage a registered professional en-
gineer to undertake the following investigations:

1. Perform a detailed inspection of the spillway

during no or low flow conditions.

2. Observe the owner demonstrate the operation

of the outlet works slide gate to the right - -
of the spillway and the gate Control
mechanism for the outlet through the spill-
way.

3. Perform an investigation to evaluate the seeping that "
is occuring through the right and left channel
walls downstream of the dam. The investigation
should include a comparison of the location,
character and amount of seepage flow at times
of high and low pond levels in an effort to
determine the paths of seepage.

4. Perform a more detailed hydrologic analysis.
Based on the findings, investigate spillway dis-
charge adequacy.

The Owner should then implement corrective measures on
the basis of these engineering investigations.

7.3 Remedial Measures

The dam is generally in fair to poor condition, and
it is considered important that the following items
be accomplished:

a. Operation and Maintenance Procedures. The p 0
following should be undertaken by the Owner:

1. Repair erosion damage to the dam in general.
The repairs should include the removal of
all the gunite and provide erosion protection
which would be more resistant to the type of S S
conditions which this dam experiences.

2. Repair the large horizontal crack or deteriorated
joint in the right (west) approach channel wall. *.-* .*- .

3. Reconstruct the stone masonry wall where it .
has collapsed on the right side downstream
of the dam.

22

W W W V V 0 0 W V 0 0 0



S S

4. Remove the debris in the channel downstream
of the outlet structure.

5. Reconstruct the wooden gatehouse and supply
electrical power for the operation of thegate.

6. Seal off the inlet to the abandoned generator
structure and repair the leaking steel gate for
the right outlet works.

7. Prepare an operations and maintenance manual
for the dam. The manual should include pro-
visions for annual technical inspection of the
dam and for surveillance of the dam during
periods of heavy precipitation and high re-
servoir water levels. The procedures should S S
delineate the routine operational procedures
and maintenance work to be done on the dam
to ensure satisfactory operation and to mini-
mize deterioration of the facility. The re-
gulating outlet gates should be operated
periodically.

8. Develop a written emergency preparedness plan
and warning system to be used in the event of
impending failure of the dam or other emergency
conditions. The plan should be developed in
cooperation with local officials and downstream 0
inhabitants.

7.4 Alternatives

In addition to sealing off the inlet to the generator
structure, the structure should be demolished and removed,
thus eliminating a large obstruction to flow over the
spillway during high water flow.
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APPENDIX A - INSPECTION CHECK LIST

Page

VISUAL INSPECTION PARTY ORGANIZATION A-I 

VISUAL INSPECTION CHECK LIST

Dam Abutments and Roadway Embankment A-2

Outlet Works - Spillway Weir, Approach A-3
and Discharge Channels

Right Outlet Works A-4
U

Outlet Works - Gate House A-5

Generator Structure A-5
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VISUAL INSPECTION PARTY ORGANIZATION
NATIONAL DAM INSPECTION PROGRAM

Dam: Shaker Mill Pond i 7

Date: 30 May 1979

Time: 1030-1300

Weather: Overcast with light rain, temperature 60's F. 0

Water Surface Elevation Upstream: El. 894.5 NGVD (0.7 ft.
above top of concrete
weir)

Stream Flow: Estimated 50 cfs -, S

Inspection Party:

Harl P. Aldrich, Jr. - Soils/Geology
Richard A. Brown

Haley & Aldrich, Inc.
A. Ulvi Gulbey - Hydraulic/Hydrologic
Robert H. Sheldon

* Robert P. Howard - Structural/Mechanical ..

Camp, Dresser & McKee, Inc.
Present During Inspection: * = '-

John Viola, Highway Superintendent, Town of West Stock-
bridge

I S
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Shaker Mill Pond DATE: 30 May 79

AREA EVALUATED CONDITION

DAM ABUTMENTS AND ROADWAY
EMBANKMENT

Crest Elevation Top of dam considered to be level of
Route 102 bridge deck, El. 900.1
NGVD

Current Pool Elevation El. 894.5, 0.7 ft. above the main
spillway crest

Maximum Impoundment to Unknown 0
Date

Surface Cracks None observed
Pavement Condition Good on Route 102 roadway
Movement or Settlement None evident

of Crest
Lateral Movement None evident U
Vertical Alignment Good
Horizontal Alignment Good
Condition at Abutment and Concrete left bridge abutment

at Concrete Structures cracked; large horizontal crack in
right approach channel wall near
upstream water level

Indications of Movement None observed
of Structural Items on
Slopes

Trespassing on Slopes Unrestricted
Animal Burrows in Embank- None observed

ment
Vegetation on Embankment Minor vegetation in rock fill on

downstream side of abutments
Sloughing or Erosion of Erosion on downstream side of right

Slopes or Abutments abutment due to collapse of down-
stream channel wall 0 0

Rock Slope Protection - Concrete wall on upstream side of
Riprap Failures roadway. Broken rock fill on down-

stream side of abutments
Unusual Movement or None observed

Cracking at or near
Toes 0 0

Unusual Embankment or Clear water seeping through broken
Downstream Seepage rock fill on downstream side at •

both abutments (Emerging 1 ft.
above tailwater on right side; 2-3
gpm about 3 ft. below pond level
on left side) 0 0

0
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VISUAL INSPECTION CHECK LIST S S

NATIONAL DAM INSPECTION PROGRAM

DAM: Shaker Mill Pond DATE: 30 May 79

AREA EVALUATED CONDITION

Piping or Boils None observed, seepage clear
Foundation Drainage None known to exist

