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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254

REPLY TO

ATTENTION OF:

NEDED SE Z

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts
State House

Boston, Massachusetts 02133

. °o' .',

Dear Governor King:

Inclosed is a copy of the Pine Island Lake Dam & Dike (MA-00595 &
MA-00596) Phase I Inspection Report, prepared under the National Program
for Inspection of Non-Federal Dams.-This report is based upon a visual
inspection, a review of the past performance and a brief hydrological
study of the (m.. I approve the report and support the findings and
recommendations dpscribed in Section 7 and ask that you keep me informed
of the actions taken to implement them. This follow-up action is vitally
important. -
Copies of this report have been forwarded to the Department of Environ-
mental Quality Engineering, and to the owner, Pine Island Lake
Recreational Corp., Westhampton, MA. Copies will be available to the
public in thirty days.

I wish to thank you and the Department of Environmental Quality
Engineering for your cooperation in this program.

Sincerely,

Incl C. E. EDGAR, III
As stated Colonel, Corps of Engineers

Division Engineer

I 0.

. / . .
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

I BRIEF ASSESSMENT

DAM IDENTIFICATION NO.: MA 00595
DIKE IDENTIFICATION NO.: MA 00596
NAME OF DAM: Pine Island Lake Dam and Dike
TOWN: Westhampton
COUNTY AND STATE: Hampshire County, Massachusetts

- STREAM: North Branch Manhan River
. DATE OF INSPECTION: July 8, 1981

The dam is a 25 foot high, 90 foot long earth and stone dam

with an ungated twin 36 inch pipe spillway and two manually

*. operated drains. There is also a separate 270 foot long, 15 foot

high earth and stone dike. Construction of the dam and dike is

believed to have occured in 1920. The dam and dike are owned and

operated by the Pine Island Lake Recreational Corporation of

Westhampton.

There was no indepth engineering data available for review.

Therefore, the adequacy of the project was primarily evaluated by

- visual inspection, past performance history ana souna engineering

judgement. The visual inspection indicated the dam to be in

"* generally poor conditon and the dike to be in generally fair

. condition. Indications of seepage were observed at the aam ana

dike. Trees were observed near the crest of the dam and on the

downstream slope of the dam and dike The riprap on the upstream

face of the dike has experienced sloughing.

. •.
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The dam and dike nave a size classification of inter-

mediate. The dam hazard potential classitication is nigh and the

dike is significant. Based upon Corps Guidelines, tne test rlood

would be the full PMF. The test flood inflow would be 2,400 cts,

from the 0.8 square mile drainage area. The routed test flood

outflow is 1345 cfs and the corresponding surcharge elevation

would be 1003.8. The top of dam and dike, elevation 1002.5, are

*overtopped by 1.3 feet. The spillway has a capacity of 115+ cfs
AL

or 10+ percent of the routed test flood outflow.

It is recommended that the Owner engage a qualified regi-

* stered professional engineer to investigate and design required

remedial measures for: the source of seepage found at the dam and

dike; repair of the riprap on the upstream slope of the dike;

means of removing trees and roots at the dam and dike and modifi-

cation of the dam to prevent discharge of water onto the down-

stream slope. The Owner should also engage a qualified regi- 11
stered professional engineer to perform a detailed hydraulic/

* hydrologic study and evaluate the adequacy of the spillway and

the potential for overtopping. L
The Owner should institute remedial measures which include:

* maintenance of brush growth on the slopes; removal of debris from

the dam discharge channel and removal of overhanging trees and

limbs; replacement of stones missing from the vertical portion of

the downstream face of the dike; instituting of an anneal tech-

nical inspection program and development of a formal warning

system for the downstream impact area.

,, . , : . ' , ,p.i °. -. " . , ' '' " ° ,



The recommendations and remedial measures should be imple-

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

U Inspection Report.

