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y DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02284

O REPLY TO
ATTENTION OF:

NEDED
~~JAN 0 6 J"

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts 02133

Dear Governor King:

Inclosed Is a copy of the Clan Lake (MA-01052) 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.

The brief assessment Included at the beginning of the report contains a
discussion of two serious deficiencies relating to the condition of the
principal spillway and to the emergency spillway side slopes. Because of
this the dam has been rated in poor condition. Both the Commonwealth of
Massachusetts and the U.S. Department of Agriculture, Soil Conservation
Service are aware of these problems and design of corrective modifications
is currently underway.

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 program.

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

Copies of this report will be made available to the public, upon request, by
this office under the Freedom of Information Act. In the case of this
report the release date will be thirty days from the date of this letter.

I wish to take this opportunity to thank you and the Department of Environ-
mental Quality Engineering for your cooperation in carrying out this
proSram.

Sincerely,
Incl C. WIL HO R

As stated Colo * Corps of Engineers
Actin Division Engineer
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Governor of the Commonwealth of
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State Rouse
Boston, Msahets02133

Dear Governor King:

Inclosed Is a copy of the Clam Lake (MA-01052) 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.

The brief assessment included at the beginning of the report contains a
discussion of two serious deficiencies relating to the condition of the
principal spillway and to the emergency spillway side slopes. Because of
this the dam has been rated In poor condition. Both the Commonwealth of
Massachusetts and the U.S. Department of Agriculture, Soil Conservation
Service are aware of these problem and design of corrective modifications
is currently underway.

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 program.

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

Copies of this report will be made available to the public, upon request, by
this office under the Freedom of Information Act. In the case of this
report the release date will be thirty days from the date of this letter.

I wish to take this opportunity to thank you and the Department of Environ-
mental Quality Engineering for your cooperation In carrying out this
program.

As stated Colo * Corps of Engineers
Actin Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: MA 01052
Mass. D.P.W. No: 1-2-260-11
Name of Dam: Clam Lake
Town: SandisfieldICounty and State: Berkshire County, Massachusetts
Stream: Clam River
Date of Inspection: November 1, 1979 and November 7, 1979

BRIEF ASSESSMENT

The Clam Lake Dam, No. MA 01052, is located on the Clam River, a
tributary of the West Branch of the Farmington River, in the Town of
Sandisfield, Massachusetts. The dam site is approximately three miles
upstream of the Village of West New Boston and is located off of Mont-
ville-Beech Plain Road. The dam is a multiple purpose recreation and

flood protection facility which is owned by the Massachusetts Division of
Water Resources. It was designed by the U.S. Department of Agricul-
ture, Soil Conservation Service and construction was completed in 1977.

"The dam is an earthfill embankment about 950 feet in length, and 94
feet in height, has a reinforced concrete principal spillway which is
designed to maintain the recreation pool level and control the release of
stored floodwater, and a 385 foot wide earth fill and earth excavated
emergency spillway channel around the left abutment. No water is
presently impounded by the dam because of serious deficiencies related
to the soundness of the principal spillway structure and emergency
spillway side slopes. Both of these deficiencies were noted by SCS
prior to the completion of construction.

The dam and appurtenances were found to be in POOR condition. The
visual inspection indicated that the emergency spillway side slopes are
unstable, the downstream emergency spillway slopes have eroded, theI principal spillway structure is failing at the transition, the pond drain
intake structure is defective and the upstream and downstream slopes of
the dam show erosion. The defective pond drain structure, erosion of
the dam embankment and the erosion of the emergency spillway channel
warrant additional investigations. The side slope instability and failure
of the principal spillway has been investigated thoroughly by the Soil
Conservation Service. The summary, conclusions, and recommendations

of the SCS investigation reports are reproduced herein in Appendix B.
The test flood for this dam has been determined to be the Probable
Maximum Flood (PMF), based on a classification of INTERMEDIATE size
and HIGH hazard. The drainage area is 10.8 square miles and the test
flood is 21,060 CFS. ' Routing the test flood through the reservoir, with
the initial pool level at to~e normal recreation stage, resulted in testI flood outflow of 14,960 CFS which does not exceed the capacity of the
spillways. Total discharge capacity with water at top of dam is 16,150
CFS.



Failure of the dam will pose a serious threat to approximately 25 houses
* and buildings, one major road bridge, one secondary road bridge, 9000

feet of major road, and a cemetery in addition to damage caused by the
PMF flow through the spillway and tributary drainage areas.

A great deal of maintenance and major remedial work as listed in Section
7 must be undertaken by the Owner. Listed items include: repair of
riser structure, develop access to top of dam, determine cause of and
correct slope failures and causes of erosion of slopes.

The recommendations for additional investigations and recommended
remedial measures as listed in Section 7 should be implemented within
one year of receipt of this report by the Owner.

OF f4S

SJOHN W.
S POWERS --

No. 23106

4  C/STh?
V~"IAL.

John W. Powers
Massachusetts Registration 23106



This Phase I Inspection Report on Clam Lake Dam
has been Tevieved by the undersigned Reviev Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Pas. and with good engineering judgment and practice, and Is hereby
submitted for approval.
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CARNEY M. TERZIA, MEMBER
Design Branch
Engineering Division

RICHARD DI NO, EER
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, CHAIR.(AN
Geotechnical Engineering Branch
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 I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I 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 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 condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be 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 ev'olution-
ary in nature. It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condition of the dam at
some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be 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 I Investigation does not include an assessment of the need
for fences, gates, no-trespassing signs, repairs to existing fences and
railings and other items which may be needed to minimize trespass and
provide greater security for the facility and safety to the public. An
evaluation of the project for compliance with OSHA rules and regulations
is also excluded.



TABLE OF CONTENTS

Section Pape

LETTER OF TRANSMITTAL

BRIEF ASSESSMENT

REVIEW BOARD SIGNATURE SHEET

PREFACE

TABLE OF CONTENTS ii-iv

OVERVIEW PHOTO v

LOCUS PLAN 1 vi

LOCUS PLAN 2 vii

REPORT

1. PROJECT INFORMATION

1.1 General 1-1

a. Authority 1-1
b. Purpose of Inspection 1-1
C. Scope 1-1

1.2 Description of Project 1-1

a. Location 1-1
b. Description of Dam and Appurtenances 1-2
C. Size Classification 1-5
d. Hazard Classification 1-5
e. Ownership 1-5
f. Operator 1-5
g. Purpose of Dam 1-6
h. Design and Construction History 1-6
i. Normal Operational Procedure 1-6

1.3 Pertinent Data 1-6

2. ENGINEERING DATA 2-1

2.1 Design Data 2-1

2.2 Construction Data 2-1

2.3 Operation Data 2-1

2.4 Evaluation of Data 2-1



Section Page

3. VISUAL INSPECTION 3-1

3.1 Findings 3-1

a. General 3-1
b. Dam 3-1
C. Appurtenant Structures 3-3
d. Reservoir Area 3-4
e. Downstream Channel 3-4

3.2 Evaluation 3-4

4. OPERATIONAL AND MAINTENANCE PROCEDURES 4-1

4.1 Operational Procedures 4-1

a. General 4-1
b. Description of any Warning System

in Effect 4-1

4.2 Maintenance Procedures 4-1

a. General 4-1
b. Operating Facilities 4-1

4.3 Evaluation 4-1

5. EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES 5-1

5.1 General 5-1

5.2 Design Data 5-1

5.3 Experience Data 5-1

5.4 Test Flood Analysis 5-2

5.5 Dam Failure Analysis 5-2

6. EVALUATION OF STRUCTURAL STABILITY 6-1

6.1 Visual Observation 6-1

6.2 Design and Construction Data 6-1

6.3 Post- Construction Changes 6-1

6.4 Seismic Stability 6-1



Section Page

7. ASSESSMENT, RECOMMENDATIONS AND REMEDIAL 7-1
MEASURES

7.1 Dam Assessment 7-1

a. Condition 7-1
b. Adequacy of I nformation 7-1
C. Urgency 7-1

7.2 Recommendations 7-1

7.3 Remedial Measures 7-1

7.4 Alternatives 7-2

APPENDICES

APPENDIX A - INSPECTION CHECKLIST

APPENDIX B - ENGINEERING DATA

APPENDIX C - PHOTOGRAPHS

APPENDIX D - HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

APPENDIX E - INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

iv



iii pvnrnu(TFr) AT IOVI f(NM'T FXPENSE

rAA



.7 .... ....

.~ ~ ~b'

LOCU PLAN
P. 2

f- d

b9



1N

2 I

8 

.

-SCALE-E3A TUO tNDSC

low__ _ _0 00__ _ _0 0__ _ _ _ _ _ _ _ _ _ _ M T U A W RA eIgi @N M i ,

-NE 847maTo, cme r iiiiiiom



I NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

1 CLAM LAKE DAM

I SECTION 1

PROJECT INFORMATION

j 1.1 General

(a) Authority

I 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/SCI 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

I(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 timely 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.

I(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.

1.2 Description of Project

(a) Location

The Clam Lake Dam is located within the Town of Sandisfield,
Massachusetts, on the Clam River about three miles upstream from
West New Boston. The Clam River is a tributary of the West



Branch of the Farmington River. The dam is accessible by way of
Montville-Beech Plain Road from West New Boston.

The dam is located on the U.S.G.S. Otis, Mass., quadrangle
at longitude N 42*-O8'-18I and latitude W 730-061-24". Refer to

the location plan, and Appendix 8 for additional information.
(b) Description of Dam & Appurtenances

The dam consists of an earthfill embankment, a principalI spillway consisting of a reinforced concrete drop inlet structure
having a two stage riser section, a 60-inch diameter reinforced
concrete outlet conduit, and a plunge pool excavated in ledge at
the conduit outlet. An emergency spillway is located on the left
abutment and consists of a grass covered, partly earth excavated
through natural ground and partly earth filled channel. The crest
of the spillway is provided with a 12" wide concrete weir.

1) Embankment (See pages B-5, B-6, 8-7, B-9 and 8-10)

The following information has been taken from the Con-
struction Drawings dated 1972.

The dam embankment is approximately 950 feet long and
has a maximum structural height of 94 feet. The upstream
slope is 3 horizontal on 1 vertical and has a 20 foot terrace
(horizontal section) at elev. 1145.0, which is the approximate
level of the normal recreation pool. The downstream slope is
2.5 horizontal on 1 vertical, and the width of the top of dam
is 26 feet. The upper portion of the upstream slope surface
is covered with dumped riprap from 5 feet below the normal
pool elevation to the top of the dam.

The embankment material is sand, silty with gravel. A
10' wide section of drain fill beginning 41' from the dam
centerline, extends from about elevation 1156.0 on a slope of
1.5 horizontal to 1 vertical to the foundation, which is bedrock
and glacial till. The drain fill extends the full length of the
dam and is provided with a foundation drain conduit which
outlets at each side of the 60"1 conduit at the endwall. A
cutoff trench consisting of the sand, silty with gravel is
located beneath the embankment along the centerline of the

daThe downstream embankment, and upper portion of the
upstream embankment are covered with riprap.

2) Principal Spillway (See pages B-9, B-10, and B-12)

The principal spillway consists of a reinforced concrete
drop inlet structure with a sluice gate controlled inlet pipe at
invert elevation 1100.00 for the pond drain, a sluice gate
controlled orifice inlet at invert elevation 1141.3 for the low
level bottom release, an uncontrolled orifice at elevation

1-21



1143.3 for the high level bottom release, uncontrol weirs at
elevation 1144.3 for the normal pool level and uncontrolled
weirs at elevation 1153.0 for the high stage outlet.

The riser structure is 5912 feet high from the base of the
foundation to the top of the structure. The inside dimensions
are 5 feet x 15 feet.

The structure is provided with a gate well having dimen-
sions of 2.5 feet x 5.5 feet which extends from elevation
1097.0 to 1143.3. Provision for stop logs exist from 1143.3 to
1144.3. The purpose of the gate well is to provide facilities
for gating the pond drain and to provide a bottom release of
water when the impoundment level is below the normal pool
elevation of 1144.3.

The walls of the riser normal to the centerline of the
dam vary in thickness from 36" beginning at the base to a
height of 9 feet and decrease in thickness by 3"1 every 5 feet
to a height of 44 feet above the base. From 44 feet above
the base to the crest of the high stage weir the walls are 12"
thick. The walls of the riser parallel to the centerline of the
dam, including the gate well walls are 12" thick from top to
bottom. (See Sheet B-12)

The top of the riser is provided with flared out walls,
450 to the horizontal, parallel to the centerline of the dam,
from 45.5 feet above the base to 55.5 feet. At 55.5 feet
above the base to 59.5 feet the walls are vertical.

Trash racks of galvanized steel angles are provided
between the flared walls to prevent the clogging of the high
stage weir. Also, a galvanized steel angle trash rack is
formed over the top of the gate well to prevent debris from
clogging that opening.

The bottom of the riser is formed to make a transition
from the rectangular vertical section to a 60"1 diameter outlet
pipe.

The inside bottom elevation of the riser structure is
1097.0. The low level and high level bottom release orifices
are located on the upstream side of the riser inside the gate
well. The low level orifice is 17"1 x 12" and the high level
orifice is 4 feet x 12 inches. These orifices are at elevations
1141.3 and 1143.3 respectively. The normal pool level orifice
is located on the side faces of the riser and measures 53
inches wide x 12 inches high with an invert elevation of
1144.3. The high level overflow weirs are formed by the tops
of the riser section walls and have a total length of 30 feet
with a crest elevation of 1153.0. The two flared walls of the
riser act as anti-vortex walls perpendicular to and across the
top of the weir walls with a solid concrete platform bridging
the two walls and acting as the support for the sluice gate
operator stands.

1-3



The sluice gate which controls the 48 inch diameter pond
drain is a 48 inch square gate mounted on a 12 inch deep wall
thimble. The gate is operated by a rising stem, crank operated,
gear assisted floor stand located on the top of the riser
structure.

The sluice gate which controls the low stage bottom
release is a 12"1 x 17"1 gate which opens downward. The gate
is operated by a rising stem, hand wheel operated, floor
stand located on top of the riser.

The pond drain pipe consists of about 120 feet of 48
inch diameter reinforced concrete water pipe conduit with a
concrete bedding and reinforced concrete inlet structure.
This conduit enters the riser structure through the upstream
side of the gate well on the riser.

The principal spillway structure has a 60 inch diameter
outlet conduit which discharges to a plunge pool located at
the downstream toe of the dam. The 60 inch diameter conduit
consists of reinforced concrete water pipe with a continuous
concrete bedding and nine reinforced concrete anti-seep
collars. The pipe has an inlet invert elevation of 1097.0 and
an outlet invert elevation of 1088.0 with an overall length of
312 feet.

The plunge pool is constructed from excavated ledge and
is approximately 50 feet long x 12 feet wide with a toe wall
spanning across the downstream end of the flow path to
dissipate the energy from the high velocity outlet flow from
the 60 inch diameter conduit during flood flows.

3) Emergency Spillway (See pages B-6 and B-li)

The emergency spillway consists of a grass covered
earth fill and earth excavated channel on the left abutment of
the dam. The spillway channel has a control section approxi-
mately at elevation 1172.0 which is 385 feet wide and 50 feet
long. A 12 inch wide buried concrete curb weir is located at
the downstream end of the flat crest of the spillway. The
spillway approach channel, along the centerline, slopes upward
at 4% from the impoundment area. The discharge channel
slopes downward at 3% to the edge of a steeper discharge
slope. The spillway discharges down a 2 horizontal to 1
vertical slope at the toe of which is original ground downstream
of the dam. The side slopes of the spillway channel are at 2
horizontal to 1 vertical. The maximum depth of excavation isI just upstream of the control section and is about 32 feet.
The control section is approximately 6 feet below the top of
the dam.

'I The maximum depth of fill in the discharge channel of
the emergency spillway is about 48 feet.

1-4



The toe of the emergency spillway left side slope is
provided with a drain composed of sand and gravel with a 6"'
drainpipe discharging at both ends of the spillway. The
drain is not continuous through the crest of the spillway
being interrupted by the emergency spillway weir control
section.

4) Foundation and Embankment Drainage (See page B-)

A trench drain of clean sand and gravel extends into the
foundation at the toe of the drainfill. The trench drain
extends from the principal spillway conduit left about 490 ft.
and right about 240 ft., with a 4 inch diameter A.C. perforated
drain pipe extending 425 ft. left and 175 feet right of the
principal spillway. Both 4 inch diameter trench drain outlet
pipes discharge into the plunge pool basin through the end
wall at the outlet of the principal spillway. Also, a blanket
drain is provided at the valley floor section about 140' wide
and extending horizontally from the toe of the drain fill to
the toe of the dam.