Features
Toe Drains 6-in. pipe flowing one-half to one-

third full draining area behind
wing wall at right abutment

Instrumentation Systems None

OUTLET WORKS - SPILLWAY 6 0
WEIR, APPROACH AND DIS-
CHARGE CHANNELS

a. Approach Channel

General Condition Right concrete wall is in good con-
dition, except for a large horizont-
al crack or deteriorated joint near
the water surface level. Left wall
appears to be stone masonry with
gunite coating in good condition

Loose Rock Overhanging None observed
Channel

Trees Overhanging None observed
Channel

* Floor of Approach Submerged - not observed S S
Channel

b. Weir and Training Walls

General Condition of General condition is fair
Concrete S S

Rusting or Staining Some rusting and staining observed
Spalling Gunite covering over major portion

of the dam cracked and separated
from dam surface. Large pieces
of gunite broken off in several
locations 5 0

Any Visible Reinforcinc None observed

* S
0
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VISUAL INSPECTION CHECK LIST 0 S
NATIONAL DAM INSPECTION PROGRAM

DAM: Shaker Mill Pond DATE: 30 Pay 79

AREA EVALUATED CONDITION

Any Seepage or Efflo- Minor efflorescence observed
rescence

Drain Holes None observed

c. Discharge Channel

General Condition General condition is good
Loose Rock Overhanging None observed
Channel •

Trees Overhanging None observed
Channel

Floor of Channel Submerged - not observed
Walls Left wall is grouted stone masonry in

good condition. Right wall is
grouted stone masonry, and for the S S
most part in good condition. 15 to
20 ft. of wall downstream of dam
has failed and some remains in
channel

RIGHT OUTLET WORKS

General Condition General condition is good to fair
Training Wall Concrete wall covered with gunite.

Large areas of gunite spalled off.
Cracks in wall with heavy surface 0 0
erosion

Outlet Walls Downstream face of outlet of grouted .-.-..

stone masonry in fair condition.
Remaining portions of concrete
construction in good condition.
Concrete wing wall in good con-
dition

Platform Wood construction in good condition.
Support of platform only adequate.
Remains of old platform observed.
Walkway of wood plank on steep
grade. No handrails on platform or
walkway

4A- A-4 ." -" " - --- '
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VISUAL INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

DAM: Shaker Mill Pond DATE: 30 May 79

I] _ _____ _______ ... . .

AREA EVALUATED CONDITION

Gate Manually operated slide gate in good ;.-
condition. Gate leaking. Not
operated during the investigation p

OUTLET WORKS - GATE HOUSE

a. General Condition Wooden gate house in very poor con-
dition. The windows are broken. p
Floor is in a very deteriorated
condition

b. Mechanical and Elec-
trical

Float Wells None
Service Gate 36-in. diameter gate operated by

gearwheels activated by a motor
driven beltwheel in good condition.
Provisions for manual operations
provided. Belt not pres'ent

Lightning Protection None observed
System

Emergency Power System Electric box and wiring observed,
but no power line to gate house.
Power must be brought in from

* mShaker Mill Museum
Wiring and Lighting None observed

System in Gate House

GENERATOR STRUCTURE

General Condition of General condition of concrete is good
Concrete

Rust or Staining Some rust and staining observed
Spalling None observed
Visible Reinforcing Reinforcing exposed in discharge hole
Cracks Several surface cracks observed 0
Effloresence Efflorescence observed at surface

cracks

I S
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VISUAL INSPECTION CHECK LIST S

NATIONAL DAM INSPECTION PROGRAM

DAM: Shaker Mill Pond DATE: 30 May 79

AREA EVALUATED CONDITION

Drain Holes Drain hole broken out on downstream
wall. Gate seepage runs out hole -

to channel
Gate Reported wooden gate with wooden stem

rack and pinion gear device. Gate
was leaking

Other Water wheel extremely rusted and
abandoned

A-6
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APPENDIX B - ENGINEERING DATA

Page

LIST OF AVAILABLE DATA B-I 5

PRIOR INSPECTION REPORTS

Date By Whom

12 August 1968 County of Berkshire B-2 S S
17 May 1971 Mass. Dept. of Public Works B-3
16 June 1971 (letter) Mass. Dept. of Public Works B-4
18 January 1973 Mass. Dept. of Public Works B-6
13 November 1974 Mass. Dept. of Public Works B-12
4 4 November 1976 Mass. Dept. of Public Works B-15

DRAWINGS

"Proposed Dam at Shaker Mill," Barnes & Spaulding, B-19
Engineers, October 1909

- - S

D S

* 0

.* -

- S



0)

44 -W0)e
0 - 00)

H4 >i-H. 4 > ~l

4-) r4>Z4) - o >1)

-e FO rH 4) 0..

4 CI 0 0 a-C V0 0u r

it 0)4 -ito 0 J Wi0 W r. I -
0 in ) )4 (0- 0 0)4)~ k

14 S ) 4) o 4.9 .0- ~4)4
M0 0q 4) ) W 0 -r4 C 4-0)

0 4J
H- .9q '4-4

< 0 CN ) 0) 011

0 H '4 0) 0

rz0 r. 0 . ad
H z J -I 4 r 4 rt-

a) 10 %0 040r

*, 4) 0) 4)r,= a)44' 4J W.
C: 4) %4 0 r ) 

4 c 0 -I OH 4 ) 0) rH

Q r.r-H0 4)0U
41 k o) d)V

0w0 w0 ) o

P4 4J U0

'.4

1-4 4) 0 t3)
$4 0 4r
0 04 w

4.

'.0 0) r.
00

0 4J0 -H C% r~4
13 .1 M 4)0 $4Ic H -. %4-.

0 0) Wt r4)o~
0 ~ 04 r4 a 4J W 040 S
ri M OH 041t M0
0 r.-4 (OH 0). -

r. 41M a),.

