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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

IDENTIFICATION NO.: MA 00202
NAME OF DAM: Buckley-Dunton Dam
TOWN: Becket
COUNTY AND STATE: Berkshire County, Massachusetts
STREAM: Yokum Brook
DATE OF INSPECTION: June 30, 1981

The dam is a 22 foot high, 370 foot long earth embankment dam

with an ungated 35 foot long spillway weir and a manually operated

.- 24 inch main drain. Construction of the dam was completed in 1967.

The dam is owned and operated by the Commonwealth of Massachusetts,

Department of Environmental Management.

There was no indepth engineering data available for review.

Therefore, the adequacy of the dam was primarily evaluated by visual

inspection, past performance history and sound engineering judgement.

The visual inspection indicated the dam to be in generally fair

condition. Indications of seepage were observed at the ends of the

"* training walls, near the downstream toe and at the spillway apron.

Settlement of soil was observed under the upstream side of the bridge

- approach slabs.

The dam has a size classification of intermediate and a hazard

potential classification of high. Based upon Corps Guidelines, the

- test flood, full PMF, inflow would be 4510 cfs, from the 2.2 square

. mile drainage area. The routed test flood discharge is 2065 cfs. The

• corresponding surcharge elevation would be 1771.5. The top of dam,

*
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elevation 1771.5, is not overtopped. The spillway has a capacity of

2060 cfs and the test flood outflow would equal 100 percent of the

|* spillway capacity.

The dam is in generally fair condition. It is recommended that

the Owner engage a qualified registered professional engineer to

investigate and design require" remedial measures for the source of

seepage found near the downstream toe and training walls; the source

of springs flowing out of the spillway apron and the cause of soil

settlement under the bridge approach slabs.

The Owner should institute remedial measures which include:

maintenance of brush growth on the slopes; cutting of trees and brush

constricting the discharge channel; removal of debris from the spill-

way apron and energy dissipator; repair of the minor erosion adjacent

to the approach slab on the left side; repair of eroded concrete at

the concrete-stone interface at the left training wall; yearly

operation of the sluice gate to insure continued adequacy; backfilling

of animal holes; locating and making readily available the design and

construction data; instituting of an annual technical inspection

program and development of a formal warning system for the downstream

impact area.*
The recommendations and remedial measures should be implemented

by the Owner within one year after receipt of this Phase I Inspection

Report.

S\ . ... Ronald H. Cheney, P.E.
"- Vice President

Hayden, Harding & Buchanan, Inc.
Boston, Massachusetts
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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 Investigation is to identify expeditiously those dams

which may pose hazards to human life or property. The assessment of

the general condition of the dam is based upon available data and

visual inspections. Detailed investigation, and analyses involving

topographic mapping, subsurface investigations, testing, and

detailed computational evaluations are beyond the scope of a Phase I

Investigation; however, the investigation is intended to identify

* any need for such studies.

In reviewing this report, it should be realized that the )
reported condition of the dam is based on observations of field

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 evolutionary in nature. It would be incorrect to assume that

the present condition of the dam will continue to represent the

BUCKLEY-DUNTON DAM
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condition of the dam at some point in the future. Only through

continued care and inspection can there be any chance that unsafe

conditions be detected.

Phase I inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the

established Guidelines, the Spillway Test flood is based on the

estimated "Probable Maximum Flood" for the region (greatest

reasonably possible storm runoff), or fractions thereof. Because of

the magnitude and rarity of such a storm event, a finding that a

spillway will not pass the test flood should not be interpreted as

necessarily posing a highly inadequate condition. The test flood

provides a measure of relative spillway capacity and serves as an

-" aide in determining the need for more detailed hydrologic and

hydraulic studies, considering the size of the dam, its general

condition and the downstream damage potential.

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.

ii BUCKLEY-DUNTON DAM

. I



TABLE OF CONTENTS

Section Page

Letter of Transmittal

Brief Assessment

Review Board Page

Preface i

Table of Contents iii-v

Overview Photo vi

Location Map vii

REPORT

1. PROJECT INFORMATION

1.1 General

a. Authority 1

b. Purpose 1

1.2 Description of Project 2

a. Location 2
b. Description of Dam and Appurtenances 2
c. Size Classification 3
d. Hazard Classification 3
e. Ownership 4
f. Operator 4
g. Purpose of Dam 4
h. Design and Construction History 4
i. Normal Operational Procedure 4

1.3 Pertinent Data 5

2. ENGINEERING DATA

2.1 Design Date 9

2.2 Construction Data 9

2.3 Operation Data 9

2.4 Evaluation of Data 9

iii BUCKLEY-DUNTON DAM



Section Page

3. VISUAL INSPECTION

3.1 Findings 11

a. General 11
b. Dam 11
c. Appurtenant Structures 12
d. Reservoir Area 13
e. Downstream Channel 13

3.2 Evaluation 13

4. OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures 15

a. General 15
b. Description 15

4.2 Maintenance Procedures 15

a. General 15
b. Operating Facilities 15

4.3 Evaluation 15

5. EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General 17

5.2 Design Data 17

5.3 Experience Data 17

5.4 Test Flood Analysis 17

5.5 Dam Failure Analysis 18

6. EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observation 20

6.2 Design and Construction Data 20

6.3 Post-Construction Changes 20

6.4 Seismic Stability 20

iv BUCKLEY-DUNTON DAM



Section Page

7. ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment 21

a. Condition 21
b. Adequacy of Information 21
c. Urgency 21

7.2 Recommendations 21

7.3 Remedial Measures 22

a. Operation and Maintenance Procedures 22

7.4 Alternatives 23

APPENDIXES

APPENDIX A - INSPECTION CHECKLIST A-i

APPENDIX B - ENGINEERING DATA B-i

APPENDIX C - PHOTOGRAPHS C-I

APPENDIX D - HYDROLOGIC AND HYDRAULIC COMPUTATIONS D-I

APPENDIX E - INFORMATION AS CONTAINED IN THE NATIONAL E-1
INVENTORY OF DAMS

v BUCKLEY-DUNTON DAM



i..r i~i* I LP4

---j -



water up out of the apron. One typical spring is shown in photograph -

9. Tn all springs the flow appeared clear. Some minor debris is

present in the spillway apron and energy dissipator.

The spillway weir and training walls were observed to b- in

generally good condition. There was some efflorescence through

shrinkage cracks. The weepholes were observed to be working. There

is some concrete erosion at the bottom of the left training wall at

the concrete-stone interface.

According to the Department of Environmental Management

personnel, the gate for the main drain was operable when last used

several years ago.

d. Reservoir Area

There is no indication of slope instability along the banks

of the reservoir in the vicinity of the dam.

e. Downstream Channel

The downstream channel, shown in photograph 10, is thickly

vegetated with trees encroaching on the channel flow. However, no

oostructions were observed in the channel.