Ronald H. Cheney, P.E.
~ r... : . Vice President

, "Hayden, Harding & Buchanan, Inc.
Boston, Massachusetts
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This Phase I Inspection Report on Pine Island Lake Dam and Dike (MA-00595 & 0059 .has been reviewed by the undereigned Review Board members. In ouropinion, the reported findings, conclusions, and recomendations areConsistent with the lecomended Guidelines for Safety Inspection ofDa_, and with good engineering Judgment and practLce, and i1s hereby , 4subuitted for approval.

CARNEY M. TERZIAN, 
.,ERDesign Branch

Engineering Division

. JOSE W. FINEGAN, JR. MEMER

Wate rontrol Branc.="
Engineering Division

ARAMAST MAITESIAN, QIAIRMM-
Geotechnical Enqineering Branch
Engineering Division

APPOVAL nCO NDD:

Chief, i gluneering Division
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V) PREFACE

U This report is prepared under guiaance containea 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
nAL

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 71

- 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 cata 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 9

to assume that the present condition of the dam will continue to

i PINE ISLAND LAKE
DAM AND DIKE
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represent the condition of the dam at some point in the future.

Only through continued care ana inspection can there ae 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
•*0

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 tne dam, its

general condition and the downstream damage potential.

The Phase I Investigation does not include an assessimc-t or

the need for fences, gates, no-trespassing signs, repairs to

existing fences and railings and other items which may be needed Z

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 PINE ISLAND LAKE
DAM AND DIKE
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PHASE I

-4. NATIONAL DAM INSPECTION PROGRAM

SECTION 1p PROJECT INFRMATION

1 . 1 General

a. Authority

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

' ,Secretary of the Army, through the Corps of Engineers, to

initiate a national program of dam inspection throughout the

United States. The New England Division of the Corps of

Engineers has been assigned the responsibility of supervising the

L 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

1 33-80-C-0006 has been assigned by the Corps of Engineers for this

work.

b. Purpose

- (1) Perform technical inspection and evaluation of

nonFederal 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 LI

Inventory of Dams.

- 1 - PINE ISLAND LAKE
* DAM AND DIKE



1.2 Description of Project

a. Location

Pine Island Lake is located in the Town of

Westhampton, Hampshire County, Massachusetts. Pine Island Lake

Dam is located on the southwestern shore of the lake, off of

Reservoir Road, approximately 900 feet southeast from the

Northwest Road - Reservoir Road intersection. Pine Island Lake

Dike is located on the northeast shore, 3/4 miles from Reservoir

Road on a private road that services cottages on the eastern

shore. Pine Island Lake is shown on the Westhampton,

Massachusetts U.S.G.S. Quandrangle. The dam has the approximate

coordinates of North 420 20' 14", West 720 46' 37". The dike has

the approximate coordinates of North 420 20' 30", West 720 46'

15". The outlet stream is the North Branch of the Manhan River

which flows about 8 miles southeast to meet the Manhan River at

Easthampton.

b. Description of Dam and Appurtenances

The dam is a 90+ foot long, 25+ foot high, earth and

stone embankment structure with 2 gate structures and two ungated

metal, 36 inch diameter pipes which act as a spillway.

The crest of the dam is of irregular shape, approxi-

mately 22 feet wide and is paved as snown by photograph 2. The

downstream face is comprised primarily of boulder fill inclined

at approximately 1 1/2H:IV, (photograph 5). The upstream face is

Ki[. lined with stone and earth witn some sections paved with bitu-

minous concrete. It is inclined at about 1 1/2H:1V, (photographs

- 1 and 2).

- 2 - PINE ISLAND LAKE
DAM AND DIKE
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There is a spillway structure located at the center of

the embankment. It is comprisea of a concrete neadwall and two,

36 inch diameter ungated corrugated metal pipes, (see photographs

4 and 7). The pipes outlet at the downstream face. The

downstream invert is approximately 5 1/2 feet below the crest of

dam at about elevation 997.