(a0 r: 0s
0 r. 4J M w M M 0

B-1 . 7.

S ~~ ~ . . . . . . . . . . . .



S S

-. COUNTY OF BERKSHIRE, MASS.
INSPECTION OF DAMS

C.,t . ...i t _g Tow .Stokbid.. -Date Ausu:t 12.1968

Name ok Dam Shak.w Hill Insector A MiAehv -

-ta o,. tom of Heat SRockbr.d11 _
* -- --'",Add -m .To ._..al Tl rt.

. .. ......... _ _o. .-tomaathab.

..........

f~ of earth sui7 Iks "

Sptwey. type end ax_1sa ISIt...3 5tas6 4 ' f '0 .b* d

West Sato 42"aqua I stool, Center Sate 41paqn wood

Oa.e& t"e and isie Ze Get . t-gaw o:owa 4.... .. wood

.... boade. type ad height No-- n- -

Date nowt __Llq _ cu..ca Por

Wam lat repated By we.e a.de....

Nature o . "pai

Pu see o. Dm..Z-. -...

% Approximate sta q w3fe A -.

Appo imato was of watef shed a .med4..

• ssibii damge, due to fahldu of dam SenIjA±MA LrW&!.la i A • ,

Ramm ._,pt11iXa s.
1 --,nX h-lA .LtVl"&tSLW tir.n L .aai a,-. . ...It

i .i 1w nwv a y. dynstream U e eds. ,P

I 0

B-2
'- .- -- ..-- .il . . . .-...... * .



Dan #29-3

INSPECTIIM OF DM15

City or Town of West Stockbridie Date May 17, 1971

Name of Dam Shaker Mill- Inspector R. Northrm P. Fezzie

- Owner -Twn of West Stockbrdito Address Town H2;l1

Caretaker Town of-West Stockbridge Address -Town Hall

Type of Dimensions -Cone. gravitr tvne roadway forms earth embank. 1009 Ion-I. 14' 2ih.

Spillway, type and size Cone, 35' long, 40 freeboard.
Wstgace-42" square Steel CentCer gate 41 square wood

Outlets, type and size Hatoate to senoragov house 4 X -5 wood.

Flashboards * type and height None - urovstons mae

Date Built 1910 Condition Poor

tihen last repaired 1960 By whose orders Owners

Nature of Repairs East sate reglanked. tiew platgove over we%* &at-A

Purpose of Damn FowrIX power.

Approximate storage of water 6t acme

Approximate area of water shed 3 square iles

Possible damage due to failure of daml Disastrous to Town.

Remarks Water 10" over !pillway. West gate leaking. West end at Spillway leakinef_

badly. Seepqe at east end. Center eaSt. orwem.

Recommendations rmsedlate repairs. 2 pictures taken,

Cop~y avcablo to DTIC doos nct

p ormit fully lgiblox ,P, d,;-,d:)n

B- 3
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ki,0 07

want___ -- 3kbrill97L

* - ~ .1aaachsta i

Gentl.@3as .w shaker I -Da

This off ice baa beeo made aware of Ithe unsafe G**-

dition. of S1141MV !.441 Dam., Tspe*tiOU reports by Berksahire

countvy sginier dated August 1 z, 1963 and the Department ofP

public waiIk dated may 17v 1971 point cut the noed. for in-

mediate repairs@

Ta mcoordAane with Chapter 253 of the ~ascfatf
Coneria L.&ws, & most recently aeded, by Chap. 59S of the

[ -%act& of 1970, tho Com.simoW of the .4asachuisetts Departmat

oF ubIc~ Works is VeSPOIGSJ 10 for inspection Of th. safety

Of .iilt dame jand reservoirs mnd their Potential hazjrds to

life and props rty doimatres

Socbion 46 of Cbaptor 595 provides that the Comd sIoQr

Shall determine and direct what alterations and repairs are

requiLred to -,a= the. atractuW permanent and eCure, andsh.

* in writJig ordar the ower t'.ereof to -14e sue-" alberations
r OpaJ.PS W3--'Zia a reasonable time.

340- Lm the report oZ Inspectioftv 1 id it 0eca080"" .

to :,jo. m you Chthe follaviag do iiaiocio s *,ero Cound and.-

t-tcor ecti/e measdures C~ould D~O in±iiateod .- itifLn (00) thLirty.

Sf= rocnipt De tii.L lAtter. ____

I I

copy legi~cble TW1IV Oe O

iep~d~t~~Th B- 4

UP W UP UP



IABoardL of Seleatamo, ftockbridg Jumt-16, 1971

Youa ame bereby directed toe NIL ~
1. ..O OL wae ovr0~wy

S. * uka center -'-to Op.erative.

I zincerely hope that youa will reco~nize, your re-.
GPOUsibiL~tY ini thi3 matter and =aks tbe necoxaary repaiurs
to reader the dam sage.

YOUP prompt actloa in t.is matter would be apprelatad*..

very trUly yours,

MOBSRT S. POS31.

AcigComiaiuxez

La.C.w Dit.

CoY vclble to DTIC CoI o

pezmit fully ki~



C INSPECTIONJ REPORT -DA!
MS AND RESERVOIRS-

I. Lcto:Cty/Town west stockbridff Dain No. 1-- --1260

Name of Dams Shaker MIu.I. Inspected by: ..

Date of lIspection 1-18-73.

27 Prey. Inspection J.
Owmer/s: per: -. Asseisors - 0. 0

- - - ~-Ra..of.Deeds - .- Pers. Contact -

1~ T- ~oT i9-VStockbridg*;e- West Stockbridge, .A mo
-- Namne --- St. & No.. City/Ta'n Stat2 Tel.No

rla.'e 5t. a Mo. City/Tovin State Tcl. No.