3.2 Evaluation

The visual inspection indicates that the dam is in fair condi-

tion. The inspection disclosed the following items which require

attention.

a. The seepage evident at the downstream ends of the spillway

tr9'ning walls could result in continued erosion of the soils in these

- 1 3 - BUCKELY-DUN'TIN DAM



'Minor erosion of the soil at the left end of the

concrete deck bridge approach slab has occurred (photograph 12).

This erosion is probably the result of traffic over the bridge.

Settlement of soil underneath the upstream side of the

bridge approach slab has occurred as shown in photographs 13 and

14. This settlement has resulted in a void up to 1 foot deep

below the concrete slabs extending 10 to 15 feet from each side

of the spillway and up to 6 feet toward the dam axis.

3. Downstream Slope

The downstream face of the dam is sloped at 2H:1V.

The slope, shown in photograph 3, is generally covered with

brush up to 4 feet tall.

Seepage of about 1 gpm of clear water was observed

flowing at the downstream end of the right training wall of the

spillway and I foot above the channel flow (photograph 8). This

appears to have resulted in some erosion of the soil at this

location. A similar condition exists at the end of the left

spillway training wall, although seepage could not be detected

because of the water flowing in this area (photograph 11).

A spongy area was evident at the downstream toe

between 25 and 70 feet left of the left spillway training wall.

An animal burrow of about 1 foot deep was found among

the roots of the brush growth on the slope about 80 feet left of

the spillway.

c. Appurtenant Structures

The spillway apron, shown in photograph 4, is lined with

:oncrete and riprap. Several small springs were observed spurting

- 12 - BUCKELY-DUNTON DAM1



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General

The dam was visually inspected on June 30, 1981. At the

time of the inspection, the water level of the reservoir was at the

level of the crest of the spillway lower weir.

b. Dam

The dam is an earth embankment with a length of 370 feet

a height of 22 feet and a crest width of 28 feet.

A spillway is located in the center of the dam, and a

single 24 inch diameter low level drain pipe is located below the

right training wall of the spillway. A concrete deck bridge spans the

spillway channel.

1. Upstream Slope

The upstream face of the dam shown on Photograph 2,

has a slope of about 2H:lV. Above the waterline, the slope is

covered up to the dam crest with hand-placed riprap, in good

condition. Some brush up to 4 feet tall is growing on the

slope.

2. Crest

The dam crest is paved with asphalt between the right

abutment and the concrete spillway bridge (photograph 1) and is

unpaved between the bridge and the left abutment (photograph

12). No mislignment or cracking of the crest was observed.

- 11 - BUCKELY-DUNTON DAM



inspection, past performance history, and sound engineering judgement.

The Owner should locate the design plans and construction data for the

dam.

c. Validity

The visual inspection of this facility showed no reason to

question the validity of the information supplied on the inspection

reports.

- 10 - BUCKELY-DUNTON DAM



SECTION 2

ENGINEERING DATA

2.1 Design Data

No design plans or calculations were located.

2.2 Construction Data

The dam was constructed during 1965 to 1967. No construction

data was located for this dam.

2.3 Operation Data

No operational manual exists for this dam.

2.4 Evaluation of Data

a. Availability

The Owner could not locate the design plans or construction

data for the dam. State Inspection Reports for the years 1971, 1973,

1975 and 1977 and a County Inspection Report from 1967 were made

available at the State Department of Environmental Quality

Engineering, Division of Waterways, 100 Cambridge Street, Boston

Massachusetts.

b. Adequacy

The lack of indepth engineering data does not allow for a

definitive review. Therefore, the adequacy of this dam, structurally

and hydraulically, can not be assessed from the standpoint of review

of design calculations, but must be based primarily on the visual

- 9 - BUCKELY-DUNTON DAM



(5) Side Slopes - (approx.) D.S. ----------------- 2H:IV

U.S .------------------- 2:lU.S. 2H:1V "

(6) Zoning -------------------------------------- Unknown

(7) Cutoff -------------------- concrete core indicated by

1967 Inspection Report

(8) Impervious core ----------------------------- Unknown

(9) Grout curtain ------------------------------- Unknown

h. Diversion and Regulating Tunnel ------ None at this project

i. Spillway

(1) Type --------------------------------------- Ogee Weir

(2) Length of weir ------------------------------ 35'

(3) Crest elevation (lower section) ------------- 1764

(upper section) ------------- 1765.5

(4) Gates --------------------------------------- None

(5) U/S Channel ----- 35' wide at spillway, flares to 50'+

(6) D/S Channel --------- 35' wide, concrete wall, masonry

bottom 50'+ long

j. Regulating Outlets

The regulating outlet for the dam is the 24 inch drain.

This pipe inlets through a manually operated sluice gate located along

the right upstream spillway training wall (photograph 5). The invert

is assumed at elevation 1756+. This line outlets into the spillway

channel through the training wall approximately 4 feet downstream of

tne toe of the spillway weir. The invert of the pipe outlet is

elevation 1755+.

-

- 8 - BUCKELY-DUNTON DAM1



(6) Spillway crest (drop section)------------------- 1764

(upper section)---------------- 1765.5
(7) Design surcharge (Original Design)------------ Unknown

(8) Top of dam-------------------------------------- 1771. 5

(9) Test flood surcharge---------------------------- 1771.5

d. Reservoir (Length in Feet)
L

L (1) Normal pool (elevation 1764)-------------------- 4000

(2) Spillway crest pool (elevation 1765.5) ---- 4000

(3) Top of dam---------------------------------------- 5000

(4) Test flood pool-----------------------------------5000

(5) Flood control pool-------------------------------- N/A

e. Storag (acre-feet)

(1) Normal pool (elevation 1764)--------------------- 596

(2) Spillway crest pool (upper level elevation 1765.5) 818

(3) Test flood pool---------------------------------- 1958

(4) Top of dam---------------------------------------- 1958

(5) Flood control pool-------------------------------- N/A

f. Reservoir Surface (acres)

(1) Normal pool--------------------------------------- 139

(2) Spillway crest (elevation 1765.5)---------------- 156

(3) Test flood pool---------------------------------- -220

- . (4) Top of dam---------------------------------------- 220

(5) Flood control pool-------------------------------- N/A
0

g. Dam

(1) Type----------------------------------- earth embankment

(2) Length-------------------------------------------- 370'

(3) Height-------------------------------------------- 22'

(4) Top width----------------------------------------- 28'

7 -BUCK -Y-DUNTON DAM
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provision for stoplogs or flashboards. The vertical clearance

from the top of the upper weir section to the bottom of the

bridge deck is 4'-6". The invert of the drop section is at

elevation 1764 while the elevation of the upper crest is 1765.5.