There are two gate structures located on the upstream

face, as shown by photographs 1 and 3. The one nearest to the
-L

spillway is a 5 foot square concrete structure which serves as

the low level intake. It inlets approximately 23 feet upstream

of the gate structure at approximately elevation 982. The gate

structure contains a manually operated gate valve which controls

a 10 inch intake line. Plans dated August 31, 1970 indicate that

approximately 3 feet downstream of the gate structure, the outlet

pipe changes to a 21 inch pipe which discharges on the downstream

slope. This pipe discharges approximately 21.5 feet below the

crest at invert elevation 981.0.

There is a second intake structure located approxi-

mately 6 feet to the left of the one described above. This

structure serves as the upper level drain. The 24 inch diameter

intake for the upper drain is located approximately 6 feet

upstream of the gate structure at invert elevation 994. There is

a manually operated gate within the structure which regulates

flow. The outlet pipe discharges at the downstream slope

approximately 10 feet below the crest, at about invert elevation

992.5.

- 3 - PINE ISLAND LAKE 7'
DAM AND DIKE
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There is a roadway embankment (Reservoir Road) located

approximately 20 feet downstream from the toe of the dam. A 5

foot diameter corrugated metal pipe carries spillway outflow

below the embankment (photograph 8). The top of the embankment

is approximately 6 feet above the crest of the dam.

The dike located on -the northeast shore of the lake,

is about 2500 feet from the dam. It is approximately 270 feet

long, 15 feet high and has a 12 foot wiae crest. The upstream

face is riprapped to within about 4 feet of the crest. It is

turf lined above the riprap and inclined at approximately 2H:1V.

The crest of the dike shown in photograph 12 is grass*
covered. The elevation at the right abutment is about 1/2 foot

lower than the rest of the crest for a length of about 10 feet.

This area has been identified as a spillway in previous dam
I

inspection reports.

The downstream face is comprised of a 5+ foot hign vertical

- dry stone masonry wall atop an earth and riprap sloped embankmentTJ I
which is inclined at about 1.25H:1V. There are no outlet works

at the dike. The crest of the dike is turf lined (see

photographs 9 thru 13).

c. Size Classification

The dam and dike size classification is intermediate

based on their heights of 25 feet and 15 feet (respectively) and

their storage capacity of 1096 acre-feet. The Corp Guideline tor

an intermediate size dam is a height of 40 to 100 feet and/or a

* storage capacity of 1,000 to 50,000 acre-feet. 4

- 4 - PINE ISLAND LAKE
DAM AND DIKE



_ i . .. .. . .. . .. . . .. . ... . . . .. - , .... ,: . . - -. . . .. - .. r - J o .

d. Hazard Classification

The dam has a hazard potential classification of high.

Seven homes could be inundated by about 2 to 4 teet of water.

Seven roads could be washed out. There is a potential for loss

of more than a few lives.

The dike has a hazard potential classification of

significant. One structure could be damaged oy flood failure.

There is a potential for loss of a few lives.

e. Ownership

The dam and dike are owned by the Pine Island Lake

Recreational Corporation of Westhampton, Massachusetts. 6-4

f. Operator .-

The dam and dike are maintained and operated by the

Pine Island Lake Recreational Corporation. Mrs. Winfred Conway

is the President of the Corporation. Her address is 190 Walnut

Street, Holyoke, Massachusetts 01040. Her telephone number is

(413) 533-7529. -
pe

g. Purpose of Dam

The purpose of the dam is recreation.

h. Design and Construction History

The dam is believed to have been built in 1920 by the

Louaville Paper Company. In about 1970 the upper level intake

was built, the spillway modified and some paving of the crest

. done. No additional information regarding the design and

construction history of the dam was located. .1

5 PINL ISLAND LAKE
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i. Normal Operational Procedures

The upper and lower drains are normally closed. The

twin 36 inch spillway pipes are not gated. The level of the

reservoir is not normally regulated, however, the reservoir is

drained every 5 years and lowered a couple of feet each fall.