(c) Size Classification

The dam's maximum impoundment (computed to the top of the
dam) of about 3800 acre-feet and structural height of 94 feet place
it in the INTERMEDIATE size classification.

(d) Hazard Classification

The hazard potential classification for this dam is HIGH be-
cause of the significant potential for loss of human life and property
which may occur in the event of a failure. There is a high potential
for damaging about 25 houses with attendant probable loss of more
than a few lives, as well as one major bridge, one secondary
bridge, 9000 feet of major road and a cemetery.

(e) Ownership

The Clam Lake dam is owned by the Commonwealth of Massa-
chusetts, Division of Water Resources. The address is as follows:

Commonwealth of Massachusetts
Department of Environmental Management
Division of Water Resources
100 Cambridge Street
Boston, Massachusetts 02202
Telephone No.: 617-727-3170

(f) Operator

j The operation of the Clam Lake Dam is the responsibility of
the Commonwealth of Massachusetts, Department of Environmental
Management, Division of Forests and Parks. The regional office
responsible for the dam is as follows:

1-5



Commonwealth of Massachusetts
Department of Environmental Management
Division of Forests and Parks
Pittsfield State Forest
Cascade Street
Pittsfield, Massachusetts 01201

Mr. Douglas G. Poland is the Regional Supervisor. The
telephone number is 413-442-8992.

(g) Purpose of Dam

The Clam Lake Dam is a multi ple-pu rpose dam which is designed
to maintain a low level recreation pool and provide flood water
storage to reduce downstream flooding from the dam's drainage
area. Stored flood water would be gradually released through low
and high level inlets of the principal spillway.

(h) Design and Construction History

The Clam Lake Dam was designed by the U.S. Department of
Agriculture, Soil Conservation Service. It was completed in the
fall of 1977 and has not been in operation since that time because
of deficiencies in the emergency spillway slope stability and the
principal spillway riser. The Owner, Commonwealth of Massachusetts,
and the SCS are presently planning corrective measures deemed
necessary by them as reported in investigations conducted in early
1978. (See Page B-i)

(i) Normal Operation Procedure

The Clam Lake Dam would normally be self regulating with the
only controlled outlets being the pond drain and the low level
bottom release. These outlets are operated only as part of infre-
quent maintenance checks.

1.3 Pertinent Data

(a) Drainage Area

The drainage area for the Clam Lake Dam covers approximately
10.8 square miles. The upper portion of the drainage area has
some swamps and existing natural and manmade impoundments from
which the Clam River originates, and the surrounding perimeter
areas are primarily mountainous woodland with some open areas.
There is some development of farms and homes within the water-
shed area.

(b) Discharge at Dam Site

Normal discharge at the site is via the low level and highIlevel inlets to the principal spillway and through the 60 inch
diameter outlet conduit to the downstream channel. If flood flows
occur of sufficient magnitude and duration to fill the flood water

1-6



I

storage available, then excess flow will be discharged around the
dam via the emergency spillway channel.

1) Outlet works (conduit) size 60 inch, Invert Elev. 1097.0
and Discharge Capacity 950 cfs at Elevation 1178.

2) Maximum known flood at dam site - Unknown

3) Ungated spillway capacity, principal and emergency, at
top of dam - 16,150 cfs at 1178 elev.

4) Ungated spillway capacity at test flood elevation - 14,960
cfs at 1177.7 elev.

5) Gated spillway capacity at normal pool elevation: None

6) Gated spillway at test flood elevation: None

7) Total spillway capacity at test flood elevation - 14,960 cfs
at 1177.7 elev. (Same as #4)

8) Total project discharge (principal and emergency spillways)
at top of dam - 16,150 cfs at 1178.0 elev. (Same as #3)

9) Total project discharge at test flood elevation - 14,960 cfs
at 1177.7 elev. (Same as #4)

(c) Elevation (ft. above MSL)

1) Streambed at toe of dam - 1084±

2) Bottom of cutoff - 1079±

3) Maximum tailwater - Unknown

4) Normal Recreation pool - 1144.3

5) Full flood control pool - 1172

6) Emergency spillway crest - crest elev. 1172 ungated

7) Design surcharge - 1173.68

8) Top of dam - 1178.0

9) Test flood surcharge - 1177.7

(d) Reservoir (Length in feet)

1) Normal pool - 3500 ft±

2) Flood Control pool - 6600 ft±

3) Emergency spillway crest pool - (Same as 2)

1-7
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4) Top of dam - 7000 ft±

5) Test flood pool - (Same as 4)

(e) Storage (acre-feet)

1) Normal pool - 750

2) Flood control pool - 3060

3) Spillway crest pool

a) Low stage crest - 750

b) High stage crest - 1310

c) Emergency spillway - 3060

4) Top of dam - 3840

5) Test flood pool - 3800

(f) Reservoir Surface (acres)

1) Normal pool - 47

2) Flood-control pool - 120.5

3) Spillway crest

a) Low stage crest - 47

b) High stage crest - 67

c) Emerg. spillway crest - 120.5

4) Test flood pool - 139

5) Top of dam - 140

(g) Dam

1) Type - Earth embankment

2) Length - 950 ft±

3) Height - 94 ft±

4) Top Width - 26 ft

5) Side Slopes - 3 hor. on 1 vert. on upstream face, with
20 ft. terrace at elev. 1143.0 of upstream embankment.
2.5 hor. on 1 vert. on downstream face.

I
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6) Zoning - Homogeneous, semi-pervious sand, silty with

gravel

7) Impervious Core - None

8) Cutoff - Variable width and depth, sand, silty with
gravel earthfill

9) Grout curtain - None

(h) Diversion and Regulating Tunnel

Not applicable

(i) Spillways

1) Type:

a) Principal spillway: Reinforced concrete drop
inlet

b) Emergency spillway: Grass covered, earth fill
and excavated channel
with level control section.
Buried concrete curb weir
at downstream end of level
section at same elevation

2) Length of weir:

a) Pond drain inlet: 48 inch diameter pipe

b) Low stage bottom Rectangular orifice 17 inches
release (gated): wide x 12 inches high

c) High stage bottom Rectangular orifice 4 feet
release (ungated): wide x 1 foot high

d) Low stage inlet, Two rectangular orifices 4.4
feet wide x 1 foot high

e) High stage inlet: Two weirs 15 ft. long
30 ft.

f) Emergency spillway: 385 ft.

(3) Crest Elevation

a) Pond drain inlet: 1100.0 inv.

b) Low stage bottom

release 1141.3

1-9
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c) High stage bottom
release 1143.3

d) Low stage inlet: 1144.3

e) High stage inlet: 1153.0

f) Emergency spillway: 1172.0

(4) Gates: 48 inch square sluice gate on pond drain inlet
and 17 inch x 12 inch open down, low stage
bottom release

(5) Upstream channel:

a) Principal Spillway: Stream bed (no impound-
ment)

b) Emergency Spillway: Grass covered earth fill
and excavated channel.

(6) Downstream Channel:

a) Principal Spillway: Ledge excavated plunge
pool to natural stream
channel through narrow
valley

b) Emergency Spillway: Grass covered, earth fill
and excavated channel

(j) Regulating Outlets

The regulated outlets from the dam include the pond drain
and the low stage bottom release. The pond drain is controlled by
a manually operated 48 inch square sluice gate. This gate is
located on the outside face of the principal spillway riser inside
the gate well with its invert at elevation 1098. The floor stand
operator is located on the top of the principal spillway riser. The
gate is a Rodney Hunt, seating type, with a rising stem gear
assisted operator having the following identification:

43939-2
S-5020A

The gate would normally be in the closed position, if the reservoir
was functional and would only be operated for maintenance checks
and normal (permanent) pool dewatering purposes.

The low stage bottom release is controlled by a manually
operated rectangular 17 inch x 12 inch sluice gate. This gate is
located on the inside of the face of the principal spillway riser
with its invert at elevation 1141.3. The floor stand operator is
located on the top of the principal spillway riser. The gate is a
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Rodney Hunt, non-seating type, open down and the operator has
the following identification:

43939-2
S -2600A

The gate is normally in the closed position and would only be
operated for maintenance checks and when the normal pool is below
the high stage bottom release elevation.



SECTION 2 -ENGINEERING DATA

2.1 Design Data

The design data for the Clam Lake Dam provided by the Soil Con-
servation Service includes hydrologic and hydraulic computations and
summaries, structural calculations, a geological report, soil laboratory
test data, a summary of embankment slope stability analysis, and other
design information all contained within a "Design Report" dated January
1971. The design of the dam and appurtenances is based primarily on
a number of Sail Conservation Service Publications which are listed in
the General Section of the Design Report.

2.2 Construction Data

Design drawings were available for the Clam Lake Dam. These
drawings have been reviewed and found to show good agreement with
the visual inspection. Since deficiencies have been noted by the Owner
and the Soil Conservation Service, "As Built" record drawings have not
been issued pending the completion of remedial measures. Completed
record drawings may be reviewed at the USDA Soil Conservation Service
Office, Cottage Street, Amherst, Massachusetts 01002.

Appendix B contains copies of the more important design drawings.
These copies have been made from originals provided by the Soil Con-
servation Service.

2.3 Operational Data

The dam has not been put into service due to a number of recognized
deficiencies. Therefore, no operational data is available. Under normal
operating conditions, the hydraulics of the principal spillway would
maintain a low level recreation pool.

2.4 Evaluation of Data

(a) Availability

Sufficient data is available to permit an evaluation of the dam
when combined with findings of the visual inspection.

(b) Adequacy

There is sufficient design and construction data to permit an
assessment of dam safety when combined with the visual inspection,
past performance, and sound engineering judgment.

(c) Validity

Since the observations of the inspection team generally confirm

the available data, a satisfactory evaluation for validity is indicated.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

(a) General

The Clam Lake Dam, No MA 01052 was in POOR condition at
the time of the inspection.

(b) Dam

1) Earth Embankment

There are many areas on the downstream slope of the
dam where the riprap bedding has washed out. Many areas
around the outlet conduit headwall and the swale formed by
the intersection of the dam embankment and the emergency
spillway embankment showed signs of similar erosion of the
bedding material.

The upstream slope near the top of the dam is not
uniform due either to improper grading during construction or
subsequent settlement.

Some trespassing was noted on the upstream slope between
the base of the dam and the beginning of the riprap protective
cover. The trespassing appeared to be of the 4 wheel drive
vehicle and motorcycle type. Unprotected earth slope areas
of the upstream face of the embankment (below elevation
1145.0) are exposed to surface water erosion. There were
signs that the reservoir pool has been as high as elevation
1134; whether due to flood flows exceeding the capacity of
the 48 inch drain or to unauthorized closing of the pond
drain sluice gate is unknown.

Flowing water was noted in the drainage channel at the
right toe of the downstream face of the embankment. Since
there was no water impounded at the time of the inspection,
it can be concluded that the source of this water is ground
water from the right abutment area.

There was no discharge in either foundation drain outlet.
The ends of the drain pipes have been damaged by vandals;
the right drain pipe was broken off inside the sleeve through
the headwall.

A serious condition exists relative to the accessibility of
the top of the dam. Access is by way of Montville Beech
Plain Road to the toe of the dam or across the emergency
spillway from Beech Plain Road; access by vehicle by either
of these routes is difficult to impossible; neither route would
be available during flood conditions since these routes would
be blocked by impounded water in the reservoir.
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2) Emergency Spillway

The emergency spillway is in poor condition.

The left slope of the spillway channel is unstable due to
the existence of a stream diverted along the top of the slope.I The slope is saturated and slippage has occurred in many
areas. It is reported that this stream has overflowed the
diversion channel eroding the side slope of the spillwayj channel.

Trespassing by four wheel drive vehicles and motorcycles
has aggravated the condition of the slope. During construction
of the dam and spillway, the unstable condition of the slope
was recognized and crushed stone was placed on the slope as
a remedial measure. This has proven to be less than effective.

Erosion of the downstream face of the emergency spillway
training wall embankment was noted between the crest and the
beginning of the riprap. Small channels have been eroded by
runoff because of the lack of vegetation cover.

The spillway at the transition from the discharge channel
to the riprap protected discharge slope is severely eroded
and the riprap is being undercut by runoff. Failure of the
slope at the transition due to local runoff indicates that
serious erosion problems will result when the emergency
spillway is in operation.

The right training dike embankment of the emergency
spillway, downstream of the spillway crest, is eroding under
the riprap cover.

The right downstream training dike does not have sufficient
vegetative cover to prevent erosion when the spillway is
operating. Also, the right side of spillway floor downstream
of the spillway crest slopes about 6 inches in 100 feet toward
the training dike. This will result in an imbalanced flow
against the training wall and erosion could cause the dike to
fail.

The vegetative growth on the spillway floor and slopes is
inadequate to prevent surface water erosion or erosion due to
spillway flood flows.

The crest and weir wall are in good condition and the
grade along the centerline of the emergency spillway appears

to conform to the construction plans.
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c) Appurtenant Structure

1) Drop Inlet Principal Spillway

The principal spillway riser to the top of the trans-
ition section is in poor condition. Cracks, up to 1/16
inch wide were found running continuous from the floor
up the walls and running across the transition section
ceiling, indicating probable structural weakening of the
integrity of the transition section at the base of the
riser. Some form ties have either not been cut off,
have been poorly patched after being cut off, or have
not been patched at all.

The riser structure above the transition section
appeared to be in good condition.

The stems and guides for the pond drain sluice
gate have been damaged. Guides are broken and the
stem is distorted. This damage appears to be the work
of vandals.

The gate operators appear to be in good condition,
but require some lubrication. Most of the nuts used to
fasten the bottom release operator and the pond drain
operator are loose.

Vandals have removed the manhole cover at the top
of the riser and dropped it into the riser structure.

2) Pond Drain Inlet Structure and Conduit

The pond drain inlet structure is in poor condition.
The headwall and wing walls are cracked. Evidence of
vertical and horizontal movement of the wing walls suggest
foundation failure and shear or moment failure at the
interface joint between the head and wing walls. The
trash rack bars on the pond drain inlet opening are
damaged and cannot function as intended.

The 48 inch diameter pond drain pipe appeared to
be in good condition with no visible misalignment or
defective joints.

3) Outlet Conduit

The 60 inch diameter conduit was found to be in
good condition. The first joint downstream of the riser
structure appears to have been grouted. All other
joints were found to be evenly spaced and no evidence

of prior leakage was observed in the conduit.
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4) Plunge Pool and End Wall

The plunge pool which as cut in ledge appears to
be in good condition and functioning as intended.

The end wall at the outlet of the 60 inch diameter
conduit is in fair condition. There is vertical crack
from the top of the outlet conduit to the top of the wall.
Also, the right top corner of the endwall has been
fractured by vandals.

(d Reservoir Area

The shore of the reservoir is generally medium sloping wood-
land. It appears stable and in good condition.

(e) Downstream Channel

The downstream channel is in good condition with no vegeta-
tion encroachment. The channel immediately downstream of the
dam is unobstructed. Riprap protection of the channel is in good
condition and appears to be adequate.

3.2 Evaluation

The dam is in poor condition with areas for additional investigation
and/or remedial work being as follows:

a) Bedding material is eroding from beneath the riprap slope
protection on the downstream face of the embankment.

b) Unprotected earth surfaces on the upstream face of the
embankment (submerged by normal pool under operating
conditions) are subject to surface water erosion as well as
erosion due to fill and draw cycles during high runoff periods.

c) The upstream slope surface is not uniform.

d) There appears to be frequent trespassing on the embankment
and the emergency spillway channel side slopes.

e) The outlet ends of the foundation drain pipe are damaged.

f) There is no reasonable access to the top of the dam at any
time and no access at all in full flood time.

g) The left slope of the emergency spillway channel is unstable.

h) The transition from emergency spillway discharge channel to
the riprap protected discharge is severely eroded.

i) The right training wall of the emergency spillway discharge
channel is not protected against erosion.
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j) The downstream end of the emergency spillway channel floor
slopes toward the right training wall.

k) The inlet structure at the entrance to the pond drain conduit
is structurally unsound.