2. Maximum Known Flood

Records of maximum past floods or reservoir impound-

ments were not located.

3. Ungated Spillway Capacity at Top of Dam

Under normal operating conditions, with the 24 inch

pipe closed, the spillway capacity is 2060 cfs with the

reservoir level at the top of dam, elevation 1771.5.

4. Ungated Spillway Capacity at Test Flood

The spillway would have a capacity of 2060 cfs with

the reservoir level at the test flood, elevation 1771.5. The

routed test flood outflow of 2065 cfs would equal 100 percent of

the spillway capacity.

5. Total Project Discharge at Top of Dam

The total project discharge with the reservoir level

at the top of dam, elevation 1771.5 and the drain open, would be

about 2115 cfs.

c. Elevation (feet above NGVD approximate only)

(1) Streambed at toe of dam --------------------- 1750+

(2) Bottom of cutoff ---------------------------- Unknown

(3) Maximum tailwater ---------------------------- Unknown

(4) Normal pool --------------------------------- 1764

(5) Full flood control pool --------------------- N/A

- 6 - BUCKELY-DUNTON DAM
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1.3 Pertinent Data

a. Drainage Area

The drainage area of 2.2 s.m. (1413 acres) is a rolling,

wooded, undeveloped area that is part of October Mountain State

Forest, Becket, Massachusetts. There are no major streams located

within the area. There is one swamp and one unnamed small brook.

Ground elevations within the drainage area vary between elevation 1764

* (spillway level) to a maximum of elevation 2220.

b. Discharge at Outlet

1. Outlet Works

The outlet works for the dam consist of a spillway

structure and channel and a 24 inch drain that outlets into the

spillway channel, 4 feet downstream from the toe of the spillway

weir. The invert elevation of the 24 inch line intake is un- -

known (assumed at elevation 1756+). Its inlet is at the right --

upstream spillway training wall approximately 25 feet from the -.

centerline of dam. Outflow through this line is controlled by a

manually operated sluice gate. See Photograph 5 and 6. The

invert of the pipe outlet is approximately elevation 1755+.

* According to the caretaker, the gate was operable when last used

several years ago. Its maximum capacity is about 55 cfs with

the water level at elevation 1771.5, top of dam. I
* The spillway (photograph 15) consists of a 35 foot

long concrete weir, upstream and downstream concrete training

walls, a concrete deck service bridge, an energy dissipator and

*, a mortared stone apron. The weir contains a central 5 foot

long, l'-6" deep drop section (photograph 15). It contains no

- 5 - BUCKELY-DUNTON DAM
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levels) at the homes. The maximum failure discharge would be 20,820

cfs. Prior to the dam failure, base flow could damage several homes

and roads with flooding at least 1 foot deep. Additional damage could

occur beyond the area studied.

e. Ownership

The dam is owned by the Commonwealth of Massachusetts,

Department of Environmental Management. The address is 100 Cambridge

- Street, Boston, Massachusetts.

f. Operator

The dam is maintained and operated by the Department of

Environmental Management, Division of Forests and Parks. Mr. Douglas

Poland is the Regional Forest and Parks Supervisor. The address is

* 740 South Street, P.O. Box 1433, Pittsfield, Massachusetts, 01201.

Telephone (413) 442-8928.

g. Purpose of Dam

The purpose of this dam is recreation.

O h. Design and Construction History

An earlier dam, located at the present site, was believed

to have been in operation in the middle 1800's. The present dam was

*built during 1965 to 1967. No additional information regarding the

- design, construction, or modifications to the dam was located.

i. Normal Operational Procedures

The main drain is normally left closed. The operating

wheel is not kept at the dam but at the operator's office. The

spillway has no provisions for stoplogs or flashboards. The level of

the reservoir is normally not regulated.

- 4 - BUCKELY-DUNTON DAM
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approximately 30 feet upstream and approximately 47 feet downstream,

• .as shown by photograph 5 in Appendix C and plan B-3 in Appendix B.

The bridge over the spillway is approximately 28 feet wide and has

concrete curbing and a metal railing (photograph 1). The bridge has a

26 foot long concrete approach slab on each end. The bridge is used

for vehicular travel along the crest.

The upper crest of the spillway weir is approximately 4.5

4 feet below the bottom of the bridge deck. There is a 7'-3" wide by 1

foot deep energy dissipator located at the toe of the spillway weir.

The main drain is located on the upstream right training

wall at the spillway (photograph 5). It consists of a manually

operated sluice gate which controls discharge into the spillway

channel approximately 4 feet downstream of the toe of the spillway

weir. The outlet pipe has a 24 inch diameter.

c. Size Classification

The dam has an intermediate size classification based on

its storage capacity of 2490 acre-feet. According to Corps guide-

lines, a project with a storage capacity of 1000 to 50,000 acre-feet

is in the intermediate size classification.

d. Hazard Classification

The hazard potential is classified as high due to the

potential for loss of more than a few lives from an assumed dam

failure flood. It is estimated that within the area studied,

approximately 6 homes would be impacted if the dam were to fail.

Flood stage could reach depths of 2 to 12 feet (above first floor

i

S- 3 - BUCKELY-DUNTON DAM
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1.2 Description of Project

a. Location

Buckley-Dunton Dam is located in the Town of Becket, in

Berkshire County, Massachusetts. The dam is snown on the East Lee,

Massachusetts U.S.G.S. Quadrangle, having the approximate coordinates

of North 420 18' 45", West 730 07' 57". The outlet brook, Yokum Pond

Brook, flows about 4 miles southeast to enter Depot Brook which flows

-another 4 miles to the Westfield River, near the Town of Chester.

b. Description of Dam and Appurtenances

Buckley-Dunton Dam is a 22 foot high, 370 foot long earth

embankment dam with a concrete spillway and main drain. A concrete

deck bridge spans the spillway outlet channel.

The earth embankment has a 28+ foot wide crest at elevation

1771.5. The dam crest is paved with asphalt between the right

*abutment and the concrete spillway bridge and is unpaved between the

bridge and the left abutment. The upstream embankment face is riprap

lined and inclined at an approximate 2H:1V slope. The downstream face

is turf lined and inclined at an approximate 2H:1V slope. A County

Inspection Report dated September 21, 1967 indicates that the

embankment contains a concrete cutoff wall extending 100 feet north of

the spillway and 70 feet south of the spillway.

The concrete spillway is located in the center of the dam.

It contains a 35 foot long concrete weir, concrete training walls, a

concrete deck bridge, an energy dissipator and a mortared stone apron.