3.
flam St. &No. City/Town State TIl. Plo.

3.
Caretaker [if any] e.g. superintendert, plant manager, appointed by Absentee
owner. appointed by multi owners.

Namne St. a No. Ci-yiiown Stat2 Tel. Mo.

11o. of Pictures taken_________-... .

Degree of Hazard: [if dam should fail corncetcly]*

1. Vinor .2. Vaderato________

3. Severe__ . 4. Disastrous________

*This rating may change as land use changes 'future daveloprnent]

Outlet Control: Automatic_______ x

Operative yes CS o.

Corients:_____________________________

Upstream Face oil Damn: Condiltion:

1. ~co" ~ . 2. inorRnir

3. cjrRois .4. Ujrg;. t R&cpairs__

Comments:__________________________S

B-6



L-M~ A -- DPI Mn. 1-2-326-.3

Downstream Faca of rem: Condition: I. Cood X 2 Miner fteoairs*

3. Vajor Feocirs 4. Urgont P.cDairs . .

Cornaints:____________________________

Emferency Spillway: Condition: 1. GCcd .2. I1inoii ___

-- - . - 3. !!Aor Rea s .4. Urgent R(Ipqirs........

Corments:_____________________________

'!!ater Ilevel C. tirnm of i nspecti on: I . ft. above .below x

top~ of dar.______

orincipal Spillway x

othe~r____________

Suranary of Deficienc1L~s Noted:

Growt~I [Trces and Brush] on Entnkment None

* Animal Burrc-.-s and Wsilouts.

Damnage to sinoos or ton of dam_____________________

Cracked cr Llmaged V'asonry

Evidence Of SLGPaqC_____________________

-Evidence of Pipfn' -.

Eros ion________________

Trash and/cr d, bris iyrocdln flow

Clogqcd or blocka-.4 sril1'-ny______________

Other_____________________________

Copy available to DTIC does not
permit fully legible reproduction 0

B-7
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0

oL-158 8 -3 - Dm No. 1-2-326-3 0

12. Ramarks &Rcoendations:. [Fully Exrlain3,

In 1972 the Town of West Steckbridg. cmp2.Ated extensive repairs an this damn.

lemmaAt the time of this ispections. no deficiencieswere noted.

i K

Saft X

3. rCV~~dtondi .i -,f 1- af -ma4n S~ar n

1. safe

S. P.-scrvoir imcmunclar-rt ne lon!ger -xists xh,

cc~mnc -~-cia1frcr insr .Cti,:r lst_________

Copy avcjilable to DTIC does niot

permt fllylegible ieproductioll

B- 8
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L1;DESCRIPTION CF CAM4

DISTRICT ONE

Submitted by RDJoran O~.n M0. 1-2-32fi=

Date 1-18-73 City/TZV~wr s t, ~ b~g

ame of Dan shakr m mll

*-Lccainr.z. T-'cThe) t 'io-. 2-

Provide 8-1/211 x 11" in clzar cony of 'x=. ao tti locatlsn of Orr
c I a rl y T d--d~-.

2.
Year huilt: 1910 Year/s of subsequ-.nt rrp7irs 1972

3.
Purpose of Dam: 'later Surpl~w . cra'on-,I___________

Irrigation _______Ot'ler formerly power*

4.
Drainage Area: 3 sn. mi. acres.

5.

[ ~Normal Ponding, Are-a:. 65 Acrzs; Avc. DepthI________

Imnoundment: '3115; acre ft.

6.
Mo. and type of diellings locatcd adjacent to pond cr rearvoir_______

i.e. sue-r homes etc._____________________

0ircnslons of Dam: Lcngth 85' : ax. Height 1'

Soa:Upstream Face conel.

cinstre-an Face - cone0.

- - ~Width across top - 5' 1.-

Classification of Cami 14y llatzrial-

Earth .Conc. !Iascnry,. X Stone M'asnnry____

Timober .cc!,.!I ______ Othcr________

25 0

B. Is t~tare a nt' r': r r P. ii -7 urc%.
acccrrodite tte ~~n in th.-. EViu1t Of a C-MrlLtc d, i-Ilr
YC.s ________

Cop aciXicb~etoDTIC doc" nut

pomit fully legible p tf B-

U Pa

............................- -. B - -



L-169 A S
DAM NO -2-326-.

10.
Risk to life and proparty in eve-it of complete failure.

- ~~11. of P.E.Ple_______ Could cause severe Aa-ago to southi WestS

No. of hnms________ seet:Lon of Town.--

N~of Businesses .-- .-

No. of Industrics_____--

Nof utilitie~s____________

RailI rn-ds__________

Other d,?ms__________

Cthker____________

Attach Sketch cf (Jaru txt thisfr .- ii tc a o .12 1

Sheet.

B- 10
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INSPECTION1 REPORT W5AM  AND RESERVOIr'S S

1.Location: City/Tow et.S.ckrd, Dam !o 1-2-326-3

Name of Can, Shaker MUJ. Inspected by: RDJOrdanFMf.Aflcfri, *-

Date of Inspection 11/13/74

Owner/s: per: Assessors_________cionx

-Reg. of Deeds - _. IPers. Contact _______

- 1. -Town of Stockbridge -West Stockbridge, M&

- ai-St. & NO. C ity/ Town State Tel. !o.-
- -. 5

flame St. a no0. City/Town State Tel. No.

3.
'lame St. A No. Ci ty/Town State Tel. No.

Carmta!ker [if any] e.g. superirntndert, plant manager, appointed by absentee
owner. appointed by multi owners.

flmeSt. a- rc Ci ty/Tov.n Stat2 Tel. No.