I) The principal spillway transition section is structurally unsound.

m) The stem guides for the pond drain sluice gate have been
damaged.

n) Most of the nuts on the sluice gate operating stands are
loose.

o) The first joint in the 60-inch outlet conduit downstream of the
riser structure appears to have been grouted.

p) The end wall at the outlet of the 60 inch diameter conduit is
cracked.

q) The emergency spillway pitches back towards the face of
dam. In the event of overtopping or erosion of emergency
spillway training dike erosion of the unprotected dam face
could occur.

r) The reservoir was not storing water and therefore other
possible problems, such as leakage, could not be viewed.
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SECTION 4 -OPERATIONAL AND
MAINTENANCE PROCEDURES

4.1 Operational Procedures

(a) General

No written operational procedures are available for this dam.
The dam would be self regulating when in operation. The sluice1 gate on the pond drain and the low stage bottom release would
normally be closed and would not routinely be operated.

j (b) Description of Warning System In Effect

There is no written warning system in effect.

4.2 Maintenance Procedures

(a) General

An annual inspection is made by the Soil Conservation Service
and recommendations resulting from this inspection would normally
be implemented by the Massachusetts Division of Forests and Parks
if the dam was in service.

Typical maintenance items assigned to the Division of Forests
and Parks includes liming and fertilizing, mowing, clearing of
accumulated debris, etc. At the time of this Phase I inspection
some items of maintenance such as liming and fertilizing are not
being carried out because of the proposed major modification work
which is anticipated.

(b) Operational Facilities

Discussions with Division of Forests and Parks personnel
indicated that the sluice gate for the pond drain is not operated
but remains in the open position because they are aware of the
poor condition of the dam's emergency and principal spillways.
Also, the low stage bottom release is not operated because there is
no requirement to do so at this time. A visual inspection of the
gate operators indicated that lubrication is required.

There are no other facilities which require operation.

4.3 Evaluation

Since the dam is not in service and will not be placed in service
until such time as the spillway problems are resolved, a valid evaluation
of the operation and maintenance procedures cannot be made. It must
be pointed out, however, that if a major storm event occurs before
remedial repairs are completed, in which the capacity of the low level
outlet weir was exceeded, the dam would impound water up to the
elevation of the high level outlet weir or possibly the emergency spillway
crest level. If such an event should occur, it could, in turn, result in
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a significant increase in the loading on the spillway riser, thus aggrevating
the previously discussed evidence of structural instability of the riser
transition section.

A formal, written downstream emergency flood warning system
should be developed for this dam before it is placed in service.
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SECTION 5 - EVALUATION OF HYDRAULIC!

HYDROLOGIC FEATURES

5.1 General

Clam Lake Dam, No. .k 01052, is a multiple-purpose recreation
and floodwater storage facility which was designed by the Soil Conser-
vation Service (SCS), as part of the overall Clam River flood protection
p roj ect.

The dam is located on the Clam River about 3 miles upstream of
the Village of West New Boston in the Town of Sandisfield, Massachu-
setts and is about 4.5 miles upstream from the confluence of the Clam
River with the West Branch of the Farmington River.

The drainage area upstream of the dam is 10.8 square miles with
generally mountainous topography.

Development within the watershed is very limited and consists of
only a few structures which appear on the USGS quadrangle sheet.
The area is mostly wooded with only a minor amount of open fields and
ponds.

The dam itself is about 950 feet long and 94 feet high, and is an
earthfill embankment. The facility has a principal spillway which main-
tains a low stage recreation pool and discharges all normal stream flows
via a 60-inch diameter conduit through the dam. An emergency spillway,
consisting of a 385 ft. wide earth fill and excavated channel with a
grass cover, is designed to carry flood flows which exceed the storage
capacity, at elevation 1172, of the impoundment around the dam to the
downstream channel.

5.2 Design Data

The hydraulic features of the Clam Lake Dam have been designed
by the S.C.S. to retard a 100 year frequency storm without discharge
occurring in the emergency spillway. The calculations included in the
SCS Design Report include storage vs. elevation, stage discharge
curves for the combined spillways, and routing of the 100 year frequency
storm through the reservoir. These calculations are dated 1971.

The SCS has established the elevation of the low stage outlet as
1144.3 which provides 750 acre-feet of storage including 2 acre-feet of
sediment storage. The high stage storage was set at elevaton 1153.0
providing an additional 560 acre-feet of storage, and the emergency
spillway crest set at elevation 1172 providing an additional 1750 acre-feet
of storage above the 1153 level pool, resulting in a total flood storage
pool of 2310 acre-feet.

5.3 Experience Data

No records of flow or stage are known to be available for the Clam
Lake Dam since it has just recently been completed and has not been
placed in service.
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5.4 Test Flood Analysis

The selection of the test flood is based on the Corps of Engineers,
"Recommended Guidelines for Safety Inspection of Dams," dated November
1976. These guidelines state that dams classified as "Intermediate" in
size, and "High" in hazard potential be tested against the "Probable
Maximum Flood" for the region within which the dam is located.

The determination of the PMF for the Clam Lake Dam is based on
the Corps of Engineers "Preliminary Guidance for Estimating Maximum
Probable Discharges in Phase I Dam Safety Investigations" dated March
1978. The test flood was determined by reference to the mountainous
curve in this "Guidance" for a drainage area of 10.2 square miles.

The unit flow of 1,950 cfs per square mile which results in an PMF
of 21,060 cfs for the Clam Lake Dam.

The purpose of this Phase I investigation is to assess the dam's
overtopping potential and its ability to store and/or discharge the test
flood. This requires determing the storage characteristics of the im-
poundment area and the stage vs. discharge characteristics of the
spillway. The SCS design report tabulates all of this data, and our
review has determined the information to be in accordance with standard
design practices, therefore, as noted in the computations included in
Appendix D, this information has been utilized in performing the test
flood analysis.

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 I Dam
Safety Inspections." The results of routing the PMF through the
reservoir indicate that the storage capacity of the impoundment area will
reduce the PMF inflow of 21 ,060 cfs to a reservoir outflow of approximately
14,960 cfs. This assumes that the level of the recreation pond is at
elevation 1143.3 at the start of the storm, and the entire flood storage
volume is available. Elevation 1,153.0 is the crest elevation of the high
stage overflow weirs.

The combined spillways have a discharge capacity with the water
level at the top of the dam of 16,150 cfs which is sufficient to pass the
calculated PMF outflow ot 14,960.

5.5 Dam Failure Analysis

A dam failure analysis using the procedures in the Corps of Engi-
neers, "Rule of Thumb Guidance for Estimating Downstream Failure
Hydrographs" dated April, 1978, was performed for the Clam 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 PMF test flood for the reach
in question.
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3. Stream flow at confluence, is PMF for tributary watershed.

Prior to dam failure the PMF outflow from the dam and the PMF
f rom tributary drainage areas will cause significant damage downstream
and possibly the lose of a few lives. The damage that will result
includes 11 houses, four bridges and 13,000 feet of roadway.

For an assumed breach equal to 40 percent of the dam width
computed at half height, the breached width is 236 ft. The resultingj dam failure flow using a water height of 94 ft. is 361,975 cfs.

The first area impacted by the dam failure is at a crossing of
Montville-Beech Plain Road. There is a steel beam-wood deck bridge at
the crossing. The roadway will be severely overtopped and the struc-
ture inundated by about 34 feet of water. The structure can be expected
to fail and the roadway washed out.

The second and major area impacted by the dam failure is the
Village of West New Boston at the confluence of the Clam River and the
Buck River. The failure of the dam would result in potential lose of
lives, homes, out buildings, private property, major roadways and a
bridge. The area will be inundated with as much as 19 feet of water.

The third area to be impacted would be an area west of New
Boston near the intersection of Beech Plain Road and New Boston-New
Hartford Road. The failure of the dam in this area will result in poten-
tial loss of lives, homes, outbuildings, private property, major roadways,
a cemetery and a major road bridge. The area would be inundated by
as much as 11 feet of water.

The fourth area to be impacted by the dam failure would be the
Village of Roosterville, which is on the West Branch of the Farmington
River. The failure of the dam in this area will result in potential lose
of life, homes, outbuildings, private property, a major roadway and a
bridge. The area would be inundated by as much as 26 feet of water.

The fifth area to be impacted by the failure of the dam would be
downstream of Roosterville on the West Branch of the Farmington River
where Rt. 8 and a secondary road crosses the River. This area would
experience damage to the secondary road and the secondary road bridge.
Since Rt. 8 has recently been constructed, it would be expected that
the bridge would adequately pass the flood due to failure of the dam.
The area would be inundated with about 26 feet of water.

The sixth area to be impacted by the dam failure flood in the
Colebrook Reservoir. It is estimated that sufficient storage would be
available to retard any additional flooding downstream. The surface*1 elevation is estimated to rise about 8 feet due to the volume of flood
water from the dam failure.
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observation

The visual inspection of the dam embankments identified irregularities
in the grade of the upstream slope embankment which are cause for
concern. Erosion of sand and silt from beneath the riprap, protective
layer on the downstream embankment slope was also noted.

The principal spillway structure was found to be unstable. Cracks
were noted in the transition section and those cracks showed displacement.

The inlet structure wingwalls for the pond drain are cracked and
displacement indicates differential movement of the sections.

The left slope of the emergency spillway is unstable due to a
diversion ditch at the top of slope combined with the steep side slopes.
The area of the emergency spillway at the transition from the grass
surface to the riprap slope is eroded and the riprap is undercut.

The poor condition of the vegetative cover on slopes and channel
bottom of the emergency spillway indicates that soil erosion could occur
if the structure was in service.

6.2 Design and Construction Data

Design data for the emergency spillway side slopes and the spillway
channel is not included in the SCS Design Report. From the design
plans, it appears that a slope design at 2 horizontal to 1 vertical was
utilized but under the field conditions at the site, this slope is too
steep.

6.3 Post Construction Changes

There have been no post construction modifications to the structure
but, due to the many embankment and structural problems recognized to
date, extensive studies have been made by the Soil Conservation Service
to determine the source of the problems and to recommend corrective
actions.

6.4 Seismic Stability

The Clam 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 in POOR condition due to
the recognized deficiencies in the emergency spillway and principal
spillway as well as numerous other deficiencies noted during this
inspection.

(b) Adequacy of information

There is sufficient design and construction data to permit an
assessment of dam safety when combined with visual inspection,
past performance, and sound engineering judgment.

(c) Urec

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

7.2 Recommendations

The recommendations of this Phase I investigation are that the
following additional studies be made, under the supervision of a qualified
registered engineer:

a) Determine the cause of erosion problems throughout the
project site including:

i. Erosion of soil from beneath rip rap on the downstream
embankment slopes.

ii. Surface erosion on the upstream face of the dam.

iii. Erosion of the left slope of the emergency spillway.

and determine what corrective measures are required and
implement those corrective measures.

b) Determine causes of the slope stability problems throughout
the project site including:

i. Undercutting of the riprap slope at the transition section
from the emergency spillway.

Ni. Left slope of emergency spillway.

and determine what corrective measures are required and

implement those corrective measures.

7-1



c) Determine the cause of the upstream embankment slope irregular-
ities and what corrective measures are required and implement
those corrective measures.

d) Finalize and implement a suitable design for a new riser

structure or a suitable repair of the existing structure.
e) Develop reliable means of access to the top of the dam at all

conditions of runoff.

f) Determine why grout was placed in the first joint of the 60"
diameter pipe out of the riser structure, determine what
corrective measures are required and implement them.

g) Determine what corrective measures are required to pitch side
slope of emergency spillway away from face of dam and implement
those corrective measures.

h) Develop and implement a method to routinely monitor seepage
through the dam embankment.

7.3 Remedial Measures

The recommendation of this Phase I investigation is that the following
remedial and/or maintenance items be carried out:

a) Repair right foundation drain outlet pipe at the endwall.

b) Repair the right corner of the end wall.

c) After erosion and stability problems are solved by a qualified
registered engineer, place topsoil where necessary and seed
all exposed earth surfaces on the dam embankment, spillway
channel and spillway training dike embankment to prevent
erosion of soil.

d) Rebuild the inlet structure and trash racks.

e) Repair and replace the stem guides for the pond drain gate.

f) Lubricate and exercise the two gate operators on a regular
basis.

g) Prepare a formal written downstream emergency flood warning
system.

h) Implement measures to ensure 48 inch gate on low level spill-I way is kept in a fully open position and the reservoir normally
kept "dry" until all of the above recommendation and remedial
measures can be implemented. A program of monitoring

during periods of intense rainfall should be initiated.
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I 7.4 Alternatives

I There are no meaningful alternatives to the above recommenda-

tins
1

:1

I

I

I
I
!
I
I
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INSPECTION CHECK LISTI PANO= ORGAMNiT ION

I PROCJECT Clam Lake Dam DATE 11/1/79

j WEATTER Clear and cool

I W.S. rI~V._1100± U.S.108 4 -flN.s.

RATY:

J ±. J.W. Powers. P.E.- Project Manag~r 6

2. G.H. McDonnell, P.E., Hyrloy

I 3. D.M. Lenart, P.E., Civil- - 8.

4. E.A. Moe, P.E., Soils/Hydraulics 9.

5O.H.. Dumais, Civil 10.

PROJECT :zIUE-k0 fl'2SECXD BY ?pEMIRVKS

1. All features inspected by inspection party

21.

10.

Also present:

R.Curran, U.S.D.A., Soil Conservation Service

Iim



INSPECTION CHECK LIST

jPArTY ORgaUIATIO:

P JEC-CT Clam Lake Dam DATE 11/7/79*

T~.~fl_1:00 P.M.

,,,R Sunny and Cool

W.S. '\Ozv. 11°°0 uO8 D:;..

-. E.J. Harvey, P.E.. Structural 6.

2. O.H. Dumais, Civil 7.

3. . 8.

510.

PROJECT -- JEPECD BY REMPC"R

!. Interior of principal spillway structure Dumais & Harvey

7.

F

9.

.

* Special followup inspection with SCS personnel to inspect interior of

principal spillway; arrangements made to accompany SCS personnel on this

special inspection previously scheduled by SCS.

Inspection notes for this inspection are incorporated on the following pages

with comments for our 11/1/79 inspection.

Also present: C. Dodge S.C.S. Amherst, MA office
D. Wallin S.C.S. Penn. office
L. Thomas S.C.S. Penn. office
E. Alling S.C.S. Wash.*, D.C. office
0. -Grenleaf 6 GC.C. FietafieLI, NA, effiee

C. Curran S.C.S. Amherst office
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PRULCT' Clam Lake Dam ... DATE 11/I/79

PROJECT F .UR_ All Features NAME

1 DIS CIPLE______________ NAME___________

AREA EVALUATED CONDITIONS

7tm EM13A, hN"T No access to gates if flood condition

Crest Elevation 1178.0

Current Pool Elevation 1100 (Invert of drain inlet)

Maximum Impowdment to Date 1134 (Debris and wave scars)

Surface Cracks None
Pavement Condition (Rip Rap Faces) Downstream slope good but some erosion

under rock. Upstream slope near crest

not uniform.
Movement or Settlement of Crest None apparent

Lateral Movement None apparent

I Vertical Aligment Good

Hzcrizontal Alignment Good
Intersection of dam & spillway slopes

Condition at Abutment and at Concrete show erosion. Sand & silt washed from
Structures under rip rap at both abutments & around

discharge end wall
Indications of Movement of Structural

Items on Slopes None apparent

None apparent on rock slope, but below
Trespassing on Slopes upstream face shows some vehicular traffic.
Vegitation on Slopes Poor with add'l. vegetation required.
Sloughing or Erosion of Slopes or Gravel washed out from under rip rap and
Abutments rock has settled 396 ft. from right abut-

ment.
Rock Slope Protection - Riprap Failures Sand & silt wash out from under rip rap

during rainfall.
Unusual Movement or Cracking at or None apparent

near Toes

Unusual Embankment or Downstream Flow of water running right toe channel
Seepage

Se.aping or 
No!s * None (No water impounded)

Foundation Drainage Features' Foundation drain outlet pipes dry & ends
amaged by vandals.

-oNndTs- Drain end of pipes damaged and pipes dry

I :nstruentat!Tn System one
Access to Crest In event of flood no access to riser



flSPECTIO1 CICK LISTIOJ-) Clam Lake Dam nT 11/1/79

PROJ-T FEATURE All Features _ _ _ _

DISCZ-L:, _______________ !a__________

AREA. EVALUATED CONDITION

^I DI S -R SPL:VAy WE , APRCAC1S

a. Approach Channel

General Condition Good condition, needs grass cover

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

F.Loor of Approach Charnel Good condition but more grass required

Concrete crest flush with spillway floor
No erosion protection on training wall
slope.