The weir is ungated and contains a central 5 foot long, 1'6" drop

section (see photograph 15). The training walls are of variable

height, roughly conforming to the slopes of the embankment and extend

- 2 - BUCKELY-DUNTON DAM



PHASE I

NATIONAL DAM INSPECTION PROGRAM

SECTION I
PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary

of the Army, through the Corps of Engineers, to initiate a national

program of dam inspection throughout the United States. The New

England Division of the Corps of Engineers has been assigned the

40 responsibility of supervising the inspection of dams within the New

England Region. Hayden, Harding & Buchanan, Inc. has been retained by

the New England Division to inspect and report on selected dams in the

State of Massachusetts. Authorization and notice to proceed was

issued to Hayden, Harding & Buchanan, Inc. on 26 June 1981 by William

E. Hodgson Jr., Colonel, Corps of Engineers. Contract No. DACW

33-80-C-0006 has been assigned by the Corps of Engineers for this

work.

b. Purpose

(1) Perform technical inspection and evaluation of non-

Federal dams to identify conditions which threaten the public safety

and thus permit correction in a timely manner by non-Federal

* interests.

(2) Encourage and assist the States to initiate quickly,

effective dam safety programs for non-Federal dams.

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

of Dams.

- 1 - BUCKELY-DUNTON DAM
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areas and eventually lead to instability of the dam. Similarly, the

spongy area left of the spillway could be the result of seepage

(*1
through the dam.

b. The springs in the bottom of the spillway apron could be a

result of seepage under the dam. It is also possible that these

springs result from flow of water ponded in the energy dissipator at

the downstream side of the spillway weir seeping under the apron and

exiting at cracks in the apron floor.

c. The settlement of soil from under the bridge approach slab

could eventually lead to structural deterioration of the slab as the

soil support is lost.

d. Brush on slopes should be removed as part of regular main-

tenance.

0
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SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General

The main drain structure normally remains closed. The

spillway has no provisions for stoplogs or flashboards. The level of

the reservoir is not regulated.

b. Description of Warning Systems

There are no warning systems at this dam.

4.2 Maintenance Procedures

a. General

General maintenance consists of mowing the side slopes and

crest of the dam. Maintenance is performed by the October Mountain

Forest Maintenance crews.

b. Operating Facilities

There is no formal operational procedure for this facility.

The main drain normally remains closed. The operating wheel is not

*kept at the dam, but at the operator's office.

4.3 Evaluation

There are no formal written operational or maintenance proce-

dures. Brush on the upstream and downstream slopes should be removed.

The sluice gate should be operated yearly to insure continued

- 15 - BUCKELY-DUNTON DAM
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adequacy. The owner should institute a program of annual technical

*" inspection and implement a formal maintenance and operation plan

including a formal downstream emergency warning plan.

1ED

- 16 - BUCKELY-DUNTON DAM
0i



SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

Buckley-Dunton Lake is located in the northwest section of the

Town of Becket. The lake is part of October Mountain State Forest.

The drainage area, 2.2 s.m. (1413 acres) is wooded, undeveloped land.

There is only one small brook which carries water into the lake.

The outlet channel is Yokum Brook. It flows northeast into the

town center at Becket (3.75+ miles), where it flows into the West

Branch of the Westfield River.

5.2 Design Data

The dam was constructed in the mid 1960's, but no design data

was located.

5.3 Experience Data

No records of rainfall or other experience data were located

since 1967, when the dam was completed. However, the United States

Weather Bureau records indicate that during the periods of August 11

to 15 and again from August 17 to 22, 1955 about 4 to 6 inches of rain

fell in tne general area of the lake.

5.4 Test Flood Analysis

The dam has a size classification of intermediate and a high

hazard potential. Based upon Corps Guidelines, the test flood would

be the full PMF. The test flood inflow from the 2.2 s.m. drainage

- 17 - BTCKELY-DUNTON DAM



area, is 4,510 cfs. Inflow is based upon Corps Guidance curves for

- rolling terrain and runoff of 2050 cfs per s.m. The routed.outflow

through the spillway would be 2,065 cfs. The test flood outflow

equals 100 percent of the spillway capacity. The dam is not

overtopped.

Assuming the lake was initially filled to the level of the lower

spillway weir, elevation 1764, the test flood inflow would surcharge

-the lake to elevation 1771.5, top of dam. The spillway's entire

capacity is used to pass the test flood outflow. The alignment of the

bridge deck does not appear to interfere with or reduce the spillway

discharge capacity by restricting the flow depth at the spillway.

5.5 Dam Failure Analysis

The dam was determined to have a high hazard potential due to

the potential for the loss of more than a few lives from an assumed

dam failure flood. The dam was assumed to have failed when the water

*] level was at elevation 1771.5, top of dam. The peak failure discharge

is estimated to be 20,820+ cfs. This was developed by assuming a

breach width of 120 feet for the 22 foot high structure.

The outlet channel, Yokum Brook, flows 3.75 miles northeast to

reach the West Branch of the Westfield River, at the town center of

Becket. A 7,000 foot long length of the outlet channel was studied to

determine the hazard potential. The entire area along Yokum Pond Road

is impacted. The road "parallels" the brook and is at the "same"

elevation as the brook. Most homes were constructed near the brook,

* within several feet of the brook bank elevation.

- 18 - BUCKELY-DUNTON DAM
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At least six homes will be damaged by floodwater 2 to 12 feet

deep (above first floor levels). Yokum Pond Road is completely

flooded by water up to 22 feet deep in areas.

Beyond the area studied, station 70+00 to.200+00, there could be i

additional floodwater damage. The remaining 17,380 cfs will continue .

flowing along Yokum Pond Road, Route 8, and into the town center of

Becket before reaching the West Branch of the Westfield River.

Just prior to dam failure, spillway discharge will be about 2065

cfs. This flow will cause downstream flood problems at roads, I
crossings and homes built near the brook channel. Flood water at

least one foot deep could damage several homes within the area ]
studied. Flooding damage beyond the study area could also occur.

- 19 - BUCKEuL-DUNTON DAM !



SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations .1

The visual inspection disclosed seepage areas near the• _J

* downstream toe of the dam and in the spillway apron which, if left

unattended, could lead to instability of the dam in the future.

6.2 Design and Construction Data

No design or construction data was made available. However, an

inspection report dated September 21, 1967 by the County of Berkshire,

Massachusetts indicates that the embankment contains a concrete cutoff

wall extending 100 feet north of the spillway and 70 feet south of the
* I

spillway.

6.3 Post Construction Changes

No significant post construction changes to the dam are known.

6.4 Seismic Stability

ii
The dam is located within Seismic Zone 2 and in accordance with

the recommended Phase I guidelines does not warrant seismic stability

analysis.