4.
No. of Picturnas talken 4

Degree of Hazard: [if dam should fail comc1Ektclvj*

1. tinor .2. Voderate________

3. Severe__________ 4. Disastrous_ ______

**This rating may change as land use changes [futurc d~velapment)

Outlet Control: Automatic Man2fual X

Ope.rative ~ C.y s!_______ _o

Commuents:______________________________

uFpI6r~gam race 01, Dar: ton:,1 :ion:

3. reajor Rep-3irs .4. Uroent Rpairs_.

B- 12
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LA 2 -DAY~ No~. 1-2-326-3 9

Donstream Face of Dam: Condition: 1. Cocd X . 2 Mncr Pepairs . .>i.c
3. ieajor Fenairs 4. Urg-:m Rcoi-

3..41~o Rpa r- - Ugnt Rzirs._

Comments____________________________

le.1

'tater levcl 9 tlim, of ins pection: 0.3 ft. above-X. bclow

too of dams_____

ricipal srillwayI_____

Srmsary of DefiCienClLS Mat'ed:

oi.rjt.4 tTrcis and Srus %] on Cri .- knnt NOME

Animal Surrc,.,s ;,.nd ilsnuts-
Carnage to slopes or ton' of d m______________________

Crack.cd cr Cmanged Masonry________________

Evid:2ncc of Sk.aae_________________ ______

Evidence of Piping -

Trash and/cr Ijcbris imacding. flow

Clogcled or blocked spill,.:jy i

Copy avdilable to DTIC does not
perrnit fully legible zeproduction

B-i1 3
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-3- DAM O.1-32?

-12. Remarks Pecor.ymendations: [Fully Exrl ai n] PRM7OUS IN3P0CTI0 !)ATZV 1/19/73

There w~e" no deficiencies noted durig thisa Inspection. The concrete acd

- a~tone masonry strmaturo appearin good condition, no speLling or cracking

isisaible..
---------------------------------------.-----...- -- 7-

For location. see Topo Shoot 2-0.- . I S

13. -

Overall1 Cot-dtion: . . .0

1. Safe x

2. nor rco.airs ned:?d______________

3. Conditir ;-,11ly safe- - ran'r rs-ilr n~Ii_______

A. Unsafe

5. Pzscrvolr lmpoundccnt no lcngar c;;its rntoi1ni

P.ccmonnd r-rcvi1 4rern insp~cti,ri 1 is__________

C!opy avcfllobke to DTIC dTs nu

pazMit fully lCgil xpldD1I

B-14



.0

LCEC1IME OFF:CT cF Ir J:~ AFFAM~
MPA==TZ CF P~I~ _U-=-:R

DIMM.4 CF. WATERWAYS-

- - f~ch.7, 1977

Board of Selectmen RE. = nsp. Dew ill-2-3is6-3 -

Town of West Stockbridge . .Shaker Mill DIE ..

Town all- -- ~ .- West Stockbridgre
West Stockbridge, xass. 01262 S S

Gentlemen:

Cn 2--7 anMninerf ro the Massachusetts Departme18-t.
of A- bic ork zrae av' sua insmecio~ ofthe bc- a =. t rcod: inoaion

is !rncorrect will. _you pleas* notify7 thi~s oif-,ca.

The irspectioa was made in accordance witlh the vrov--sicns o. Capter 253 of
the Xassachue'ts, Gereral Law as amend.ad (la.s Safety Act).- Chapter 70i of the
Acts of 1975 tranzsferred. the lue-adiction of the - o-c a1.ed T fasSafety Prczran--t.
to the Cao .ssioner cf the flepartmet of Z. .ntal qual it7 !nierizg.

The results of the inspection indicate that this dam is safe;- however, the
fo!.o%;irn conditions ;are noted that require attention: ...

1) Milnor spelling of the gun.te on spillway face-.-.-.

We call these corditic7ns to your attention betore they becoir serious and
more expensive to correct. With any corres~ondence please ic.udb the number of
the Zar as indicated. above.

4DS
OM Is

cc: Dean Amidon
Robert .1ordan*.. 9
Al M'cCallum..
File 

7

Copy ovciilable to DTIC does not
permit fully legible iepicductiOfl

B- 15
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C '. -lG ~INSPECTIONI ROPCRT -DA
M S AND RESERVOOPS 0

. Location: CC0j/T!%%qj MT! aTO=~ Dam

Name of Darn Shaker MM. .. nspected by =zao n4SrmLIn1 -

Date of Inpito -7

2. Prev. Inspectiofl X
Cwner/s. -per:..Assos

- - -....-. . -~Remof ..Deeds - -Pers. Contact- -

Tow - an- ot~veat Sto&_b_±- e -.. West tockbridge. MA M617
*~~~ -aeSt .Cty/ Tosen State Te

-fame St. tie. City/Town State To

* 3.
Name St. &-No. Ci ty/Townm state Tt . Me.

Caretaker [if any] e.g. superintendent, plant manager, appointed by absentee S
owner, appointed by multi owners.

flame SEt. & ;.O. City/To:n -----SM b TTN f7

-4.
No. of Pictures taken I

Degree of Hazard: [if dam thould fail co. tl)

1. inor .2. ?'adcratc________

3. Severe I . 4. Disastrous_______

*This rating may change as land use changes Efuture dzvlorpmontl

Outlet Control: Automtic Manual _______

Comments:______________________________

u r'ac SOT Dam: ~on-i tir

3. 'ajor Rc~oairs__. 4. Ur-qgnt Rcepairs ..