General Condition of Concrete Good with some chips

Rust or Staining None apparent

S.alling None

Any Visible Reinforcing None

Any Seepage or Efflorescence None

Drain Holes None

c. Discharge Channel Channel floor good until the transition
between soil floor and riprap. Under

General Condition cutting noted & sloped section shows
failure of rockfill.

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Flocr of Channel Good grade but requires more grass

Other Obstructions Left slopes of spillway failing due to
drainage ditch diversion along crest.
Vehicular traffic noted on slopes far
left. Slip outs & failures noted on left
side .

d. Other Training will right no erosion protectiot
Also, s.w. floor pitch 6" in 100' to wall
to cause rapid erosion.

____ ____ ___ ____ ____ ___ ___,wal ,A



L:SPECTi0'N CHECK LIT

PROj-2. Clam Lake Dam DATE 11/1/79

.%R3J-zCT YZATUR All Features _ __v_

AIVA EVALUATED COYDITICN

OUT7ZT WORYS - OUT7..ET STUC:T'_E AND

General Condition of Concreze End wall cracked at centerline of pipe.Right corner cracked from vandals.

Rust or Stanr-. None

Spalling None

Erosion or Cavitation None

Visible Reinforcing None

Any Seenage or Efflorescence None

Condition at Joints Good

0 Drain holes None

Chanr.e I

Loose Rock or Trees Overhanging None
Channel

Condition of Discharge Channel Good

Conduit Good condition.

Joints in good condition.

0.

I _ _ _ _ _ _ _ _____



rIsPECTIO: CHECK LIST

pi-rOJECT' Clam~ Lake Dam DATE 11/1/79

* PROJECT FEATUr, All Features _________________

DISCULLl___________ AJ:____________

AREA EVALUATED CONITIOI1

"UTI-'T '. OFRKS - TAIXS MION A:D CC:7D*JI
Above embankment good.

General Condition cf Concrete Cracks noted in transition section.

Rust or Staining on Concrete Extensive staining in transition.
Form ties exposed.

Spalling No spalling noted in entire structure.

Erosion or Cavitation Concrete eroded at sluice gate at base of
riser.

Cracking Numerous cracks in transition area.

Alignment, of MonoliA*ths Good

Pipe joints are in good condition. First
Alignmient. of Joints joint out of riser grouted on 60" pipe.

Nuzibering of M.onolit&hs N/A



iNSPECTIMN CHECK LMT

.. j CT Clam Lake Dam DATE 11/1/79

P -,-J-CT FEATUR All Features NA _ _ _ _ _

AR-A EVALUATED CONDITION

c-'2T lWORts - r7Ac CI.k7 : A

fk STRIX"I"'?:

a. Approach C:arJ-el Good condition

Slope Cond-ions Good

Bottom Conditions Good

Rock Slides or Falls None

Log Boom N/A

Debris None

Condition of Concrete Lining N/A

Drains or Weep Holes N/A

b. intake Structure

Condition of Concrete Wing walls are cracked

Stop Logs and Slots Trash racks are damaged and debris could
enter conduit.

U
1
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fl-SPECTION Cr:CK LIST

PRCJsCT Clam Lake Dam I*I. T 11/1/79

PROJEC ' FEATURE All Features NAME.....

g DrS^Z'L-_______________ NA______________

AREA EVALUATED IC1~C
OU'L-7T <':ORKS - Co0.ROL TOWER

a. Concrete and Structural

General Condition Good

Condition of Joints Good

Spalling None

Visible Reinforcing None

Rusting or Staining of Concrete None

Ary Seepage or Efflorescence None

Joint PAign~ent Good

Unusual Seepage or Leaks in Gate Structure not in use.
Chamber

Cracks None visible (no access to lower sections
at time of first inspection) Second in-
spection noted numerous cracks

Rusting or Corrosion of Steel None

b. Mechanical and Electrical

Air Vents N/A

Float Wells N/A

Crane Hoist N/A

Elevator N/A

Hydraulic Syszem N/A

Ser-,rice Gates Rodney Hunt 43939-2 S-2600A
One nut of 4 tight

Emereency Gates Rodney Hunt 43939-2 Gear Assisted
S-5020A (2 of 4 nuts on) both gates open.

:ightning Protection Systen N/A
.- r2ency power Systen. N/A

and Lighting System in N/A

_-ate C__.___r



I'S-BCTIO0; CHE2CK LIST

PROJECT Clam Lake Dam DaTE 11/1/79

|j) PRCJECT F-ATURE All Features i _ _ _ _ _

D IS M L E I:" .

A12A EVALUITED CO"DIL ION

C'tL:T WC.KS - SE-.-- BRDGE

. Super Structure

Bearirgs N/A

Anchor Bolts N/A

Bridge Seat N/A

Longi.tudinal .ezber. N/A

U.der Side of Deck N/A

Secondary Bracing N/A

Q Deck N/A

Drainage Zys-n N/A

Railings N/A

-:xfasion Joi'n-.s N/A

Pi mt N/A

Abt tment & Piers

GeneraJl Condition of Concrete N/A

Alignment of Abutment N/A

Approach to Bridge N/A

Condition of Z"ea & _achwaZ2. N/A
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APPENDIX B

ENGINEERING DATA

INDEX

List of Available Documents

1. Design and Construction Records

Design records include the following:

construction drawings
construction specifications
construction revisions
design criteria
layout
hydraulic design
foundation and embankment design
geology report
soil testing report
structural computations
quantity estimates
inspector's notes
seeding schedule

Construction records include the following:

inspector's and engineer's diaries
soil testing reports
concrete testing reports
material certifications
equipment guarantees
correspondence
quantities
pay estimates

2. Reports on problems with riser and emergency spillway slope

The following records are kept on file by the U.S. Department of
Agriculture, Soil Conservation Service, and may be obtained through
their office located on Cottage Street in Amherst, Massachusetts.

1/19/78 Final Report of the committee investigating potential
deficiencies in the emergency spillway and associated
areas, Clam Lake Dam Site, Clam River Watershed,
Mass.

3/24/78 Engineering Investigation Report Clam RiverI Watershed Project Clam Lake Site.
A brief summary of these reports is appended hereto.
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Construction Drawings

Copies of the following drawings are appended hereto:

3. Drawings Title Page No.

1 Cover sheet B-3
2 Plan of Storage Area B-4
5 Plan of dam site B-5
6 Plan of Emergency Spillway B-6
7 Fill Placement B-7
9 Foundation Drain Detail B-8

10 Principal Spillway plan and profile B-9
11 Principal Spillway details B-10
13 Emergency Spillway Profiles B-11
18 Riser Details B-12

25 & 26 Reservoir drain inlet detail B-13,14
30, 31, 32
33, 34 Logs of test holes B-15,16,17,18,19
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From U.S.D.A. Soil Conservation Service, Amherst, Massachusetts,
March 24, 1978, "Engineering Investigation Report Clam River Watershed
Project Clam Lake Site."

CONCLUSIONS AND RECOMMENDATIONS

1. At the time this riser was designed (late 1971) the horizontal
embankment loading used in design was assumed to be that
developed by active earth pressures. Design Note No. 17,
published on April 1977, shows that active pressure assumptions
underestimate the embankment moment when used in the
design of a riser with a monolithic transition elbow. The
vertical earth load imparted to the cantilevered transition
elbow causes a restraining force which results in higher
moments. Design Note No. 17 recommends that "at rest"
lateral pressures be used for the embankment loading assump-
tions.

The Committee concludes that the effects of this loading
condition, dealt with as item 3 on page 4 of Mr. Ailing's
memorandum, were the main cause of the cracking observed in
the transition elbow.

Although it seems reasonable to use the At Rest Lateral
Pressure Theory in this case, the Committee nevertheless
recommends that future structures of this type be constructed
in a manner that will allow movement of the vertically projected
structural member. This will reduce the horizontal load to a
minimum.

2. The November 23, 1977 memo by Ailing notes several problem
areas, either within the design computations or not covered in
the design computations. Although the Committee has centered
on cantilever embankment loading as the main cause of structural
failure, these other areas should be taken into consideration
in any design work for repair or reconstruction of this riser,
or on future designs of this type.

3. The Committee recommends a follow-up check of the riser be
made as soon as weather and terrain conditions permit.
Sufficient additional measurements and photographs should be
made so that detailed drawings can be prepared showing the
location and sizes of the cracks. These should be similar to
the drawings prepared as Exhibits 23 through 27 of the
Engineering Investigation Report for Site 3A, Newton-Hoffman
Creek Watershed, New York, September 15, 1976. This would
include drawings showing any cracking that may have developed
in the vertical ,ection of the riser, at elevations above the
special elbow, subsequent to earlier checks (which found no
cracking in that section).

It is recommended that a grid system be marked off on the
affected portions of the riser to assist in locating damage,
preparing drawings, and providing a key to photographic

records. This would speed up subsequent checks also.
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An attempt should also be made to measure any displacement
of tersrthat may have taken place. Reports from earlier
meetings indicate concern that displacement had taken place,
but no measurements have been made.

The recommended documentation is needed to establish the
severity extent of the damage to the riser and to correlate
structure performance with that predicted from analysis of the
design and with performance of other afflicted structures
(e.g. Site 3A, Newton -Hoffman).

4. Concurrent with the Committees' work, studies of corrective
measures for repair of the riser have been underway. Details
of the current proposal for repair are contained in a March 2,
1978 memo to Cletus J. Gillman from Benjamin Isgur. Inasmuch
as this proposal is well-grounded and has reached an advanced
stage of discussion, the Committee spent little time on recommenda-
tions for repair and supports the proposal noted above.
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From "Final Report of the Committee investigating potential deficiencies
in the emergency spillway and associated areas, Clam Lake Site, Clam
River Watershed, Massachusetts, January 10, 1978."1

FINAL REPORT

* "This is the final report of the committee investigating stability
problems of the emergency spillway side slopes at Clam Lake Site
in the Clam River Watershed, Berkshire County, Massachusetts.
Construction was completed and the final inpection conducted on
October 14, 1977. A copy of the memo from Dr. Isgur to Peter G.
Waldo, October 7, 1977, which established this committee is in
appendix C.

Nine problem areas were identified in a preliminary report (see
memo from the committee to Cecil B. Currin, dated October 20,
1977, included in appendix C). These problem areas are located
in figure 1 which is a plan view of the emergency spillway area.
These nine problems were divided into two groups with the more
serious labeled as primary problems. Table 1 presents the primary
problems and lists apparent causes of these problems. Table 2 is
similar and presents the less serious, or secondary, problems.

The committee thinks that the basic cause of the stability problems
of the side slopes and the diversion channel was the design decision
to leave Beech Plain Road undisturbed. In order to keep away
from Beech Plain Road, the design called for 2:1 side slopes through-
out a large portion of the outside edge of the spillway. These
steep side slopes have since proven to be inadequate considering
the proximity of the diversion to the spillway and the severe
winter conditions at the site. The extent and history of these
problems are documented in appendices A and B.

It is apparent to the committee that any solution to the primary
problems will call for relocation of the road or installation of expensive
retaining devices such as cribbing. The economics of installing
such devices should be weighted against relocating portions of the
road. Additional surveying and subsurface investigations appear
to be necessary before a final design can be prepared."
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.-- ENT POOL 2 ADDED SURVEY (ABOVE ELEv 11601 By R BROWN IS ASSOC 19?0

C HOP ZONTALLY 3 LOCArioN OF BEAVER PONDS AS OF JULY 1970
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RFPOOUCED AT GOVIERNMENT F\PENSr

ZONE 2-

3

,, ORIGINAL GROUND4

2 \ -~BOTTOMI OF . OUN ORTiON
EXCAVATION IS OROCK)

TYPICAL SECTI(

ZOZ 2

EXCAVATION+

TYPICAL SECTIOI

EARTH FILLREQUIREMENTS CONSTRUCTION NOTES:

2ONE MATERIAL MAXIMUM MAXIMUM MINI41MUM*2 I EQUIPMENT PLACES RIPNAP SH0ALL KE WELL GRADEI
ROIlZ LIFT li MWRaNTENL DEINTO SIZE EQUAL TO THE DEPTH SHOWNt .0% TO 15%

1 SAND, SILTY WITH GRA VEL 1. 9" OPTIMUM A 100% MAX BE LARIGIR THA110 OF THE DEPTH SHOWN.

REPRESENTED BY TPO 15 - 0', DEN4SITY 2.SEDOINS SHALLKS WELL ORADED BETWEEN 14 AF
OH 3 11.5-23). T P 656 (1.0-12), g To 7% PAws vG WH ieE
TP 256 13 .- 10), TP 154 (2.5-10'k ASTy 6I 1 REPRESENTATIVE MKCN SAMPLES FIRM THIS WATER!
TPSSiI Il'-lOP METHO A ALL SAMPLES T98TED COINFOINM1 TO MATERIAL SPI
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AICII D oll BILL OF MATERIAL
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Photo I

Overview of downstream
channel looking south
from top of dam.

Photo 2

Overview of reservoir

area, upstream embankment

and principal spillway

structure looking north-

westerly from embankment.

Overview of emergency spillway

crest, weir wall and dam crest
looking west from top of left

.. slope of emergency spillway.



f,,rvjI2W Of emergency spillway
q)proaei channel looking

N4,.rLhvrly from toe of spillway

&:-charge channel.

CVprvi.±w of downstream embankment
4 soking westerly from training wall

emergency spillway.

Jr,

Photo 6

Overview of emergency spillway
training wall slope looking
southerly from dam crest.
Note: Erosion of slope.
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Photo 7

Overview of downstream embankment,

spillway discharge channel and
left slope of emergency spillway.
Note: The sloughing of left
spillway slope.

, q ,Photo 8

60-inch outlet conduit and end
wall. Note the crack above pipe
and missing foundation drain pipt
outlet to the left of the 60-incl
conduit.

Photo 9

Pond drain inlet structure. Note

damaged trash racks.

me .. .. " 4' z
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%0910

Pond drain inlet structure wing

wit I L. Note craicks in coiw rete.

Photo 11

Gate well of principal
spillway structure. Note
the lower two §tem guides
are damaged.

Photo 12

Crack on right wall of
riser transition.

4hW
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Cracks and efflorescence
on transition of principal
spillway riser.

Photo 14

Crack in transition near
the vertical downstream
face of the principal
spillway riser.

Photo 15

Closeup of silt from beneath
rip rap on downstream side
of embankment.

- - - --7 I
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r)! q) of left s;lope toe ofI
rii rw -; ~i I 1'AIv ZtILc~t

~r I III , r see~page f rom

I

'hoto 17

iLcft slope of emergency spillway.

.:ote slope failure and erosion.

q1

Al.i



RFPROOUXC~Fn AT GOVERNMENT EXPENSE

Photo 18

Left slope of emeorgency spillway.
Note erosion.

Photo 19

Transition of grass covered
channel to riprap slope of
emergency spillway. Note
erosion and undercutting of
rip rap by runoff.
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS

I
I
I
I
I
I
I
I
I
I i

4



111
_ _ C L

pm .-

z 0
* U

af C

w C2

'M 0 ID D

E)

Z.- c. E

0I 3

U,4 U- t-I 1
> -'i aI 40 M f

01 4D I- *
WoI. 14'

191 on~I '
cc c 2b

U, a~2I = IA 0 Z
GD C a

w It v

> I- - - )
3 5 a' 4D

no r *0 . 6

- aE
1

, a a

ro . - . Uf
MAh



I
I
I
I
I
I
I
II

I

t



CLAM RIVER WATERSHED PROJECT
CLAM LAKE MULTIPLE- PURPOSE DAM

RECREATION AND FLOOD PREVENTION

DRAINAGE AREA 6900 ACRES
TOTAL STORAGE 3050 ACRE FEET
FLOODWATER RETARDING STORAGE 2300 ACRE FEET
TO EMERGENCY SPILLWAY CREST

WATER SURFACE AREA 47 ACRES
AT PERMANENT POOL

HEIGHT OF DAM 88 FEET
VOLUME OF FILL 525,000 CUBIC YARDS

BUILT UNDER THE WATERSHED PROTECTION AND [.,
FLOOD PREVENTION ACT

by
MASSACHUSETTS DEPARTMENT of NATURAL RESOURCES

and
MASSACHUSETTS WATER RESOURCES COMMISSION

and
BERKSHIRE CONSERVATION DISTRICT

of the
COMMONWEALTH of MASSACHUSETTS

with the assistance of
SOIL CONSERVATION SERVICE

of the
UNITED STATES DEPARTMENT of AGRICULTURE

1972

INDEX
SHEET I COVeR SHIEET SHEET I4 - EMERGENCY SPILLWAY DRAIN

SHEET 2 PLAN OF STORAGE AREA SHEET IS - EMERGENCY SPILLWAY DRAINAGE DETAILS

SHEET 3 AERIAL PLAN SHEET 16 ROCK TREATMENT DETAILS

SHEET 4 SITE LAYOUT DETAILS SHEET 17 FARM FIELD FENCE DETAILS

SHEET S PLAN OF DAMSITE SHEETS IS1o 23-RISER DETAILS

SHEET S PLAN OF EMERGENCY SPILLWAY SHEET 24 HIGH G LOW STAGE TRASH RACK DETAILS

SHEET 7 FILL PLACEMENT SHEETS 25 52- RESERVOIR DRAIN INLET DETAILS

SHEET S PROFILE OF CUTOFF TRENCH SHEET 2? CONDUIT DETAILS

SHEET 9 - -OUNDATION DRAIN DETAILS SHEET to HEADWALL DETAILS

SHEET 10 PRINCIPAL SPILLWAY PLAN AND PROFILE SHEET It - EMERGE1NCY SPILLWAY WEIR DETAILS

SHEET II PRINCIPAL SPILLWAY DETAILS SHEETS 30 u-4LOsS OF TEST HOLES

SHEET I PRINCIPAL SPILLWAY EXCAVATION S E S FILL SECTOR SHEET 35 STASI.IZATION OF STRUCTURES

SHEET 13 -EMERGENCY SPILLWAY PROFILES SHEET 34 JUTE NETTING S C"AIN LINK FE1NCE DETAILS

-q-- J .'