2D
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

The visual inspection indicated the dam to be in generally

fair condition.

b. Adequacy of Information

The information available was very limited, and this

assessment of the condition of the dam is based principally on the

visual inspection.

c. Urgency

The recommendations and remedial measures presented in

Sections 7.2 and 7.3 should be implemented within one year after

receipt of this Phase I Inspection Report by the Owner.

7.2 Recommendations

The Owner should engage a qualified registered professional

engineer to investigate and design required remedial measures for:

a. The source of seepage found at locations near the

downstream toe and at the downstream ends of the training walls.

b. The source of springs flowing out of the spillway apron.

c. The cause of settlement of soil from under the bridge

approach slab.

The Owner should implement the recommendations of the engineer.

21 - BUCKELY-DUNTON DAM



7. 3 Remedial Measures

a. Operating and Maintenance Procedures

1. Brush growth on the upstream and downstream slopes and

for a distance of about 20 feet downstream, should be cut as

part of routine annual maintenance.

2. The trees and brush constricting the discharge channel

for a distance of about 25 feet downstream, should be cut as

part of routine maintenance.

3. The debris in the spillway apron and energy dissipator

should be removed.

4. The minor erosion on the left side of the concrete

road surface should be repaired.

5. The concrete erosion at the concrete-stone interface

of the left training wall should be repaired.

6. The sluice gate should be operated yearly and repaired

if necessary to insure continued adequacy.

7. All animal borrows should be backfilled.

8. The Owner should locate and make readily available,

the design and construction data for the dam.

9. The Owner should institute a program of annual

technical inspection. This inspection should include

observation and documentation of seepage so that significant

changes in flow can be detected. This inspection should be

performed at both high and low reservoir level.

- 22 - BUCKELY-DUNTON DAM
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10. The Owner should develop a formal warning system for

downstream areas in case of an emergency. The dam should be

monitored during and immediately after periods of intense

railfall and records maintained.

7.4 Alternatives %.7

There are no practical alternatives for these recommendations

and remedial measures.

- 23 - BUCKELY-DUNTON DAM
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VISUAL 1NSPECT'nN CHECKLIST
PART'IY 0RGAfj17A71ON

~ O2CT BU'CK-' EY1-DUNTCN D)A:-lAT 6/30/91

T7ME 10:30-

WEATHER Sunny, 300

W.S. ELEV. 1765.5 UJ.S. DN.S.

PARTY:

Ron Cheney -HHB 6.

2. Dave Vine - HHB 7.__________________

3. Mike Angieri - HHB 8.

4 Karl Dalenberg - GE1 9.

Cal Curtin - Dept. of Environ. Mgt 1  ___ ________________

PROJECT FEATURE INSPECTED BY REMARKS

I.Dam Enbankment R.C., D.V., M.A., K.D.

2. Intake Structure R.C., D.V., M.A., K.D.

3.SplwyRCDVMAKD

5.

6.

7.

A- 2



PERIODIC INSPECTION CHECKLIST

:P -ECT 3uckley-Dunton Dam 30ATE ,33,, 3

;)POJECT FEATURE Dam anbankment "AE K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural, Hydraulic IA[!E R. Chene,!, M. Angieri

AREA EVALUATED CONDITION

DAM EMBANKWENT

Crest Elevation 1771.5

Current Pool Elevation 1765.5

Maximum Impoundment to Date Unknown

Surface Cracks None.

Pavement Condition Good.

Movement or Settlement of Crest Erosion at left end of concrete bridge
deck on crest.

Lateral 'lovement None observed.

Vertical Alignment Good.

Horizontal Alionment Good.

Soil settlement below bridge approach
Condition at Abutment and at Concrete slabs immp-iatelv left and riqht of

Structures spillway winawalls 10-15 ft from each
wall by 6 ft below concrete deck on
upstream side.

ndications of Movement of Structural None observed.
items on Slopes

Tresnassina on Slopes Boat ramp on right ipstream abutment.

Souganinn or Erosion of Slooes or None observed.

2butments

7ock Slue Protection - Riorao Failures Good condition - no failures observed.

Inusial !ovement or Crackina at or Near None observed.
lUSeecage at ends of soillway training w

00nisia r wnst / 2)Spcnay area at downstream toe :5-70 't
north of north spillwav winawall.

etaae

.r1q or 3ci] lne )bserved.

-Dn a,.on Drainane 'lture one.

"De -r " :lone.

)on 'one.

, qet in :n : ,' srv . ; ,

7-



PERIODIC INSPECTION CHECKLIST

DRpndECT BUCKLEY-DUNTON DA4 DATE 6/30/81

PROJECT FE.ATURE Intake NAME K. Dalenber-, ?. Vine

DISC,:,LPE leotechnicai, structural, hy- IAIdE R. Chenev, .% gieri
ciraulic

AREA EVALUATED CONDITION

DUTLET OPKS - INTAKE CHANNEL AND
:INTAKE STUCT]RE

3. Aroroach Channel

,:oDe Conditions Below water.

3ottom Conditions Below water.

%ock Slides or Falls Below water.

-onQ 3cOm None observed.

eo ri s None observed.

Condition of Concrete Linine Below water.

Drains or Weep Holes Below water.

b. :ntake Structure

Condition of Concrete Above water good.

Stoo Loos and Slots Below water.
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.<Kitioo: ~ ~ ~ ~ ~ P 1.-i . Io ~ irs ____
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ton' Cr~ TLn ______
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rcr__________________ ___



' C f 3uck3ley -untofl RJordan -RDegen

Ut of 10/27/75

e ~~r/ rer: s s c r5

Pe. of tc~ ~ c ?rs C c.,i Ca c______

!!ass Dept N 15_4elibuton- o' tzon

St -,,/ T*'.a -*
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DAM 0. 1-2-22-3

L . Remark-s i7ec. endat4 cns; (Rly Explain)
pFZi!ICUS ?Z.SF2-CT7O:T DA: Cctober 27, 1075

Except for light brush on the downstream slope, no deficiencies were noted.

The dan is in 1 ood condition and appears to be safe.

:.r location see Tono Sheet 5-C.