Coments: _____________________________

Copy available to DTIC does rot

permit fully legible reproductio.. -1

U U S S S S S BS 16



0S

Emo~jncyea Splayof: Codii n:- I. Cod X 2 Mino Repair-ea

* 3. Major Fpai rs .4. Urgnt Dairs__

Couniints:_____________________________

P'ater level C. tim~ of inspection: ~ .ft. above. below

top, of den___

Principal scillw:%! x

Sun~iary of Deficlenci-s Noted:

Growth [Trucs and Brush] on Emi-,-nknent NONE

* ~~~~~~~~~Animal Burrc--,s P'd 14P.souts_______________________

Damage to slhoes or ton' of dam'___________________

Crack.ed or O:!maged Mfasonry________________________

Evldncc of S..xoage____________________________

Evfidencc of PI~fnS

Ernsion________________________________

Laaks. .

Trath and/cr S.bris imocding flc , __________________

Clogqcd or bloc~ci spillway

Othdr_____________________

!copy t~vcllalb1O to T)TTC no~ tt
pelmit fully kcgibic 'P~r-d,;-' .

B-17



*L-1l588 -3 A I. 1-2-32.-3 S
3 DAN HO..

12. "~'~ ~P rr'~~io'~ rFuli'r Exf'1ain'P!IUSJ 1NSP'CT11 flAr- lovember 13. 1974~

Thes only detiaieCT noted at this inspection vas som minor spafling of the gunite

an the spifUvoy face. The abutmeits and the top of the dais are in good condition.

7 A2 dumlaeqipet Is ftmtioning proper!ir. -. ----

Overall Ctrdtion:-

j1. Safe x

* - ~~2. Mi1nor rzoaiir npcdad____ _______

3. m4d^~;al ~-~ r rE-vairs ntcidcd_______

5. P,-scrvrir irpoundfrzert nc lcligar cxists ~x1'i,

rxi-c',!l -rcr. insrfx.ti: n list________

CoyCiVCrIjhble to DTIC doe" 'n S

Cpry jully legible 1 eP'cdU11 :1 "-)a1

S S S S S S S 0 S S permit
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APPENDIX C - PHOTOGRAPHS

Page

LOCATION PLAN

Site Plan Sketch C-I

PHOTOGRAPHS

No. Title Roll Frame Page

1. Overview of Shaker Mill Pond Dam C39 1 vi
2. Spillway and right approach channel 17 11 C-2

iwall
3. Spillway, center outlet through 17 7 C-2 *

spillway and left approach channel
walls

4. Right outlet works and wing wall 17 5 C-3
at right abutment

5. Deteriorated right spillway training 17 23 C-3
wall *

6. Upstream side of dam C39 12 C-4
7. Center outlet gate control mechanism C39 18 C-4

inside gate house
8. Gunite covered wall and rock fill 17 17 C-5

at left abutment where seepage is
emerging OS

9. Abandoned concrete generator 17 4 C-5
structure and left discharge
channel wall

10. Collapsed first 20 ft. of right 17 13 C-6
discharge channel wall

11. Downstream channel below dam Al 16A C-6
(April 1979)

12. Upstream side of Route 102 bridge 17 8 C-7
structure

13. Shaker Mill Pond upstream from 17 25 C-7
Route 102 bridge

• . .. .. 
. .

....
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.~~ .....

2. Spillway and right approach channel wall

3. Spillway, center outlet through spillway -

and left approach channel walls

* C-2



4 I 7

4. Right outlet works and wing wall at right
abutment

5. Deteriorated right spillway training wall

c-3

w ~~ W 0 W 0



6. Upstream side of'dam

7. Center outlet gate control mechanism inside
gate house

4 I S

C-4

4p 0 0 w 0 0 0 1P 0



8. Gunite covered wall and rock fill at left
abutment where seepage is emerging

* 0

9. Abandoned concrete generator structure and
left discharge channel wall

C-5

W W 0 0 0 0 0 0 0 0 0 0 S 0



10. Collapsed first 20 ft. of right discharge
channel wall

11. Downstream channel below dam (April 1979)

c-6



12. Upsra ieo Rot 102 brdg srutr

12. UStakra ide Pofd Rutea 10fridg sotructur

bridge

C-7



APPENDIX D - HYDROLOGIC AND HYDRAULIC COMPUTATIONS

Page

. Subject

Drainage Area and Failure Flood Impact Area Map D-1 ...- >-.

Size Classification, Hazard Potential and Test D-2
Flood Development

Surcharge-Storage Routing, Tail Water D-3
Stage-Discharge Curve, Dam and Spillway D-4
Pond Area-Volume Curve D-5
Stage-Discharge Curve, Tailwater D-6
Capacity of Existing Spillway D-7
Dam Failure Analysis D-8
Hydraulic Profiles (Before and After Failure) D-9
Downstream Channel Cross-Sections and Stage-Dis- D-11