D PROJECT
POSE DAM

0 *,IION

,900 ACRES A-I

0O50 ACRE FEET
300 ACRE FEET

47 ACRES

88 FEET
000 CUBIC YARDS

T ECTION AND IMULIPLE-PURPO0SE DAM r -,IIr

L RESOURCES

COMMISSION

RICT

ETTS

0 30A....

ICULTU RE

GENCY SPILLWAY DRAIN

GENCY SPILLWAY DRAINAGE DETAILS CA iE

TREATMENT DETAILS

FIELD FENCE DETAILS LCTO A

SER DETAILS

III LOW STAGE TRASH4 RACK DETAILS

ESERVOIRt DRAIN INILET DETAILS

lUll DETAILS___________________________

WALL DETAILS CLAM RIVER WATERSHED PROJECT
GENCY SPILLWAY WEIR DETAILS CLAMNLAKE MULTIPLE -PURPOSE DAN

SANOISFIELD, MASSACHUSETTS

005 OF TEST HOLESCOE 
SH T

ILIZAtION Of STRUCTURES

NETTING 8 CIA-N LINK FIENCE DETAILS U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

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

a~ a ~ - W A-.95? 0

8-3



c. ' -OA, ---- *r .01

'OWO WALL TEST PIT
wof FENCE MoCA OUTCROP

-- Ap9o" IMS OF *Oft AREA -- E INE

CLARINGW LIMITYsE * ft DkESIGN HIGH WATER
-CiE&GS. =11110 DISIONG ELEV 117389

fOUOAT $OF, CPA - SI A OARS

"5c ~PERMANENT 10POOL

ELEV 1143 3

N - '~BEAVER -.

1/6

DESIGN HIGH WATER CLEARING

CLEAR I G ALONGO TME E-
CLASSIC" PRON To( .4i

Sf11 ONTE

CLIFAMIN 6,014,11 THE D'
CL ASS PERMANENT P Cp

,GONI DAM. EMERGE-.

ISAN DIVERSION, '4

- GeLSINOROCit DiqPOSA.

A 7910 1 IELEV 12056) 001-

So& t.25
"'0 OSM 251 IELEV Q??? ?t I T,

90* WEST OF *Etc

Y111 S41 i[LEV Ott ?91

CLAM ROVER, EAST



DESIGN HIGH WATER 
;

ELEV 117386DSPSA

ERMANENT POOL
ELIEV 11433 C LAS 'B"

L EA R G -* --

SS .c DAN -M

''9&0

CLEARING REOUIREMENTSNO S
IORIGINAL TOPD SURVEYED BY N NOVES 0962

CLEARING ALONG THE EDGE OF THE PERMANENT POOL 2 ADDED SURVEY (ABOVE ELEV 11601 By P BROWN B ASSOC 1970
CLASS 'C" FROM THlE 1140 3 CONTOUR TO 10 HORI ZONTALLY 3 LOCATION OF BEAVER PONDS AS OF JULY 1970

SEfTOND THE ii433 CON4TOURW 4 NO WASTE MATERIAL SHALL BE LEFT BETREEN T4E PERMANENT

POOL CONTOUR (ELEVATION 1143.3) AND ELEVATION 1100 0.
CLEARING WITN THE DISPOSAL AREAS AND WITHIN THE S THE SURFACE OF THE BORROW AND DISPOSAL AREAS SMALL
CLASSW' PERMANENT POOL BELOW ELEVATION 110.3 BE LEFT MEAT AND IN A SIGHTLY CORDI TION AND0 SLOPED

To PROV IDE POSITIVE DRAINAGE. SIDE SLOPE SHALL BE

CLEARING DAM. EMERGENCY SPILLWAY, BORROW AREA, LEFT NO STEEPER THAN 2:I

A DIVERSION. INL,-ET & OUTLET CHANNELS AND
OM:SIG ROCK DISPOSAL

TOM (ELEV 1210 56) TOP OF 2' BOULDER 60' UfS OF

STA 9025

TOM 251 )ELEV 12T? ?21 TOP Of 2 . 4' BOULDER APPROX

S0 WEST OF BDEECH PLAIN ROAD

TBM I., (ELEV 1099 . TOP Of 2 . 3' ROCK WEST SIDE

CLAM RIVER, EAST SIDE LOGGING ROAD

0200

CLEARING SCLAMA RIVER WATEROME PROJECT
5 GRUBBING LIMITS CLAM LAKE MULTIPE-PWINSE OM

SAND ISFIELD. MASWAETTS
1L. 'lt>- OIGINAL PLAN OF STORAGE AREA

GROJND
U. S. DEPARTMNT OF AGRICULTURE

SOIL CONSERVATION SER VICE

ORO AREA DIVERSION .... .......-D

ROT TO SCALE -

c- 0 A 1.36~ M -S



CLEARING S GRUDGING ft,,
ISs

j -'i

"AO5

SONSRUCON NOTES: CLAR one -

ISOUJLDERS ARE SCATTERED THROUGHOUT TI4E ENTIRE -

WORK AREA----------

2. THE CONTRACTOR SMALL EXCAVATE ENTIRE
PRINCIPAL SPILLWAY PRIOR TO PLACING ANY INLET tSE DETAIN.JOiOf 1  0' PRINIPA MPLLA"

CONCRETE ORPIPE. CANLlc-caL

3THE CONTRACTOR WILL NO0T SE PERMITTED TO '&tawJ

SPILLWAY SYSTEM HAS SEEN# COMPLETED AND0 RISERI-~A134Q
THE RI VER FLOW HAS SEEN DIVERTED INTO IT, -- - -EALSSTP 11-9

UNLESS OTHERWISE APPROVED IN WRITING0 SY IL P S~ ~.SA 3000
ESERVOI... CHAINNLE'_

THE ENGINEER. -! DETIL 9m ~CHASINK NE- it LINK i Fl

ORIGINAL 
I,~

GRUN 
ILME 11-.)--

TYPICAL SECTION INLET CHANNEL 10

NIOT To SCALE 5--,~----------

ORIGINAL"SPOF 
A

ELEV--

vII SIDE SLOME
ASSUMED .

KDROCK ". 
. -S-9

TYPICAL SECTION OULT CHN0
'I, OCrg E CHANNE
NOT TO SCALE!

CLEARIN

ORIGINALLIMTS

PEPRM. POOL CLASS *C:.:::.

TYPICALE 1ETO.OT[ CHA4N.L "\

(SE~~~~~~~~~~ ETU RMEOARC iT T o~s

EWE EQIPEN BEDDING

TPAE ICA ETON O
IUoldW ANNEST WO



0 1S0

~ - Ito--- - A P-LE- -- -. -

,o 8

C7,

V, PRINCIPAL SPILLWAY--LMT

t P STA 300i.00 ---

.CHILIKFEflCL~- LE

-al-

rOp OF DAM4

LUSF ILS M IagtT

*slil WLIDTHAUII

CLEARIU. EMIA DKENPANIMENT GUTTER IUR
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23 EUPETPAEIELI

1, BEDDING

ELEV 1156A

ELEV 1143.0 ELEV 11450 4

ELEV 1138.0

ZONE 2

3

ORIGINAL GROUND

BOTMOF FOUNDATION
EXCAVATION IBEOROCIII

TYPICAL SECTION (

3

r EQUIPMENT PLACED ~ ~
RIPRAP

C BEDDING
ELEV 115

ELEV 1143.0 0 ZO NE I

ELEV 1138D0 ELEV 1145 0

ORIGINAL GROUND,.

ZONE 2 V-'BOTTOM OF* FOUN.OON
EXCAVATI ON 5

TYPICAL SECTION (AE

EARTH FILL REQUIREMENTS CONSTRUCTION NOTES
MAXIMUM rAIU MNM I EQUIPMENT PLACED RIPRAP SHALL BE WELL GRADED AND tIAv

ZONE MATERIAL ROCK SIZE LIFT1I NT CLAS OIRI SZE EQUAL TO THE DEPTH SHOWN 60% TO 75% OF THEP,

1 SAND, SILTY WITH GRAVEL 6 9 -. OPTIMUM A 100% MAX ELRRTA %OTHDPHSOW

RERSNE y TIG25- DENSITY 2.8EDOING SHALL BE WELL GRADED BETWEEN 
3
4i AND 3 V5 1

OH RS ITED BY TP 156 (25-.0-1, TYO TO % PASSING TH4E II.C SIEVE

TP 256 3-. TPA4I.-O ~STM 0696 3 REPRESEN4TATIVE R0CK SAMPLES FROM THIS WATERSHED HAVI

TP 651 1-10') METHOO A AU. SAMPLES TESTED CON4FORM TO MATERIAL SPECIFICATiC

Z SILTY SAND AND GRAVELY SAND 6" 12, OPTIMUM C 4 PASSES

REPRESENTED BY TP 254 (3-ID0'). PERA LAYER

Tp feBB (-oo0, TP 6521lOS-id). OF FILL -/

TP ASS (1'-101. TP 654 W-10) PNEUMATIC

0148 10-12'). OH to 10-10) ROED OLI
WEIGHING
AT LEAST
5O TONIS

_________________ ___ - OR AN

. B BARD. SILTY WITH GRAVEL 12 is' OPTIMUM C EIALEN

FILL SIMILAR TO THAT SHOWN IN APPROVED
ZOOE 1. y THE

ENOINEER

,6 MAXIMUM LIFT THICKNESS PRIOR TO COMPACTION
,$tgSoR STANDARD PROCTOR,



ELEVII6-
2* EOUIPMENT PLACED

RIPRAP

ZONE I CBDI4

4.

DRAINAGE DETAILS

'ICAL SECTION (VALLEY)

ELEV 1178.0

-Lk-1 2' EOIJIPMENT PLACED
E1EV 1156 0- Ri PRAP

ZO E I I'BEDDING

1.5

DRAIN
0FILL ZONE 2

SEE SHEET A FOR
DRAIN AGE DETAILS

ICAL SEC ION (ABU MEN S) OTE FOUNDATION DRAIN ABOVE ELEV 1143.0

$MALL SE WELL GRADED AN4D "AVE A MAXIMUM4

SHOWN 60%. TO 759. OF THE RIPRAP SM4ALL
HE DEPTH SHOWN.

GOADED BETWEEN 34i AND 3 V WITH 30%
SIEVE

WLES FROM THIS WATERSHED HAVE SEEN TESTED to 0 to 40

NFORM TO MATERIAL SPECIFICATION 523. SCALE IN FEET

CLAM RIVER WAYERIW PROJECT
CLAM LAKE MULTgPLE- PURPOSE OA

SANOIWSILLO. UASACWMrtI

FILL E-LACCOEWU

U. &. DEPAXIUDI OW ~CJT3
SOIL COIUUVA'II VKZ~

-87



CONSTRUCTION NOTES:S*oA OT

LASBESTOS CEMENT PIPE SMALL CONFORM TO DIAU DOLTSE

SPECIFICATION 545 AND SHIALL SE 4D01A. Ir LONG
CLASS .4000.

Z WHEN PERWORATED ASBESTOS CEMENT PIPE IS
REQUIRED6 THE ASBESTOS CEMENT PIPE SMALL
SE PERFORATED WITH W~ HOLES, T14E LOCA-
TION AND NUMBER OF THESE HOLES SH4ALL KE
SIMILAR TO THOSE IN ASBESTOS CEMENT 4DIA
UNOERORAIN PIPE OF THE SAME DIAMETER. "EN CONC

3& THE EXCAVATION LIMITS ARE APPROXI MATE AND HEADWALL SMALL_________
WILL BE ADJUSTED BY THE ENGINEER IN ACCORD- No
ANC" WITH THE CO*OIT4OiIS ENCOUNTERED. x- X

4 THE DEPTH OF THE DRAIN TRENCH MAY BE
INCREASED IN SOME AREAS IF UNSUITABLE
OR PERVIOUS MATERIALS ARE ENCOUNTERED
AS DIRECTED SY THE ENGINEERFONAINFY 

AiNDRN

DRAIN

13.40

PLAN VIEW

60 0 90 100
SCALE ON FEET

113)

Fig) _________ _ ORIGINAL GROUND FOUIEOATIO1

It D

IR C___ I.

:. 1094

- II

FOUND )N -DRAILAIVEPRORAIN

DOM SUL DO 0 100CRa



/r* IvBO- DRILL 14 DIA HOLES S

.INUT II WASHERI

PIE IIPE

4' DIA t EADWALL
SMALL ANIMAL GUARD DETAILS

NOT TO SCALE SwPILL AL

SECTION X-X
NOT TO SCALE

D)INOATION DRAIN

I DRAIN FILL REQUIREMENTS

SI EVE No % PASSING

316 40TO
.75~ ~ 5-255O~ICj

IEW

TYPCA C SPTIOK~~~N -LI 113CLO_____

.C ECHOJ. MONEY CLAN. N TOVE KWAESDPREC

SCL NoI I ii. T ~

I- LICAE_"_9

CLAM iqE WAESE PROJECT

CLA LAKE MUT -PUPS A
NO OAlPNIFED ASCUET



LEVL0I i 
END CAP-___,

DETAIL OF BERM SLOPES ® RISERcoaC
ROT TO SCALE20BEM3

,REINFORCED CONCRETE -REINFORCED CONCRETE 50 TA 13*
RESERVOIR DRAIN INLET STA 30
ISIE 9"9EET U FOR DETAILS) AL MI0-3 A3

INLET8 CPANNE DRAIN 6 0" PRINCIPAL SPILLWAY
ISEE TYPICAL SECTION SHY 31 26' TOP WIC

48* PIPE DATA 4a8 PIPE JOINTS
4S' REINFORCED CONCRETE WATER PIPE JOINT STANE- IET PA

___ ILE ELEVAT PLAN
121 4.0' SECTIONS &.0 INLET 0 100.0
121 6.0' SECTIONS 16.0- JA 16 1099.73 4
161 160 SECTIONS 96.0' is 32 1099.47 SCALE IN FEET

TOTAL -120.0' iC 48 1099.20
PRESSURE HEAD - 73,7 JD 64 1096 93
LOAD - 50.330 LBS PER LINEAR FOOT BASED JE so 109667

ON4 OUTSIDE DIAMETER OF 60' JF 96 109840
JG 104 1096.27* MINIMUM 3-EDGE BEARING STRENGTH FOR 0.001' H 12"11 1

CRACK (PRESTRESSED) EQUALS 18,920 LBS ill 116 1090.07
PER LINEAR FOOT iAWWA C-3011. OUTLET] 1!O 109800

MINIMUM 3-EDGE BEARING STRENGTH FOR 0.01"
CRACK INON- PRESTRESSED) EQUALS 25,163 LBS
PER LI NEAR FOOT IAWWA C-300).