- - . ainor reprairs needed

n-! r ?.1. Zq, a- 7.-i',rr' ir e,

_ _ . -: , , '.- ;'<'u~lm n o incr e is i.p ~ n



AIM 0O 1-2-22-3

Downstrea-n 7ace of IPan:

Condition: 1. Good ______2. M.inor F- euairs x

3. Major '.epairs ______ 4. Urgent R~epairs _________

9. Eergency Spillway

Condition: 1. Good ______ .Minor Re--airs _________

3. ',a,-or 'Reairs ______ 4. Urgent 71etpairs _________

Co~ments:

1.Water level at tire of inspection 0.2' above Xbelow ____

top of dam ______

principal spillwayX

other_____ __

Surzar7r of D7eficiencies :,oted:

___ rcvth (7rees &c 3ro:sh) on Emboankment _________________

- -A4iMal Burws an -Iashcuts _________ _______________

- - acae to slcs or ton of dpm _____________________

- rac-ed. or doaa-ed zascn ry ______________________

- -,rorenC .I pi,7in ______________________________

_____ ' i/or ~~bri~ m:e ding flow ___ _________________

-~~~~~~ -L -er Op__ _ __ _ __ __ _ __ _ __ _ __ __ _ __ _ __



L!SPECTICN REPORT - ASA:RISERVOIRS

Locaticn: ~Vhn 3ECKX!T Darn Nc. 1-2-22-3

Sar e o f Dm 2ucklev - Dunton in~spected by RDJcr-!an- T"i~rnr'd-

Date of inspection 10-5-77

Previous inspection 10-27-75

. wner/c 2 er: Asseascrs ______

Res.rnf Deeds _____ Personal Contact_______

:'ass. Dept. of :,'dral Resources 15 1Ashburton Place Boston

St.% & ";0o. City,/T-,vu/Staote T,:; Vo.

2.
S1 et. 0 c. City/Town /State Tel .

Carteler i-an)e. supernintendent, plant manager, appointed by abtzen.ee

owner, aczoin"ted by rnuli.i owners.

s-:: :io Citv/Town /State- T .:,.

.0. Otcctures taken _____________

3. of Bazard: (1f dern should 2aic-izpletely)*

.r X0M derate ____________

3.severe 4. Disastrous__________

This ratinE may chnang-e as land use chang-es (future development)

ultControl: Automatri c _________ anual X

Orerative Yes_______ :1_______

7 ________ epairs
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LIST OF ENGINEERING DATA

State Inspection Reports for the years 1977, 1975, 1973 and
1971 and a County Inspection Report from 1967 were made available
at the State Department of Environmental Quality Engineering,
Division of Waterways Office, 100 Nashua Street, Boston, Massachu-
setts 02114.

No additional engineering data was located.

0

B-2 BUCKLE-DUNTON DAM



APPENDIX B

ENGINEERING DATA

I

0

0 B-1



PERIODIC INSPECTION CHECKLIST

DROJECT BUCKLEY-DUNTON DAIM DATE 6/30/81

:'POJECT FEATURE Service Bridge NAME K. Dalenberg, D. Vine

DTISCIPLINE Seotechnical , structural, hy- NAME R. Cheney, M. Angieri

draulic

AREA EVALUATED CONDITION

JUTLET 'ORKS - SERVICE BRIDGE

a. Suoer Structure Concrete deck bridge was in good
condition.

3earinqs

4 Anchor Bolts

Bridqe Seat

Longitudinal Members

Underside of Deck

Secondary Bracing

Deck

Drainaqe System

Rail inqs

Expansion Jnints

0Paint

b. Abutment & Piers

General Condition of Concrete Good.
I

Alionment of Abutment Good.

Anrroacn to 3ridqe Some erosion below approach slabs.

Condition of Seat B Backwall Good.

A



PERIODIC INSPECTION CHECKLIST

- ROJ ECT BUCKLEY-DUNTON DAM DATE 6/30/81

PROJECT FEATURE Spillway NAME K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, structural, hy- NAME R. Chene.,, M. Angieri

draulic

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. ADnroach Channel

General Condition Below water.

Loose Rock Overhanqinq Channel None.

Trees Overhanginq Channel None.

Floor of Approach Channel Below water.

o. Weir and Training Walls

General Condition of Concrete Good.

Rust or Staining None observed.

Soal 1 ing Some at wall-floor interface.

Any Visible Reinforcing None observed.

Any SeepaQe or Efflorescence See comments below.

Drain Holes Drainage occurring in some weepholes -

some drains heavily rusted, but draining.

c. Discharge Channel

eneral Condition Overirown downstream of dam.

Loose Pock Overhanning Channel Mone observed.

rees venn ;nne Downstream f dam, some trees overhang
:nanne L

Sloor Of 'Thanne] ,bserved _i;e scrngs -ettnc io from
:n.anne- f ior n -:3 -- in. auove normal
::Ancr fr_n annel floor.

it,-, -I own tr m -nd f

-i ou -.:

r-,-ar, ' t I st _- m D

- -6 , ,, , :, n e l , r



PERIODIC INSPECTION CHECKLIST

:IROJEC7 3UCKLEY-DUNTCN DAM DATE 6/30/91

PROJECT FEATURE Cutlet Works NAME K. Dalenberg, D. 'Vine

DISCIPLINE -Ceotechnical .structural, hy- NAME R. C:-eney,, M. Angieri
draul ic

________AREA EVALUATED CONDITION

.OUTLET1 .ORKS -OUTLET STRUCTURE AND
* OUTLET CHANNEL

General Condition of Concrete No outlet structure.
outlet discharges into spillway

Rust or Staining channel.

S oall ing

Erosion or Cavitation

Visible Reinforcinq

Any Seepage or Efflorescence

Condition at Joints

Drain holes

Channel

Loose Rock or Trees Overhanging
Channel outlet discharges into spillway

*I Condition of Discharge Channelchne

0 :
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SjPERIODC INSPECTION CHECKLIST
OJdECT BUCKLEY-DUNTCN DAM DATE 6/30/81"

R OJECT FEATURE Outlet Works NAME K. Dalenberg, D. Vine

IISCIPLINE Geotechnical, structural, NAME R. Chenev, M. Angieri

hydraulic

AREA EVALUATED CONDITION

OUTLE-T ',40RKS - TRANSITION AND CONDUIT

General Condition of Concrete None at this project.

Rust or Staining on Concrete

I SDal~ing

Erosion or Cavitation

Cracking

Alinnment of Monoliths

,lionment of Joints

rumberinq of Monoliths

I"

II

*]
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ERIODIC INSPECTION CHECKLIST
* :ROJECT BUCKLEY-DUNTON DAI DATE tJ/-0/31

PROJECT FEATURE Outlet Works ,AFi K. Dalenbeig, D. Vine

DISCIPLIE Geotechnical, structural, hy- NAMlE R. Cheney, M. Angieri
draulic

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

. a. Concrete and Structural None at this project.

General Condition

Condition of Joints

Spalling

Visible Reinforcing

Rustinq or Staining of Concrete

Any Seepage or Efflorescence

Joint Alignment

Unusual Seeoage or Leaks in Gate

Charter

Cracks

Rustinq or Corrosion of Steel

b. Mechanical and Electrical Gates manually operated.