charge Relations
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CAW DRESSER G McEE CLI4T #.y.A........... Joe NO PAGE /
Erfo vtepneam, PFOETM Dm l Z. DATE CHECKED . aL4.... DATE -A 171

Bosto. Most DETAIL CHECKED Bii Fl~l fA eu Y..U.......... COMPUTED BY........

n.. ~ *1--~ 27 - -z.- -FL - -

* ~ J.-..-$& rze Volumec J ,20O ac-ft GP El. 9001> 1,000cf~

/m C,_- ca.e 0/ a a4 , r /W.We ,g4 r,/,/ i.a4 Le/~

Z" --- Z---- e -f

'S iza /m er e.gze Yb0ard' falleA,1 y4 , /iA

TestL+ Floodl Flow; p PM F -..

Io~ irt d &A 2. sqmi.= ZO,739 ct

______ '.324i. 1210- x 4.0 ,5..A --- jLfS /eu.

D- 2
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I ~~~~~POJ~cT._=EflgAA IMSOJnhAM AT! CHECXIO DZ .... ATE..ILZ..- 9 Up 17
OUTAIL S*Ak'E Ad/LI. IoWjV CAM CHECKE By . .... COhUT!OD mY 0 0

_ __ __ I" _ _ __I; A -

@ 11.04 1_____ _____ _________

. I ef

tmn .2
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I ~ A r e -I 01Af z U7 L t/ A ... S .l 4 IQ STP

%Tale-__
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PJ o fO"E DAM DATS CHECKED DATE

DETAIL Ar MILL MI/f hAAM CHECKED BY - - COMPLrEo BY

12 _ _ _ _ _ _ _ _ _ _-._ p.

[I___________ -. ' I _________

,, to < -

____ ------ 1._.__
- --.

t~V \to "

- - I- A •
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I - -
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PAG
CLIENTG JOBn NO DATE

moacr ' Q-m /, DATE CHECKED/? DATE . -.

DETAIL SAA,,A M ._ Aw,,n DAM cIECKEDsv my %? COMPUTED By

-+ r 1°  4' __ _ _ ' .. p: : i (

_ _ _ _ - - ~

__ _ _ _ __ _ _ I ,j. - I ____ ,___. .:._

I C*1'~

w' I LII ;

___ __ - - - / -I. - -.-

- -- i i 0

\ .. _...- -----

-5

S S S 0...0 0
Io 

, . " o

7"'"" '• . + . ..,---- --- ---- i :! : ? :i~ i .

i t 
....

l! +l _

• ~ ~ ~ ~ ~ ~ A .n t++. ....:+.--..
.. ~ ~ ~~ J .; V. "::"

.. -'.'-'D-5

0 ! : 0!

[ ': + .' i , , , :: '!i! :.7



-W - - _I

___010010_a _____. __ff hce ___ _ N. PAGE

1[I I ,, 7 1l

I Nr~ I1I v _ __

______ FF~iIT F __ IT_
J-~.u - -1-.-

-- _ w M



C 0 8 11111111111INEW CLIEN1T .5d............... Joe No PA E .. -
DATE CHECKED DATE tho /7 11L2-

DETAIL -C#" AtEL, i OQO) CHECKED my COMUro 5Y

I 
0oi 00 t, o.

gjl-C 't a- 2A t R

IS r i. (40 1 E9A 41 -1-.., -2.v
Ef LL.A14 S

4-u~~ e-11'v

______________________ _i . ' j.__ ____

- Aa.~ s

S' -c.
1

.. ~'
1

'/. ,W , _ _ _ _ __ _ _ _

* L S £.~j~w ~o~'irii7
D ~~~~-____ ______

__________D-7

4 I_______



-* S

CA &nm o pa rr NT A joa wo No - - PAGE

PROJECT Cn- iLnm fJLt L'. DATECHECKED L41.,' ... DATE

DETAIL S mqtLL A7 DA l-AA- CHECKED By "" ... COMPUTED BY .

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

" Fai __'_"-"-"-_"

, r j-.J. .. "

- I, U _ _,_i _ _ _ _ _ _ _ -

/v1 -: WL

S-Lw j w f,,-...e _ .t '- "', ", • -!

tii

1,U

t,_ _ _ _ , I 4,, % __ - '."i. .

4 
.

.- / _'/-,E. __ i _______.... • .-. :

! -= ~r ('- ) * ...

__•___--, • -s 3 - " J/II 1 -, .

w~~~~ 0,0 p

.7*--"I- '" 7P -- 
- "

__,__ _ -,.. . __ _ ,, _ _ _ _ __ ,, - .._.,. % __ . ...-. . .

-- _ _'-_ _ _ _ __..._ . . . .-

_ .- I- __.. ", r_ . - . . " . .. .

-- * ! ; .. M: : . . . . .:./ .. ?. .. .:.



I S

CAMP DRESSER & MdcEE CLIEN.......~.......... JEN ~ '
5  

PAGE ......

Enm lhUW E n PROJECT .2LOF. D A 1A1 .... DATE CHECKED DATE. /Z /-

sown . DETAIL - 4" ' ll-'D" 0 0 -CHECKED. 8

7 AchJe vat govi ,o Fet (A4SL)

V Qc

W--

*A

--..-.--- , .- 10. ,

rq f.,-... ., p. .c#E a.. I, ,.. J- -- AT--A ---- -I -h ---- T--- _ =_ "Id-

ID-9

- , ,j -- .'•-

--- --it ' 4

D e. ...... ..i:ge -.....

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

.. . ... - - - - -L .. . . . ._ _ J . , - , . .
. .. ... . .! .... , ... . ..4.. ... .' . . ..I ; - -'  . . .. - ..

'. ---: -- -' . . ..--- . .. . ... ... .t . .. . ' " . .

."_•,. , -r- o .

1 "' .. . " _• _- _ _ _ _

_ _ :- --------4 ._ . . . ..I . ..

* -.-.-: - - - - . .- -- -- -- '-...... - - - -.. . - -.. . .

. . . . .. .. . ... .. •.""..-I.'%.-

D - 9 ... --

• ° - .- ,. • •-.

.% %.... . . . . . . . . . .. .. . ...... -. ..... .. . . . . . . . . . . . . . . . .