PIPE SUPPLIERS NOTE; TOP OF DAN

CAST INSIDE OF BELL RING JOINT WITH
CONCRETE ON ONE JOS) PIPE SECTION. REINFORCED CONCRETE RISER

CLASS 4000 ONC -THE D.C. OF PIPE ASSUMED INOS M DIES is R.. (FOR COFISTS DETAILS SEE SET 14-2
WHERE THE PIPE FURNISHED H4AS AN 0.0.
GREATER THAN ASSUMED IN DESIGN THE
THIIEE-EGEDBEKISSG STRENGTH dfTHE RISER CREST EL 1153.0-52 4jDAMrP j4j T NOT KE WISTHANI
STRENGTH RETIPLIED By THE RATIO OF ELEV 1144.3-

THE 0.0. OF THE PIPE FURNISHED TO THE - .-
0.0 ASSUMEDINDESIGN. ELEV 1136 0

ZO E 2ZONE INOTE:

ELEV 100.0USE OF EXPLOSIVE
BLWALFTIGSPIGOT RING WALL FITTING WILL NOT BE ALLC

EE RV I DRI INLE CLASSL 215004 CONCRETE CNS ETIL

CLASSO400D CONCRETE SEENCETE L BEDDING CON 51 CREIFCNC651-EPCOLR. LS

OEDEAL "2(SEE DETAILS S.T1) *F YE ALTISi)IEM CSMI-EPC

TOUSLE

3,

I A DIMENSIONS 0OP CONRETE PIPE LENGTHS ARE SAS(0 001
NOMINAL LINOTHSl AND 00 NOT INCLUDE CREEP



SEE~~01I FILLS KET SI

FOUNDATION DRAINS#

END CAP P1 p N\ CAP :k* SMALL ANIMAL GUARD5 -144)1E
0. .. i DO-A I SO P , "16__ 4SEE DETAILS SKY 9I

4,PAEADWALL DRAIN * pipE
ISLE COROT IOS p et COROT NOTE 1 S aSKEESI a 'EE REIN CONCRETE HIEADWALL

CLASS 4000 CONIC

HEADWALL DRAIN DETAIL 891CNT ffAL IT0

?0" STA 13.40 It DAM -FO O CL -1STA 300.00 ;_ P S. 2 I1I 1.2

iL ELEV 1075 0

25' TOP WIDTH

ANTI-SEEP COLLARS 60" PIPE JOINTS 60" PIPE DATA

PLN ~TRANSITIONWAL OF PIPE JON DISTNCEFROMI LEATO 60' REINFORCED CONCRETE WATER PIPE
SCAI.E ~ ~ ~ ~ ~ ~ TRNITO IAL EETL03E0V2AT3I4O3N6.1IWLLFTTN

1 12.33 I1096.65 .11 033 109700 41) 0.0' SECTION 8.0'
40 3A 3 195402 8.3 19 119116.0' SECTIONS 304.0

3z 106 33 109360 .1 563 10953 PRESSURE HEAD - 6312
m 132 33 1093.19 .16 753 109492t LOAD" 164,142 LBS PER LINEAR FOOT BASED ON

rM 1 56.33 1092.50 .17 16.113 1094.46 OUJTSIDE DIAMETER OF 60'
MIX .S033 1091,0I J: 10433 109400 MINIMUM 3-EDGE BEARING STRENGTH FOR 0.001'

I. 204.33 109112 19 120.33 1093,54 CRACK IPRESTRESSED) EQUALS 37.672 LOSS
L .110 136. B3 1016 PER LINEAR FOOT IAWWA C-301),

.111 526.33 10912 MINIMUM 3- EDGE BEARING STRENGTH FOR 0. 01'

J113 104.33 1091.69 CRACK I NON- PRESTRESSED) EQUALS 50.369

J114 20033 109123 LR5 PER LINEAR FOOT IAWWA C-30
TOP OF CAM ELEV I16 .115 2OS 16.33 1090.77 PIPE SUPPLIER'S NOTE

J116 232.33 109O31 CAST OUTSIDE OF SPIGOT JOIN4T RING6 Wit"

2' EQUIPMENT PLACED JOT7 246.33 109%65 CNRT NOEPP ETO
RiPRAP JIG6 26433 09,36 CNRT NOEPP ETO

jig9 260.33 106692 THE 0. 0. OF PIPE ASLMEDaSG i N'".
J120 296L33 1066 46 WHERE THE PIPE FIINWUED KIM1 ASO o.

IREDDING flT 31233 1061100 GRAT13 TIMOR Assima a atom TOOK
'Ahl PUTLET I__ THREE1 EDGED KAMMmiarmT 6; THE

PIP FINISIED MUST NOT SE LESS THN
TIE SPECIFIED TIMES EVDUB KAROO

2.5 ST'RoISm amrsot~Jo by THE RATI o
IOF THE OD. OF THlE POPE FIMSME To

TIE 0 D. ASSUMI IN EINS.

REIN COKIC HEADWALL

IN 6 CLASS 4000 CONCRETE

A! ml 3Z SEE 0ORSTS DETAILS SART0

17 y/INV1 109.0EL 1084.0

CONCRETE BEDDING I
COCANTI- EP COLRSCLS 400 QN 24' CCCLASS 2500 CONCRETE eIVE 0 L1?

2 13. 00'

ZOO. 53'

312.00'

CLAM RIVER WATErSNEO PROJECT
CLAM LAKE MULTIPLE-PURPOK 0M

SANDISFIELO. MAINIACMUETTS

PR OFILE PRINCIPAL SPOILLWAY

U.S.DEPATNIIT( -m AGXLIUI
SIL C0OVAIO UWJK

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

6~~& -SE p-~ ~ d

'6-?



I; 1 SLOPE

WHEN ROCK EXISTS ABOVE THE CENTERLI NE *WHEN ROCK EXISTS ABOVE THE CENTERLINE OF
OF THE PI PE, THE CRADLE SHALL EXTEND TO *THE PIPE, THE BEDOING SHALL EXTEND To THE

eXTE'D TOROCK LINE BUT SHALL NOT BE HIGHER THAN 1I
THE ROCK LINE BUT SHALL NOT SE IGH.E R ABOVE CENTERLINE.

THAN ABOV CETERLNE.PAY LINE FOR EXCAVATION

PAY LINE FOR EXCAVATION -* .... AND CONCRETE

4000 LB CONCRETE I

PRINCIPAL SPILLWAY WITH CRADLE PRINCIPAL
IN AREAS REWUIRING ROCK EXCAVATION IN AREAS RE

ROT TO SCALE

4000 Lb CONCRETE - NON REINFORCED

NOTE: CONCRETE SUSCRADLE WILL ONLY BE SOEI
REQUIRED WHEN ROCK SURFACE is S

r ~GREATER THAN 4' BELOW THE INVERT

ASSUMED ROCK L INE
SCOOLS ~ C CRT-NON REINFORCED

PRINCIPAL SPILLWAY WITH CRADLE PRINCIPAL
IN AREAS NOT REQUIRING ROCK EXCAVATION IN AREAS NOT

NOT TO SCALE

* . .. . . 7. 7, ASSUMED ROCK LIRE

4000 LB RIFINFORCIED CONCRETE

DETAIL OF RISER BASEF
NOT TO SCALE



SYS ABOVE THE CENTERLINE Of _ASSUMED ROCK LINE
BEDDING sM4ALL E XT END TO THE

rSALL NOT BE IIHR HN I.
LINE.

PAY LINE FOR EXCAVATION 20 BCNRT

PRINCIPAL SPILLWAY WITH BEDDING
IN AREAS REQUIRING ROCK EXCAVATION

NOT TO SCALE

APPROX. G"

* *NOTE CONCRETE SUINCRADLE WILL ONLY BE
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0 4 Im

SCAL.E IN FET

Seal with (Joint 
.1. 1suprBlcCom"pound ISeCC 536) (..F.. SPp'rt CSTCI
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Rubber Gasket 1 point $hall not exceed 1/4 PLAN FRONT ELEVATION
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30.0 40.0 3IOIOC hard, S1pac1. 3418 4.14. I.41.4.pe.4 3i0d1 5. at,. 41 ast ow4 4 /14/63
14 18 04444 apart. Molly borlea.441. Swep dippinge 44414
70 degrees. foliation7311 dippin ase70 degrees.

40.0 3sort- .( P.10. 03.203. 53.11. 1542.1 6/24165 D.E.1.

Standard P4.41141144 Te41 0.0 1.3 TOPSOIL.
1.3 45 1S1N0. slit? w114 gravel. about 201 l1444. 251 fine SK

044144 ~~~ ~.. 31d11 11....4. 201 -di14..44. 131 144144 need. 101 drove).
!tL~~7 1.441 -bb... 3% bowline., angular. bard. met- *04. 16%

3. 3'. : 4.03 75 77 4...
4. 4.T . 4 94 42.$ B411- 3.1 e..

3 0.0 .1 37

7. 20.0 .21.5 4S3 411

Rak2..1 1:.5.3.0 2 47

!44.ta .240 as5
2. 24.0 .0.0 S00 3. :. 16.1 14 f

4. 2. 21. 34 77

7. 533.0 .21. 34 SO
at4 feel -624/45. water 14..l at 7.5 fast 9. 3300342

10.1113.4 4,0. .411 fl7 77

100721 Wte 54141 54t4 41 fee 1414 7/54/03.



site1. ease., 1. hard. -I- 1- 0. 20 POI

I~ ~ ~ ~ ~~. 39 .O41... qu18t blei.e felspa a11.11,~w 2.0 10.0 GRAVEL..8,16.t. .0I..80.8. 0

.*. .* t.1, ar 0.- 7m to 100 001har. ..- 7 fta n (M'1 17, 8
20116. ..7o R.n. 101 81.1 ,7 gravel . 8bls

b.~0 12 , 1al.tism. dipples ba.ss 80 npl00 0, l.* ,p had - 0*=I. . o-*
x 8Jet:.. gos08101 op.4 I to 24 Inches. -114 6" 0os I-. probiiy ver 8... 30d .r

a-wathere poe at. Eis. 10.0 bo.of Pit. 1.02hp.11I.g 1.

r 20 .152. ELEV. 1100.0 0/24105 1.C.L.
2. 12.0 - 17.0 1to.0o0 TOSI

ft, I- .8 1 rmo, .. ad4 3% - -,. .8d. 101
77* 31,!-! 82. grael *.'.I chh.21... 52. booldoro. ongol.1. held.

77 T 7. - 2.0 he 1,00 11 traz, *1lO 24' 011.,10, . 8007 to s0101. 1..

44 2. C..18 set plac .. b.1 b.1-02. 11.0 fas1. p001.017 don.. till2 12.
44 20.0 bt100. ofPit.

39 NMI! voter1 1eve1 at 2.1 fe.t on 7/14/1. B.S. 152.2 3.0 to 10.0 6% larger than 6" 814.rde80.

0
11 002. IL5EY. M092.8 0/21/43 1.0. . NIn, Seepage at 9.5 f.e1. estimated flow tons
34 0. .0 GUAM., ...LI *04 800201 ..1.'11 all" .110 then .5 Sp. Water leve.l dry an 7/14/65.
34 o.8ou... hard. ..ot I-. 24", modtm to bigh

- - -h11117. .11-ires7.13 0E. 1 27. 0/k/s .G.L.
or level 0.0 19.0 111OC!. dark tro7. bt*1110 qmarl.. feldspar 15.0 ... ~0. .04 'A",0 0008501 1171

modrately hard to he .1..lo 12.0 fo.l. £11114100 matrix.0,1 bow 5l. time n .ties a 3d. 5%asloss
dlpp 19 .. t , 88.... degrees . *p .. d I 10 Is.send.In ow, ... ..0. 2 in a:-1. 2U1 cabbis.
,-he0 *...1.1y barterer"0 w1th f"to dippi'a boo =0 "021 .. .- deo0d to 0.. .1t -. I- 0

... 30 degrees. 30-1. hl... ,; 04 Leh *-ability. Io. .1.. Lom,
10.0 Bt110 of ".1.. 2.0 10.0 SAND,170.1 *... 01, 8 .9.. 2'1 CIA-St

ElI- .. a. 10% ..4 a ... es, .A1~ 0. 32

r1 ft.. sm Back Cas.1 . 1.5%.1 c.0.., 3Z beatd... hard. 01. moot.

010. 3:a;7L 10.0 &.1001.1 't1.

in.81... 3.: 9.0 .11.1 100 31. f11

it1 El BE1 B.S 153.0 .10-1.0 688re b "dsadd

passe0 8000 law.01 .01s Water, enterng pit a1 3.0. 1.110.1.4 E1.
Bork Test_____ 1.1 ap" .1 1.... w 01 3t fos o ,Islas.

I,!2 . 1.03100..114. EM11. 2208.7 6/24/61 p.C.L.

not., water. 1-1o ol .-,f... - 7/14/03 2.1 20. SilS,UIg .1117t #ravel00., *best 151 1100.. 351 so
Elr 0.. in1 e.810 .od. 5% as11 .. . .d 20%

"21 00.12E 1098.7 6/15.16/61 D..18. 311. 31 cobble.,. 11b-1o ..... o.Io. 0018.
78 . . SANS. 01212 .... $r-I .0-t 1i1 ft-:. MIDI BN else.. 1 6-'20. liplit 01...,. domp. I.. vry
1: Iav, .nd,4 30% -at1..a I04 211 lo-o and.014.. 300 011

75 8101.1. 41 e... -d ... , 00802a01ovub 10.0 0.0 bet00. 711.i

07 war. high permeability, B07doo .S. 134.1. 2.1.10.0 01 larger th0. 0" 20d.

77:.0 19.0 BE08CC! har8. 8ra7 02.111 8.;r100 NOEVeo.leeldr171465
100 Orly1 horital10 some d1pp1ng 0 as10.ooo 87,0111o1 r 071/3

67 10t 20 inches &part. I .11011. dippingsb- .0.30 degrees.
77 sort0 3.1. .I.. TP.173. 1V. 1109.0 6124101602

14 0.0 4.j BOUILDERS AND0 C01- . 1. an 010,1111t00
301.04.dar Pobo.,10.1.., Test 01.t 000 Z1E.;%.21 ft1.. .. 04, 21 ead81,

8.. 00010. S2.../f1..aI 2%... 0. .r.. a110 .. 0104. 0018, o cbe, in1..

2. 0.0 - 2.1.. 36. b1ack, wet. rea81... lose., 011I.v.

.a.m. 2. 6.0 - 7.1 242 53 4.3 10.0 1100.004. II 01. 0.t 4 grvl ab1v 10.0 fleas. 211.

8.10 Car 31001 13% 1.00.., 21 00,18... . pIor t0.1wb-

10ft.1 . ~ .~1Up..ot!;, har.1 4...zz,.. 31. br.1-00. I

.T. M 10.0 10m.1.. .1 Pi1.
10 20", 2. 14.0 -19.0 200

0 er 1 ..0..7 0et.S. 211.1, 4.1.10.0 101. 1018..1 0- di1car18.

Pa. ~~ ~ ~ ~ 101 0 he P.. 1101 atrenern pit 1.0.4.5. Estimated flow
L~ i 1.8. then 1 agm. 00101 level at 3.1 00 7/14/65

2. 24.0 -19.0 21 0
88 7-Y0 2V. 1224.2 6/241 X.G.L.

67 22m I11. Water11 t ufato so 7/14/03 0.0' E.M TOPSOIL,

07 3.5 10.0 1000. 011t7 w112h gravel, 00.01 in1 110., 211 10

0.0 2.16/1/6 TOPS.iL 004 seot., .15 -at- send.00. 8%p cos... 1.011

10.101 2L. -..3.. p..nOOII17 a01 1I
77 1:57 13.0 S 0. with0 f-all.Z - t.a. 230.2. 22210. IN -I,-. 100 0 81140 .

72. 23.0 "1IC . .,8 . 8'-lose7 -1.l -5..t.. 11. 10.0 Bat

77 ~ ~ ~ ~ ~ ~ ~ ~ 200 ver 7011. .w 1.7 1001. 81.S1. 156.01 80-1. Slageg...V..... .

230 23.0 1Mae=. fim2 dr,1020.tt ga., .. t

88.' _pr.flatndpIl a
230Drt o "*. 1/l

No. 021. 3.0 24 07

1. .0. 4.1 61 CLAM PIVER WATERSHED PROJECT
6. .0. 0 .1 152 72 CLAM LAKE MULTI PLE- PURPOSE DAM

SAt4DISFI ELD, MASSACHUSETTS

~7 2yT4.0~ IW~LOGS OF TEST HOLES
1. 14.32.0 10U. S. DEPARTMENT OF AGRICULTURE
:. 0 -1.23.0 .100 SOIL CONSERVAii1.N- SERVICE

It-00.1 t. .. Z9, 18. . . . . ..__...........