Air Vents

7Foat 1-Wel I s

Crane Hoist

Elevator

Hydraulic System

Service Gates

:'me rencv Gates

Liahtnina :rotection System

:!mer'lenC'/ 2ower Svstem

4irlni nd 'jrm:nr. System

A- 5



-' 3 - 3, HO. 1-2-22-3

* .... £c ....7 c , t,.c . s , F : ._,u] l Exlai n1 Pv7,1IOUS L3T 4/13/73 .i

A:th the exce-tion of lig-ht brtish on the dornstrenn slope, the dan appears to be

- well ni-ntained and in 7ood condition. The riprap on the upstream face is well

* '-edded and shows no signs of slidinj- or settlement. There is no increase in the

seenage reported in 1572.

-For location -e tcoo sheet 5-i3.
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I"PECTI( . PEPCPT E-"' !!AD RESEP'!flhS

Locat4,cn: ICi tvThi, 3ecket 11a' D '1i -O 1-2-22-7

I.me of 2Z. Buckley - Dunton I nrS P:-tC ' -jra 7Tny

:. Ir of Insccion LJ
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Mass D:TR -15-huro-l--5st.
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C ' t cnzrol . 'tc2'c_______ , ! i~ t________
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t.

3. cac~ n&~r c~ C 7r~n C.rs___

0 EiCc,-'r_ s __________________________

E n

r*;' :1ri

Ct l r~v ' "i o'ffsrt~: . t 2c____
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',i1. -2-22-3

-'r.3 >xYm.Q&.... I

.Is FuI , '.

Onl.- two ::inzr deficiencies -.;ere noted durirg this inspection. There 's

some seepa7e located approximrtely 50' northerly of the spil.'a7 :.nd the

constraction joints in the spi~llway sidewalls should be resealed in the [-iIt ::t
neir future.

Taxcent for tnese minor deficiencies the dam appears to be in good condition..A
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4-37 C -w/T - n_____e

Lc 4.- 3-, .ciJT~ r:kt __ ___

2r,,v c: C- 2? x 11" i; c I:7 r C 0 fcr ;C ' C.o f't Cc~tcg.

Yc r t u 119627 Y! r/ 3f s u ,s L, i t r2:r s____________

>o rn' c,-i~' 'r& 19,5 -&cr-s; v C.ti

0 Th. :.n~~ t~',.)f ilv 'Iings 1ccoit-dj~c toi rcnd cr r-s rvoir________

ED-*r,,n-o lens .f D,-': 38.t 5 a x. H-.igfi', 23.51

nrc~ U t~'rnFcc: rock face 2:1K cm 5trz~nF,-Cc earth 2:1 __

!,idt:' c, s 29' _____

0 c~ n. -i, r.- - ,
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P4 sif, - :!d, rn -rt' in :-vint o c -Ct fIi 're.

Failure could cause some damage to

~ f Yokum Pond Road.
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Febriiar - 1972

Art Ip r -- QrAme: Cz-cnss- iner

100 'zrd~5re

7a~: Lspection of Darn
£.eckat

Dear .;r~i~zi::e:jiowiell: ~7~-Outc. imt

.he asahet Depeartme.er cf FaiLic iJorks .nspectzed ;uckley--

'1 s-e-.7 ;aj :iade ir accrdencc ,e-th Chai;er 253 of
Ge: szal lleaws , raL ai ,ended b:- Ch -;Ler 3595 oi-L the tc~

na~ti~ic or re7-airz 7.ere renilred;~wvr the fo.21owinri7 item~s were
rt ed t a: r§ ir 2 -'

cr, both zi, o±' spillya.

-~ Ia~:, L -- y

C.C 2e= P. .m.nD's !i2



1'SPEcT~c IC.1 F Et, 11 Dan 43-3

Civor To,.,n o--7e~c Date June 4, 1971 -

.=..e Of Darn. 3ucklcy - Oimtcn ins-.ector P.Fezzie'

: >.ner Uwrt of Natural .sources Adderess 15-Ashburten.-P1.- R foston

C-areta!kor CGilbert Mliss Add ress Cascade St. - Pittsfield

Location 1/4 niIlo nol-thwacst of vokum P~ond 'Id. -Lonhart 7d. intersection

:,.-ie or Li-ensions earth - concrete cut off wall -1009 north of spillway

701' south si~lway - 529' long - 23.5 hirh

S-iliwav, twT,7e an-- size 0.6 typto conci'Ctc - 35' long - 3.5 freeboard

Ctlets, teand size Z4" 1yp )i3ps anic sliJC -ate

k3.Saoardz m:ead heich,-t none

1at 5~ A- 6 7 Conditioflood - except as noted

iWnen last rcpaired .By whose ordlers

::atureor.r.rj

ur,,=o:;. o' Darr

Ar'tox::ate tora e cf w;ater 0g.5 a'IcC

~' 'oxrrtearea of water shcd' 2.2 sq~uare miles

Possible k'ama,,e due to 'ailure o-' d'am --oads anl prniI.o7-ty belov,

or'arks Ip"er 2"1 o),r- iT~y- ~tP p-ial'y r~on - pa" it too if

-1-i'doft oni Ioth, .)e~*f ~iI~~

77CrMenuaz0,ns jnint3 Whelre spIlLt 1Y x1z id-.l O :c" ),C 5; enled

i:~.'xtI:'tese,.ya~io and rilc o essary repairs to cor:-ect



INSPSCTION OF DAMS

City or Tow of eCket Date 2 Sept. 1967

Buokley-Dunton Lauls J. Diamond

N- - - - - -o- D- -- Inspector 
.......

Dept. Natural Resources Ashburton Pl. ,Bosten,KI.l 9 .
Ownear ~Address ........................

Gllbert Sjliss Plttsfle, State ?*rest, 44 2-a8 92 -

Caretajker ... . ................................ Address T-. . .. . . .. . . .. . . _el.

N.W. of Yekup P4. R. -1/4 ;al.
Location -.--- ----- -----

Earth- Cone. cutoff wall 100' north of splwy.--
Type &nd Dimnio ioa ---------- 4-- - -----

J

O.G. type c011. 35' iZ.- 5' irop section-
Sp-way, type and -ze-......---

24" bypass pipe ani sliie wate.
Outlets, type and size ---------.-------------------.------------------------- 

- - --

Flashboards, type and height--------- -------------------------------------------
Date Built 1965-67 Condition Exoellent -------

When last repaired ------.------------------------- By whose orders - - ------

Nature oi Repirts ----------------------------- - - - - - - -----------------

------------------------------- 
- -

?uxpos. o D, Rereatio_al ieeo__ment by D.N .R. .-
?upseo Dm - -------------------- ---- --- - ------ --------

Appzozrnate storage of wat-2 5 @ acres

2.2 sq. al.Approximate area of water 2h. 2 q ----

Possible damage due to failure of dam . .--------............ ........