ORMTCO a ATS CHECKED DATE &17
DETAIL QMkEF* A41IIL PIAIfl 13. CHECKED mY CoMPUtrED BYS

I f'6-
4244 a/.d

A__ _ _ __ _ _ _ I isimZiisiiZ
112 p&' 111ArSed-

-M If I I i .

(J,

- ~ -,

-~~~~~S i SAP _ _ _ __ _ _

_ _ _ _ ___ ____ ___ I

_ iv.

'ibm ~ ~ 4, 8 k~,t C_.U~.. J.J
A ~ v..i LhI

* Dr10

w =..A M'w~ 4



CAMP ORREWE A MdKEE CLIENT -Joe NO. fV-AY-441 COMPUTED BY
Ewe nomwnt Engnram PfROJECT .. '/L .. o Lh.-$-tm DATE CHECKED DATE "

Bosn. Mm. DETAIL &W,,I., L ' j I,. i.. CHECKED BY PAGE NO. L *

-----------------------------------------------. t-".--------

"-'- . . .-. ,

....__ _ _ _ .. . _- "

SC~~~ SSf!T/A

. .. -.. . ... . -... ... _ _-. - - •

S* 4, rDp(C H.SFZTIR LATVSV

....- r. .. .... 04 -i+" E' 1+ ""- +£ -- r- -- --

]t

_ _ _ _ _ _ _ _ _ _ _ __T_ _ _ _ _ _ _ _"S

___________ t • • ___________

.-....... .t----.. j -- --- --x fi----/t --- --, ... __,T O4.$ . .

. _... .. . . . . - .. .... .... . .. . ..... . . . . ...__ _ _ __ "

... ... .. ._ _-_, I _._-_

,--- .--

.. .. . . .. . . . .. .. .. . .- .... . ...- ~- - .0

. .... . . . .,+" . . - +

. ...... .i ,- - - i--'+ -"

* I.+

,+- - - " " '_ - ..

D-1 1

................. ................... ++.... .....................-.

"+ .. . .. - .... . .



CAMP DRESSER V EE CLIENT JO, NO.fsk--Al/~ COMPUTED BY /
Enwonmento Engjnmn PROJECT DI WM 1 DATE CHECKED DATELG~Z...

Soo.MmL DETAIL -iAf.L ILPli CHECKED BY______ PAGE NO. .

- - --- - -- .J .V

ISO

rs 0

A T.. 6EQ

- - ~D- 12



CAMP OAESSUR S KEE CLIElf fTe jo 0n - - PAGE
E.nv enut Eng.nsw PROJECT . Q- 1-011 DATE CHECKED DATE 1:C --

Sousa. Mm. DETAIL hiI~ 1  CHECKED By COMPUITED BY .....AL...... 0

S £AC - -CNCtRE C-uRVE

__ _ab a. gap ooj..~d~au 2-d

3Du1

lp a 0



% 77

CAMP CAuER A MCKEE CLIENT jge~A £5l No. -______ COMPUTED BY
Envo..moUU gngrnwm PROJECT_____________ DATE CH4ECKED_______ DATE______

@*on, Mm. DETAIL CHECKED mY PAGE NO.

- o 'ac 'r- i-eA

-40

"i~~~ -Y-___ _

V 1
116o

lepS

9 - D-14

w -w 39.0w



CAMP DRESSER & MdKEE CLIENT JOB 0 0... LLi COMPUTED BY

lotomn. Ma.. DETAIL d-f f; CHECKED mY PAGE NO I S

7~ZiZ27Mrn~76~ 7i't~S .r? Err 7'-

tl

- %

03-- ___c _____7Z_ _
. . .. ... _ ...

• " -... . .... - -... . -- -..-... ----- 1- -...... . . .. .

'- -.-, . -4

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

-" '~ ir -- 5 -'.i 0-~iii

: ~ , , :+ ".. -"'.-i:

' t .. + 1

* .... _ _ _ _ _ _ _ _. . . .._ _ _

,'° ._.______.____

________ , ,_______ -.- -, - -.-- " --.--- ----.

D-15

w " a-U



CAlMORhSSEM SMC CLIET- #w~A JOE NO . COMPUTEDBfY

EnvwonmwiinuiEnW.w. PROJECT I DATE CHECKED DAT7. --

A L WA-rE& --S7A4E -VIS eH"&E k- LA 7101

- S 7

I I. --.-.-

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

7 EL;

____~ coo_________I_______
4> _ L O

_ I450_ S

-. ~. L
IAIS- ____,.

* . - E. .-- +----.-j - ~-74

.~ -~.~-.-.--.--~-0

S-. - i - ... D. 16



CAMP ORSUER AMEE CLIENT hs' A JOS .itL .ALiL COMPUTED3 Y

Ev-wniiI EnIplm POJECT eD' J Sba . DATE CHECKED DATE....4LLLZ . -?11"T71

Itooi..m , OErA* SA(O*I MILL AM15 CHECKED Y PAGE O . S

I _7

_40. A c-.

................... ....... ....... .. ... ...... . "-- -.

-D.1

£ - -. . . .. .- . - - - . -. S .

. 1. • .

[_",,,--0-- .. .. t ,,,,-- .T ,. "- - ,- i - 4----+, - -. ..... TS_+... ... ,,S ::.-

* * . _ _ _ _ ... .

• -- I--- --- .. .. , -..... . . .- "-' .

'+- ...~~.. o. .. -.. . .... - - -. .. ..- - -- . . . . . -- .-. .....

- - - - L T I- - ++ -- - -

* . . . .. . . I 7 ._ __+' . .......- I

_____+ o+: 9' _.___._:_ __.__-o - ,.. . .- :

" --' '- -, , , -, .I I°" "- . .
- o- .- ,...-.--.. .,. .... ,- -_ _ .. . . . . __ _ __ _ _ ___,__ _

. ....________+ 0_ _ _ ____ ____ ______o __ . ...________ .11

* __--___ -____,--___,___-/ . - .--- ----7oo -' --.... I S

. . ,...

o . .,.•. .•- .



* S 0

APPENDIX E - INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS

* S S

* S

* S

* S

* S S

* S

* S

I * S

eS

_______________ *0 S

- . . . . . .



*FILMED

8-85

DTIC