2. 29.0 .23.8 0 1100 .........----- - ----

m~lt, armso. Im asO f......~ t in *0
0

------------- 00 -- --- -- -i



C.18 III. m.'4o su.. 1212.2 %02 he /31/70 M3 .11U.

0.0 2.0.0.L
se 31.. 1201O .0 2/9e137 . 6.0 AW 611 0ihgol botn i".0 18.0.

0.0 acepooo beleargo15% flee sed. M5 esili .mE. 35%
?Mbes r.low parmabillW d, -1 .e-d 15% r-.s mua n

1.5 9.5 Rindor. loaa se r" nh.am, 71 .1- a.

9.5 30.0 am31, SitI' with sa, about M feb", eeCIL. iU.ema21l " 20
100 frum seow, 2%sdimea nd, 35% course
send, 15% growli, msehnuir, ioonev..a an 26.0 116.5 SM3. 811W. sbeut A6% fnw, 25% flee
rack bite, 3/1-leek elis ease, gsy. sed, 209 oum Osd. 7% sar..sen WA
eclat, I"e PeremabllW. OOV7 AMA". 3% grow. olift-CtM. wo~at. Ie"
MAL. RU.. porasshillty, vary dam.. Qlac 111.

30D.0 32.5 1"Isar. 31..0 35.0 Moulder.

32.5 Mot'.o 1 i. 3.6.5 10t'. Of FiD.

r.-~ 0.-111 0 M -615 RIOT. I
2. 15-3.0- 101 74 2. 39-3.1, is 67
3.30.' 11 72 3. 3,0-5.51 91/6- We. 67 .

1.. 9.5-10O.0' U13/6- raf. 0 1.. 1E0O-11.51 92 56
5. MD.0 16.5- 105 67 S. 15.0-15.51 WO/- ref. 0 1.0 3.0
6. 20.0-n1.5 87 31. 6. 2.6.5-17.5' 125/6 We. 50
7. 25.0-25.3 10D/3- raf. 0 ?. 2o.0-22.5, 126 61 3,0 1
8. 30.0-31.5' 70 50 G. 2S.0-26.51 1"5 61
9. 32.5-33.0' 100/6- rot. 100 t. 30.0-31.5' 11. 56

10. 35.0' 100/0- rot. 0
021.~ water 1eoei at 11, fet 0 inch"e U. 36.0-39.0 i60/ir raf. 67

8 /3/70. 12. W..0-.0, 0 /1 sODI- fo. 93
13. 1.5.-1.6.5' 130 100

W-605 M1... 1191..9 8/i0 to 8/21/20 M3 15odil o st od os.0 18.0

0.0 1.0 3092012 and 32Ml.. 50. W01 5al Q;;"- I..s les

1. L.S uAXZ6 w11 wilth growel. about 15% fies. SM 2. 10- 3. Ormond alight
15% Vime .1.. 20% "~dim snd. 40% cors 3. U.5' R. x 18' arcaellogt

IGd.1S gravel, susengalas, 3/11-lsh &-. 15' P around Fatls4 16.0 29.0
uesnit it., SM, dee, wilet parissahl- ~ ' 1 ~ . F~
U.W. loose % t n e 001.61. N eed *. abov s ew"d

12.5 U..5 amD .Ilw with rural about )a0 tiese, N278 Water level at 17.5 feet M.S/70.
W5 flee .e.d. 151 mole ed, W0% M4
mar" send, 14% gravel, s"hengallss .M.610 Re',. "19.5 8/3 to S/d,'70 M 29.0
3/1.-look Ma0mae else, gw71eyp. Mo, ivo.
pesuebillW. bees to wry7 iee,, WACULR 0.0 3.0 W09221 SeA "IAWN.
2ILL.

411.5 Mett'an of Roi.. 3.0 36.5 2*32. silty withk growl, abouat M0% fifs,
15% fine seed. 209 "dim' sand, 30%

roscoslee send. M5 greow,, weimroler.
No.e hales M.It acor 2-lm a xIsle wise, bee'.i to bile-gro

31g/f. t,2 at 6 feet, duo, lma. permeability,Er ---1-1 1(X idoe" he Oar deuse, Emfihi. 7111 with
2.1.5-3.0' 16 100 &*area"e In teeam send aod growel at
3. 3.0.

6
. St lezoo 22 toet.

1.. 5.0-5.3- 10013- set. 0
5. 10.0-11.5' 23 70 36.5 302'.m of Ibi.
6. 15.0-ILS.1' 100A1 Mer. 0
1. 20.0-24.5' 103/6- set. 60 3~~ae
S. 25.0-2S.5' 200/&- Msr. 1.0 Drv imls e./ft. Icvs9. 30.0-30.1. 101.1* ef

10. 35.0-3S.8' 1371? 60 2. 1.5-3.0' 19 72
3. 3.0-1.5, 36 so

3-do 1ov. 1213.0 t/ o he /70 D3m IL. h..5-6.0- 4i? 70
0.0 1.0 INSM2. 5. 10.0-11.41 20 70

6. 15.0-16.51 22 67 13416 Mo-.
1.0 51.5 8*30, sI th asm gve1, about 2 flee., 1. 20.0-91.5' 73 90

15% flee send, 15% elo~n send, 309 c.win S. 25.0-26.5' 66 800.0 2.0
see, 15grvel ekegeer,2-ea *9. 30.0-32.5' 59' 67

eail 20gee, en MVIT he w-se th 6 fet,1. 35.o-36.5' so 100 2.0 1'.0
du e I&V esekiUW, imse W8eth5d at61 P1Ws- U82,. 8/U. he 6/11/7 MW 1'.0 6.0nu1 to 6 feet, 4L&= 1=m.

515Mts t' Valei. 0.0 1.0 IML

Iiv u es1.0 5.0 SM3. with grael, about 6% flooA. 129~~~~ rimj mo. le ed, 36% neil. sd, .0 nces..
20D-sed 1ook lagrvel. suearalat, 2-leek SN-U

2.15-.' 26 95 6elaeep,~ eb .0 15.0
3. 3.0"1.5' is so ,sma.11. es ebee 183
1.. 5.046.5. 3I2 40
S. 10.0-11.5' 1.0 70 S.0 30.0 am3, salw with grae, about 1.S fe.,
6. 15.0-2.6.5' 71. 67 15% ruee sad. 159 mate si M0 seerse
7. 20.0-R0.9' 12W1S ref. 60 a~d 10 61110s. beeogelsf. A/1..les M3.62.
a, 25:0-25.1' l1wl ref. 0 uabm 0ls 180 . e to eee40pei, dam..1. 2.

10. 35.0-35.1' l00/l. set. 0
1U. 1.0.0-11.5' 163 68 30.0 Bate a ble.
12. 165.04.5.5' IM100 ref. 67
13. 50.0-50.5' 102/5 ref. 100 RIL/fl AMAmM 26.0

1. 0.0. 1.5' 1U 100
2. 1.5 -3.0' 1bb. 0
3. 5.0 -6.5' )3 ?0
1.. 10.0 -11.6' 72 67
S. 15.0--16.5- 61 67
6. 20.0 -U..' 14 67
1. 15.0 *-86 26 67



M-613 a"e. U61.7 8/6 to 8/10/70 Do IF617 Iv. 1191.94 6/6 ts 8/7/70 ?J1
0.0 1.0 M20D.L. 0.0 3.0 lOP20u.

1 rne. 1.0 28.0, MlD. eui lt it ravel, about k.5% rime. 3.0 16.0 "0a. NUtY with grvel,
1 

about M0 ft..;% 10% rime send. 10 Md.& @Md. X111 25% ties NOW. 25% .- mand, 15% 10sca.enre and, 5% gravel. eebomaig..l aswm cae end. 15% grerel. decompoed rook,i-leek Saslowa elm, elive-brem. dop I-m aa% @to.e *Il1-brw,, e*a.,Low Permability, deme to very des"., -d1 ...Ab~IV voydn411.01 I=. GLACIAL. TXLL.
denes. 26.0 Vou of Vale 8.5 to 10.0 lIOLU..o.

I.- EOP; L I L~!kZ 16.0 28.0 2231C, grM, bleto borndbl.ts

111. 2. 1.5 - 3.0' 6 100 g-*". oelte.6pping aest 70?
3. 3.0 - k.5' 11 90 )Idert-LY fractiared '.eod aboutk. 4.5 - 6.0-' 29 12 t- 18 Leek. sqrt -esily5. 10.0 -U-5* 30 80 orsca l tight.
6. 13.0 -15.81 16"/9 fef. 67 2.. 0t.e n,
7. 20.0 -20.P 175D rel. 702.0 btwoVae
8. 25.0 -25.5' 100/6- -ft. 601.

p-i ]Ms.. 1103.28 8/3 t-8/.M2 PAD o" ~ 0R*. .'an.',
o 7o . n 2. 2.0 -3.0 A& "1.. 33.03. k.5 -6.0' 72 78

00 3.0 WMpIu. 4. 10.0 3 1.51 71 66

51 3.0 15,0 SAND, eilt with gravel. about 25% fi..., Amphfer Le&11%f. end. 10% mdl. sed, W.% .~'2. 11.0 -23.0' 0
News peititles decomposd, eli,.-breo,, 3. 23.0 -28.0' 0

B3mlet. lee permeblity, bway denme. 0
00i~e I13.1 202.dter level at 5.5 teet eN 5/6/70.

2i.0 ~ 33.o 3AN, ddt with pram.i1,*about 25% ftna.. za..6x Rev. 1185.72 8/10 to 6/1,/70 PAD
Los15% fine end, 10% medi-. e0ed. 30% ON
M.4 oca~rs send, 20% gravel, Decompoedreek Particles. @live..gray, Mist. lee 0.0 3.5 22f.

Sliht P e..el liW . very de n... GLACIAL TILL. 3.5 10.0 340 D. Ol~t With gravel, a ket 15% floss,

Fald18.0 22.0 210i.K gray, biotite kerep1ende gelee, NO fine -,d 25% miumto end, 25% ONFalled fouatiena dipping abou.t 70 . teele -60 M. 15% gvrvel saleee.
18O to 21 fmet, highly freetord. Frscimwe with - doce~oeed rack bit. 3/1-le
spaced about 1/2-led, to 2-iaed...epet. ~-40 a,.~ light ou -. mit

.0 M//70. 21 to 29 feot - moderately fr.tmred. IvP miiY 7 - LCA
Preatare. qteced About 8 to U1 inches. TILL.

2. bu ofIi.6.0 8.0 Cobl~es mum Boulder.

10.0 26.0 ov - g21Y bletlt. horjked el
felltl-aa di~p1.e aboatT 70 . drte

8flee., % qm free~red. Fractures speceod ebo,.t 6 to
0% 2. 4.0 - 545 IM6 141,lee.. sport, amourl heriseetal.
Or. an 3. 10.0 -11.5' 71 441 26.0 Detto. of Able.

O_1.y . 15.0 -16.5' 132/6- ref. 66
ity. 

D

I.t Cer. Lee 5
02. 15 - 2.9' 102/U1' ref. 782. 19.0 -20.0" 90 3. 5.:0 6 65~ 129 66

3. 20.0 -24.0' 100
Is. 24.0 -22.0' 90 Rock cam oes

72 no. ow Rlen oe 2.s 135 1.' 95
70 .- 153T .. F tIP -1 3njht 3. 18.5 - 23.5' 100
80 0 ad- JWabv .omd4 23.5 -26.0' 100
70 0he i.ee.gee
67 U-616 m... 1196.03 815 to 8/6/70 PAD NO /11/10. a 69 rstN
90 /VO
80 0.0 2.0 NO drilling - Removed boldere by hand.
67

100 2.0 4.0 IDPXL.

6.0 8.0 320, egieth gravel. aboat 25% fixee,
RNfAe me. 20% medium eend, 15%

asare 8end, IS% gravel, oekeeglar, ag
12%modeecoom rook partdbles, 1

1
..Lem

12 elfm , @ve8em .Olt. le
car" 9 C~miuw der, VftJtewed Till.

8.0 15.0 ILT, a*** .18. et 55% fine, 22%14AI. ftme end, 15% medl, send. 5% marge
0 rift",egod, 3% gravel. 2/2-leek mzom miss, 3.I

0% oler. *live bm, . Wlet, Lae peemeabllty,
-inchre media. dems. GLACIAL TILL.

a .15.0 26.0 11120. gSey bloetoe boeelge gmelee
rnj_ felltitlme diPPIg eheet 70 . Preetues

Oft ekeat 12 te 18-lmee apart - Neetly
harieetai eAi tight.

24.0 lbe. ef Ibis.

00 XA ftoCLAM RIVER WATERSHED PROJECT
70 & M £Jmr CLAM LAKE MULTIPLE -PURPOSE DANTo 2. %3.5'- %.0' 18 46 MASSACHUSETTS

67 3.10.01-11.51 29 I
67 " a.,L W* LOGS OF TEST MOLES

1!L . S.DEPARTFMEN4T OF AGRICULTURE
1. 20.-11SO, CONSERVATION SERVICE
h. 25.0 - 26.0w10 LOD~ ~ - - -

0ee... ro .... . . .
__________________..- __-...........................
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........ 289 ..... 8 ... ......
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t-6o 1.,. 1272.67 8/21 to 8/12/70 PAN W-3 ge*. 11oz.8 8/12 1. 8/12/70 D

0.0 3.0 1011, ANDt 01VATM. 0.0 1.5 OPM1L and MOA?.

3.0 11.5 NlTT sWnD. gravell. about 15% ft-e, 1.5  6.5 MD, wUth gravel, about M% fines. V-65
10% fine SAMd, 25% a."Im sawnd. 30% 9K 21% 11,. sand, 100 Imdi sods,0.
coorm send. u201|rie1s, 5 abrp2 . 56 couora sand, 20% gravel, 80
3/1- - .': v u* aielmnbangular

, 
2-inch mai e also, 2.0

moist, medlum-low pe.-mablity, V don"e, r.4-bromn, deep, madle peebility.

OLACIA I"L. done*, MDEOwux.

6 to 10' MXL3.. 6.5 16.5 JUMCK, grey, botit. borbleod.

10.5 tO 11.5' IDJL123. gmie, moderately fractured, freetooS
d.pp1 l about 60 degrees. Soe

11.5 25.0 3RZI.MC, grey, bLolt hornblend. horisontl. All fractures t t. "Ew.
g091s, foliations dipping about
T0 . ighly fractured. Practures 16.5 Bottom of o0e. 1Z.0p*.od obot I to 8 inch*. apart.

Wretw*ws an not All tight. 2 5 hoDf. % Rco,.
25.0 Mttmo of Mole. V-1.6 0. .1' W 100

2 1.5 3.01 82 70 0.0

Diefls3. 3.0J4.5- 21 80

Y"- j .0 , o ft. 5.0 - 5.31 100A".rf. 100 0.5

2. 4.0 - 5.5' 99 66 Bock Core Zoo.

Moch Cam Mooo U.o , 2 . 1 0 .5 1 6 .5 1 ? 0 o

2. U.5 -16.5t 97 IT Water level at 2.75 on 8/12/70.

3. 16.5 .21.5, 100
1. 21.5 25.0' 100 R-352 Rev. 1098.4 8/13 to /131/70 ?AD

0.0 2.0 1T13111. 10.0

M.-620 Kev. 1158.73 8/12 to 8/12/70 ?AD

0.0 1.5 I01012., 3OTS. 2.0 3.5 HAND, -ilty with gravel, about 25% P-65
fit, 20% fln. sand, 25% ma.lu end, SK

1.5 5.0 IUL2u. 20% oa.e sed, 10% gravel, wbanolar, 0.01.$ .O ) D- 3/4-An-h miss1., red-brow, deep,

5.0 9.5 SUD. M.lty, Vith gravel. about -db permeability, -di- do-. 1.0
20% fme. 5% fiem &and, 25% O-dite Floodplan Dtposits.

od. 30% coers end, 10% gravel, S-
.obeal-lar, 1-boh madowt aito, 1' 14.5 MMCK, grey. bbotit. borto1.tde g tss,

olle-bron. mint, mdium-lov foliatios I 2bo u t 80 . Highly

ieombilp. dee.., GLACAL 111. fractured freel'6 to 8-- Fracture.
".cod about 3 to 5 Inche. apart. Very

9.5 17.5 iNM . grey. biotit. horrledea,, sltly fractured from 86- to U6-.

ApMAS. Foliations 4p29g about of
.

l fractured with s mo. 5. Bottm of 1.