- ---------------- - - ---------------------------- -------------------

Remazk, Water at but not over iron section-_Utrea_-_-Q .
------------------ -- --- -- -----.. .

Roai from Yakum to kaa comolete- Gat@ *loset.

, ==.n~a~o , ....... Sout-h i~e-XZ- --l;'Z -w  -u Zm r L --------..

Recommendations S -k,

-_ _ _ _ _ -~ -- -- - - - - -- - -- - - -- - -- - - -- - - ---- . - -



APPENDIX C

P HOTOGRPAPH S



INTAKE STRUCTURE

SILIWAY WEIR

17 6 24" OLOLET PIP1 160'

10 ENERGY DISAPATOR

CONCETE WA-55,
CONCETIE TIRAW 4X-G*LLS~ 11 APPROACH4 S LAB.

ANIMAL HOLE OBSERVED

\-SPONGY AREA OBSERVED
SEE PAGEI

COS ERVE 9

HAYDEN, HARDING a BUCHANAN INC. U S ARMY ENGINEER DIV NEW ENGLAND

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

BUCKLEY-DUNTON DAM
PHOTO LOCATIONS

EETE MASSACHUSE77S
SCALE -40T -,- SCALE

DATE AUGUST, .961



m i Plnonl(Fn AT r,\' , HN',.%'NT FXPFNSE

to0

S,:?, 4)

CD

4

0

. -.



HH HYOE~HARD~6 BJ~HAAN ~SHEET NO: -
HH4

;., -- - ! r,, HAYDEN. HARDING t BUCHANAN. ING JOB >y -
IC!__ Cc'_B CONSULTING ENGINEERS SUJC V

a . ROTON - WEST HARTFORD C

L-!

S3 3

L__ _ _ _ _ _ _ _ _ _ ... _
,\,

V- \0 _

K *\

"K0

- 0- - "- -. ' r-

- r r _ r~



-71 ?o( I SHEET NO

T - -_ _ _ H H HAYDEN HARDING t BUCHANAN INC JO.B __ __-,-_.___ ___

BB CONSULTING ENGINEERS SUBJECT I
BY ' /. BO STO N -- W E ST 14A R TFO RD .. _

CLIENT __

,o ,7_.#~ ~ ,3 Z,5 -- ,3 ii(, . 7 €5,

1. C)

-2. zS I 14- , -7 tq I o (0,z"
5, 83 311, 1l6T , 1,S [9 ,3 1,

q.,5 ,q£ ' *2, , - ti~o -". W7 (.!5 &.,
Z.9 111I 3

o t ,V7A- 2.!5 ' 11 5,08

- 3.I 4< .~o~Z .~lO . * , - ~ 2

11'7 43~ 9e _ _ _

47Z8. C1,05

u~~ L-
7 t C; '--

z.~ Ct
V-, ~ j



O ___ ___HAYDEN. HARDING I BUCHANAN. INC JOB N

BY Rf CONSULTING ENGINEERS SUBJECT l-
CH 0 By BOSTON - WEST HARTFORD CLIENT

4-i

1-A

F- / :I

-I L

.: , °

/

IUI



-- I-

2 A 
0,) T ._ S H E E T N

A T EcN.'N, 

1
NIER H Y E HA'RDING BUCHANAN. INC ___________

8 TO N - NEST H4ARTFORD

H 0 BY CLIENT ."

L) C;AIL1) c

Q22

[--w 7o -v )4 ', , C,

(6;t,

oe - 1___C___r._S

" 4..

L,4 l ,, .4 7 1

d-.-- v .-:?r~ . /03~ o-

4 01 6

'14,r--l-qt.5 +D



o o -7 , H H SHET NHAT ,, HAYDEN. HARDING I BUCHANAN. INC JOB S- . E

Y wt . CONSULTING ENGINEERS SUBJECT "- -"

CHO BY - • BOSTON - WEST HARTFOR CLIENT -

LSNg6Tfi o 1= )"AM A"T M\ (6G 117P*"FF

Z-7
r'3 ', - -Y,. -K 7, -- rvC-T 2V(

K 4-t "ATK a -

vi ~ ci V&i4Z~ a&L C C +

0 C- -( a t -kt VtT 7

~Lc~c~d~ 1 '54~1O+C~ 4~C~rj



... HH SHEET NO ______

DAT -E'I HAYDEN. HARDING , BUCHANAN. ING o. JOB_ _

BY __ _ _ __ _ _B CONSULTING ENGINEERS SUBJICTt- 'k- ' -4t, -  A

CH 0 BY F RO TON - WEST HARTFORD CLIENT _' __ __ _

-- 4

ULAV I- )i r

n2 ou- -, r 4 V

,,,. vxo QQ&r - ,11



i'

APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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fl PROflIICF AT (-,VF,, JI FXPFNSf-

S i ON. 14 -Erosion of soil below upstream side
of concrete approach slab, right of
spillway channel, extending 10 to 15
feet from soiliway and up to 6 feet
under deck.

r

-Tc'r() N;o. 15 -View of spillway weir.

C-1 10



RFPR()fl( gi) A r GV~*~'~

4;-

IPHOTO NO. 12 -Dam crest from left abutment, showing
minor erosion of crest on left side
of concrete bridge deck.

InI

PHOTO NO. 3 - xresion of soil below ~,:~mside of
-oncrete approach slab, -± I't Of Spill-

i.iay channel, extendiriq iC to 12 feet
:-rom spillway and up to) ( eet under
deck.

C-9



I'flC)ltCMf AT ((PrI;

E 4d

tU

Y1,1

NO. 10 -Spillway discharge channel from

Ispillway apron.

(7

PTONO. 11 -Pos-iLle seepage area at downstream
enc. _f Ieft spillway~ training wall.

4>



RFPR'In)ltCFf) AT G0W 'NT FXFrS

* THOTO NO. 8 -Downstream end of right spillway
training wall showing area of' seeD-
age behind ruler, about 1 foot above
channel- floor.

~ yr__>~. -Boil i~i spillway channel tloor
sprayiniq clear water about 2 inches
above ch-annel f low.

S7



iYP!nflflirFfl AT )tVI -N t rx<PrNSr

- PHOTO NO. 6 -View olf manually N

for main drain.

C-



IFrPROrMIcRD AT rG(V*". 4T.~ F(PENSr

P~HOTO . 0. 4 -Spillway apron from discharge
channel.

0

.. ~jj ~ 35 View or uustream face, sluice qate control
and soiilway weir. Note: 1'-6" drop)

secticn in spillway weir in lower left
corner of Photo.

0 ,j



1! P1~ if AT CO\FpR; F FYPFNSF

TO71 NO. 2 -Upstream face from letabutmentshwn

ripran and small brush.

44
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APPENDIX E

INIFORM{ATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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