Froclure. spaced 2/2-inch to 6 inches Mov samfles

T J"r.%' B11 -- w7r4g

17.5 ottom of Mole. 2. 1.5 - 3.C 26 83
3. 3.0 - 3.5' 200/6 met. 27 0.0

Ns1L&1  L-fswE Ik "o-Hon 1.0
2. 5.0 - 5.8' 60/100 ref. 78 r 3 .f% 5 '

2. 8.5 -1.4.5' 100
Rock Core Moo.

§ [ %RM7o.5 z 1321, Water lsml at 1.58 feet oa
• 125' 8/13/70.

2. 12.5 - 17.5' 83 -353 Rev. 1095.2 8/13 to 8/1/70 PA
N M I o a er leel at 9.5 feet n 0.0 1.5 101O 2 L and 31O? FA.

8/AV7O. 10.0
1.5 7.0 2AAW, Vith gavls, about 5% ftmes.

Mi-621 eO,. 1171.82 8/13 to 8/13/70 DM 15% floe .- d,. 35% , eadi s.nd, 30%
coarse send, 15% gravel, mbong"f , SP

0.0 1.5 IWS202.. 3/h-lu aximum else, rd-b . .t 0.0
deep, high pouoabL.ll, deao.

1.5 9.0 D8NIn .0d MCI .M isth s Alt Irloodplan Depolts. 1.0
&ad gravel atM'O. ZIAL SIT.

7.0 17.0 ind, gry., biotite horbleode
9.0 21.0 wind, pet blotito horobloods gntss, moderately frec'.

go lse moderst ly fractured. fractures foliations dpping about 60 . Most
wOeed 12 to 18 n--D s .pa, most froctur. ar ho asontal. All tight.
frctrues dipping about 70 degrees, BiCn .
poo borheoetal.

17.0 Mto of BRMo .
21.0 Motten of ole.

1bv e 12.0

1 2. 1.5- 3.0 2 83
2. 1.5 -2.2 P 1/7" rot. 10 3. 3.0 -1.5' 9 83 0.0

Mok, car* I. 5.0 - 5.5' 100/6* ref. 33 1.0
oNock Core M

2. Ll.0 - 16.0' 100 7 . 2.0 100

3. 16.0 - 21.0' 93 2. 12.0 - 17.0' 100

NMI Vater leovl at 9 feet on 8/13/70.
12.0

2162 a". 1179.3 8/13 to 8/11170 DOt

0.0 11.0 O0U end 38. 2 , with soe sit
and gravel MUU, mabe to obtln 0.0
&i saples. =GLk=l MTm. 3.0

1U.0 21.0 MO g, r, botite hablOMe gNaisS,
moderately fruohered. PRectues spaced
12 to 18 lmeespor". st ftaotto'.0
swim b ot 70 * . haolsoate.

21.0 Mtte of Ole.
10.0

2. 16.0 - R1.0' 100



8/12/70 DIN .T PITS Test Pit (Coat'd) ZIM Inver WStor.-d -. Cl- Lak. Sit
am N LAZECLAN lIVE TP-58 6/10/71 DIN

0.0 7.0 'OBBLE3 604 B,001105, .ith sand
. h% ringm. __- _ _6/5 to 6/9m Do r Llx veat., *ntering pit1I -Md. 

t met., 5; igAJ
1' I P 0.0 1.0 TOPSOIL AND BOTNAT. 7.0 b d b of pit.

' p.=b.llty 1.0 10.0 SAND, s1lty th gravel, a bout
25% rim,.. 15% fin. sand, 2U% dium 17-659 6/lu/i DERsand, 30% oar . sand , 10% r vel,

horblods b 18-loch *aM ** . 0.0 1.0 TSP7DIL and O? MAT.Ct,.rod. fractures oliRs-broan, deep. lor pormebillty, 1.0 3.0 SAND, silty with r,.o.l and cobbles,Som don-, 0LACIAL TLL set. 20% ) about 25% fines, 15% f,.. send, 20%riht. RiMi [. 6-inch sin.. madium *ad. 33 coarse sand, 10% SKEdeturbad Sample, 3 to 9 fst. graonl, sob-anrular, u-dm ma
sl., rsd-broun. wit, edlum permes-10.0 Botto of Pit. bilit., 1o. WEATSNIED GlACIAL TILL.

V lOO '-652 6/8 to 6/8/71 DIN 6/10/71 DEN
70 O.0 0.5 7 1 1801 an OO4k?. 0.0 1.0 TOPSOIL Md M HAT.
80 1.0 5.0 SAD, silty witho gravl. and cobble.,raf. 100 0.5 10.0 SAND and gravl, some 1lt, about 10% about 25% ftn-. 15% fin. sand. 20%fines, 10% fn. sand, 15% Sdium sad, sodlu mand, 30% coars sand, 10%35% or. sand, )0% gravel, ub. 9-S" gr...1, a 36-Ih iPirunded, 24-Inch maxiu mlso, tan- or Sl., rad-btmn, ust, .eius p...-btown, dqp,, madlua-high permeability, G.P- blity, loo.e, WEATNKiDD GLACIAL T1LL.

de.., Ice Contact sand ad gra.vl
. th Cabble.s and boulders to P 6' 5.0 BEDR2 and ITISI OF PIT.2.75 on 8/12/70. at. 4.0% obbles and boulders then
s7aout 25% 6-inch a... d0- r TP- 6/10/71 0M

3/70r n~ rmt. hIhl stsred.plI 3 DO 10 f..t.
10.0 Botto of Pit. 0.0 1.0 TOPSOIL nd RO? MAT.

1, about 25% i-65 6/8 t. 6/8/71 DIN 1.0 11.0 SAND, Silty wlth g-..
1

, and Cobble.,25% sodium sand, S / t //7 abou~t 25% ft..., 15% ft.. sad, 20%.sl, ftbg 0.0 1.0 0VPSOU. aMd M)OmA. aedsod ium , . coars sand, 10% Smred-brown, dmp, gravdl, aub-Mnu
'
01, 22-inch wd

1.0 10.0 SAND nd RA , mss it, about 10% *n, oli-teb o. dap, o TpLr.-
tIn., 10% fin. snd, 15% odium sand, blly, vnrI A.,.e, GLACIAL TIL.

bornklande gonaso, 35% coares sad, 30% gavel, sub- S-NI 11.0 bottoa of Pit.
at 8C' Highly rounded, 18-rich -a s.1, ta,- or8-6". Praet . bo., deep, aadiua-hlgh, des., Ic OP-M
,hma spart. V.ry co t d sand grav l, *at. 25%
i 8'" to 1416.. 6-Inch also. Sa rck fragent.

highly wathered.
Dit5hbd Sample, 2 to 9 ast.

%R1 .. v2" Bottom of Pit.
83 7P-654 6/8 to 6/8/71 DEN

D/6- Mr . 2 0.0 1.0 OPMoIL and 3O2AT.

1.0 10.0 SAND ad (ItAVE2, tb amit s2lt, sot
10% fioas, 10% fin, snd, 15% sodl.
sand, 35% cose sand, 30% grael, 9-NILODb-nss, 0Ic aaad .. , tan- or
bros, deep, adlm-high parIambUity, aP-M,.58 fat on dna I-Caetct sand and gravel,

st. 25% o 6-loot din.. Some rok frog-
,/70 PB nets highly astahrad.

Dist'd Sampl., 3 tO 10 fast.
10.0 Bottom of Pit.

mt 5% fl..,
Los sand, 30% P-655 6/10/71 DINs, bar~a0 S?

rId-b , ' m .0 1.0 7OP2MIL and 11021*T.

1.0 12.0 SAND, Silty With gravel and cobble*,
about 25% fines, 15% ft.. sand, 0S

Zrnblanld. madivi sand, 30% Coar- sand. 10%
M g egravl, sub-angular, 15-inch maxiu SKt u. ost sit., oli -bonen to 7 foot thso blue.a1. All tight, grey, Aip to wat, I- perm bility,

very dans, IACIAL TL, usatherad to
7 foot slith ater. Saoe at 7 foot.
M0turbhd bSampl 7 to 11 feet

12.0 Sattom of Pit.
7P-6!;6 611o/1 DIN

83 6
83 0.0 1.0 T0OSIL ad IND02o ?.

016" rf. 33 1.0 12.0 SAND, sillty with gra and Cobbles,
about 25% frms. 15% fm sad, 20%
udim sand, 30% Comrm snd. 10% SHFM gravli, sub-anglar, 9-loot, ath10 51.", olifI-browa, OW, low prm..-
bl1103, vy dane.. MACLL TILL.
Disturbed Sarple 2 t. 12 fet.

12.0 Botto of Pit.

v-667 6/1O/71 w CLAM RIVER WATERSHED PROJECT
0.0 3.0 W1315L and ODI0 ? and riLL. CLAM LAKE MULTIPLE-PURPOSE DAM
3.0 10.0 SAD, sI ty i with g avel and Oobbls, SANDISFIELD. MASSACHUSETTS

saot 25% thoas, IS% fine san, 20%medM send, 30% cane aod, 10% SK LOGS OP TEST HOLES
P-4.l se-agalar. 11-ijach osamflt.oli1k-br.., deap, I" pm .... U. S. DEPARTMENT OF AGRICULTURE
hiti d esy -da3t, 9C feet. SOIL CONSERVATION SERVICE

10.0 Battan af Pit. -
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%Y. 61104,80Bad RIAM 41"

B.S. 17. .in. 1001 Wast. SaI 13 - 5imdd .0 1.0 5M~.* ats. .1p
ft1. 5.0le. SM. baaUtws g..3.'. mw-i. swiir mine

-.. Musss passat1ep swaxtk ieee. J*Wbwa til.0

W-3.0 ww 120. 6/2/6 ill.ff-2

0.5 230.:. avo 0-30.0t~ ga 1 s aa. weIn 0itom. tit" S 0.0 2.0 10110031.

S.W I Mi- ad 1% .r"-a. MO.al 1 1.0 5.0 A410D saty, graml. embblm me blsam,

5.0 ftt.s of pit. saameb1. Wta mti as 5.0.
mr-3£. Mad. 4-0. any'0 MOW=.M.

64.0 Sw.0 *OSIft

3.0 S0.S SAD. 2.1 3.0-0. ft~ 1v.18.ii1 a .6- 1 dlW U0. io oin

- 0- m- 10 7/141.1. 1.5 b.0d:. SM. O23A3dark VULGMV =

h.00 INeet.a at bote a e.

0.5. 23WV.1 .31. 3. /153165r. ls.0 die~ic.L

0.0 1.5 lTflsfl.

2.3 10.0 SWI. Semally sit% Slit. bmet 101 31.*. 33n it". 36.06

scs. 131 -si-i -S1e. n1 e-stm -Ed. 301 $--1.. 101
.-a.31 hs.i.e. sagela t. amb.:..ie". assli

* sI- up. I . MI.% a. m. lSt. as61W ps.h111t.
isas. sce-i aau.

18.0 s.61. .1 te.

B.S. 2".1 (2 bag.) 2.5-410.0 nI3.. las. 6" ilsed.

am. valt .. - at 0.31 SO 7/10/63.

F=.2. SIZE. 143.3 6125/65 X.Q.L. SM SAMPLE FROM TIE 651, 3 TO 9'

.0 30.0 sAeilty 11eth a-,. abas 231 fas.. 31 elm. SM6

.£h..hls. n mIya -@t. b-4. dins.0 gat"a 13%i

£00ol-a Si I. I3. -nt4. -" SOE -l6 til

3.S. 233.3. 2.0-30.0 31 latp lbam a- discarded. 2

1102-S, be 1.5-1 dry S 7/30/63. its - -

0.0 2.to103 o6 --

3.0 30. Ur. *i3ty wthb ot.... Mme 301 timae, 2in 16.- cr."
wae"11 4- 0. 101 cessm. .0-, in1 ga-.

ft asbbl.S. ft1 09de.. magelat. bald. E-1- a1- 14'. - - - 2
. -W o.M , Iy.-r -m .a"-*" 4 0 0 60 It 14 if 60 20 22 2

£0.0 amee. Of Pit.BETE 
ormPgwO a ai

- - 3~.S. 234.3. 3.3-30.0 62 Uarst has 6- ij.isi.

W03 aler 1Wo.l 413 ms 1130/0.

W~s.UN.11440 033/0 3..1. - P-SM SAMPLE FROM TP 652, 3' TO 10'

3.0 21.4 ES arou "a, 131-is. 1m0 n eatas.0. 21 PI 20 - - - -

Is-taw, £in a.0am, madse in se OEM -Et..nI
wIEst. i s. n ala .hm,~em to 51sa - -- - - - -

parilficip. AMS. hetee. .1It

38.0 klein .of Pat. U6

0.0. 233.1 (2 bans) 3.&.0.. INS -~ a largr i O ia~rd. lx

10113s Show dry as 7116103.

za.s DUD1110.1 41351" 1.G.L.

5. 30 .101. 4 0 a 10 13 1* D00 1

9.4 so! 20. 11 ottr tk. gam. 2 abot2 as. $31 IsgtaIRECNTNPEMT6F."wf

10.8 =astwsus ann a"@M.i Sai

10.a. 230.. 3.0-91. 3 mg InBa 10- ilasaff. *SM SAMPLE FROM TIE 664, 3T 10

1"M. longw 1 as .. 'a 7/14/1. 330-----------------

111 -- a 10 so

mm$n Saivism. vuiser r a mwasin..

Jii



t So9M SAMPLE FROM TP 650. T' TO 11'
'130- - - - - - -$t N

-L-s, ,I2 -Z "* - - -

vlFtf f 5.0.

asaf 5.0. 2 4 6 " 0 1 4 Is to "o 22
MOBterU're COOEMTT. PIEKI44T Of Off WIGHiT

SM SAMP LE FROM TP 6S, 2'TO12'
•130

0

ITP 651, S TO 9'

a 4 6 U 0 12 14 16 Is 20 -22 24
$inTUm WNTl[I, vplocpu op ow WEIGHT

> SM SAMPLE FROMTP 657, 3TO9

lil ll"-" --- "---

II
' 25-

14 160,10 20 022 24
mz an Weais? I- - - T Ito

*M TP 652. 3 TO 10' L011- -
- P1 4 6 6 10 It 14 is to 20 2124

0 *Sup coatm?. PS r my HT

4 to .22 24
EGcr CR WEGH

TP 684, 3' TO 10'

CLAN RIVER WATERSHED PROJECT
p CLAMS LAKE SULTIPLE-PUpOSE DAN

SA5IOISFIELD. MASSACHUSETTS

LOGS OF TEST HOLES

--- -- U. &. DEPATI T OF AGRCULTME

I to*i o s 1490 Lsl.



I Photo 1

Overview of downstream11 channel looking south
from top of dam.

Photo 2

Overview of reservoir
area, upstream embankment

-
and principal spilway
structure looking north-

westerly from embankment-

Photo 3

Overview of emergency spillway
crest, weir wall and dan crest
looking wet from top of left[ slope of emergehcy spillway.

to"., 4
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Photo 4

Overview of emergency spillway
approach rhannel looking
northerly from toe of spillway
discharge channel.

Photo 5

Overview of downstream embankment
lIooking westerly from training wal
of emergency spillway.

Photo 6

Overview of emergency spiliway
training wall slope looking
southerly from dam crest.

Note: Erosion of slope.



Photo 7

Overview of downstream embankment,

spillway discharge channel and
left slope of emergency spillway.
Note: The sloughing of left

spillway slope.

Photo 8

60-inch outlet conduit and end

wall. Note the crack above pipe
and missing foundation drain pip(
outlet to the left of the 60-inct

conduit.

I

Photo 9

Pond drain inlet structure. Note

damaged trash racks.

_ - ---------------- --



Photo 10

Pond drain inlet structure wing :

wall. Note cracks in concrete.* -

. . -.

Photo 11

Gate well of principal A
spillway structure. Note

the lower two stem guides
are damaged. -.

M1

I

Photo 12

Crack on right wall of I
riser transition.

I
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Photo 13

Cracks and efflorescence
on transition of principal

J spillway riser.

Photo 14

Crack in transition near
the vertical downstream
face of the principal
spillway riser.

Photo 15

Closeup of silt from beneath
rip rap on downstream side

of embankment.



Photo 16

Closeup of left slope toe of
emergency spillway at crest.
Note groundwater seepage from
slope.

Photo 17

Left slope of emergency spillway.
Note slope failure and erosion.

I A
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II Photo 18

Left slope of emergency spillway.j Note erosion.

Phto1
Trniino rs oee

erasion ofd gndrssin covee

rip rap by runoff.
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