1.3 Pertinent Data

a. Drainage Area J
The 0.8 s.m. (512 acres) drainage area is rolling,

wooded land. There are numerous summer cottages located along

the shores of the lake and some development to the west of the

dam along Northwest Road. The remainder of the drainage area is

basically undeveloped. There are no major drainage paths or

swamps located within the drainage area.

b. Discharge at Dam Site

1. Outlet Works

The outlet works at Pine Island Lake Dam consists

of two ungated spillway pipes ana upper and lower level

drains.

The spillway is comprised of two 36 inch diameter

corrugated metal pipes and a concrete headwall structure.

The pipes inlet on the upstream face at about invert

elevation 998 and outlet on the downstream face at about

elevation 997.

The lower level drain is comprised of a 10 incn

inlet pipe, a manually operated gate structure and a 21

inch outlet pipe. The lower level drain inlets on tne

- 6 - PINE ISLAND LAKE
DAM AND DIKE
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upstream face at about invert elevation 982 and outlets at

the downstream face at about invert elevation 981. The

capacity of the lower level drain is 5+ cfs with the water

level at top of dam, elevation 1002.5.

The upper level drain is comprised of a 24 inch

diameter intake pipe, a manually operated gate and a 24

inch outlet pipe. The intake pipe inlets on the upstream

face at about invert elevation 994 ana outlets at the

downstream face at invert elevation 992.5. The capacity of

the 24 inch outlet is 55+ cfs with the water level at top

of dam, elevation 1002.5.

There are no outlet works at the dike.

2. Maximum Known Flood at Dam Site

There are no records of the maximum flood at the

dam. The United States Weather Bureau records indicate

that from September 17 to 22, 1938, about 10 to 11 inches

of rainfall occurred in this area.

3. Ungated Spillway Capacity at Top of Dam

Under normal operating conditions, tne spillway

capacity is 95+ cfs with the reservoir water level at the

top of dam, elevation 1002.5. .

4. Ungated Spillway Capacity at Test Flood Elevation

The test flood spillway discharge would be 115+

cfs. Flow could overtop the dam and dike by 1.3 feet. The

test flood surcharge elevation would be 1003.8.

5. Gated Spillway Capacity at Normal Pool Elevation

Not Applicable.

7 PINE ISLAND LAKE
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6. Gated Spillway Capacity at Test Flood Elevation

Not Applicable.

7. Total Spillway Capacity at Test Flood Elevation

The test flood spillway discharge would be 115+

cfs. Flow could overtop the dam and dike by 1.3 feet. The

test flood surcharge elevation would be 1003.8.

8. Total Project Discharge at Top of Dam

The total project discharge with the reservoir

level at the top of dam, elevation 1002.5 and with the 21

and 24 inch drain pipes open is about 125+ cfs.

9. Total Project Discharge at-Test Flood Elevation

The total project discharge for the test flood

condition with the 21 and 24 incn drain pipes closed would

be approximately 1345 cfs, at elevation 1003.8.

c. Elevation(feet above NGVD, elevations are approximate)

(1) Streambed at toe of dam --------------- 977+

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

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

(4) Recreation pool ----------------------- 998

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

(6) Spillway crest ------------------------ 998

(7) Design surcharge (Original Design) Unknown

(8) Top of Dam ---------------------------- 1002.5

(9) Test flood surcharge ------------------ 1003.8

d. Reservoir (Length in feet)

(1) Normal pool --------------------------- 25u0'

(2) Spillway crest pool - ------------------- 2500'

- 8 - PINE ISLAND LAKE
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(3) Top of dam--------------------------------- 2500'

(4) Test flood pool---------------------------- 2500'

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

e. Storage (acre-feet)

(1) Spillway crest pool-------------------------835

(2) Normal pool-------------------------------- -835

(3) Top of dam--------------------------------- 1096.--

(4) Test flood pool---------------------------- 1175
ALI

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

f. Reservoir Surface (acres)

(1) Spillway crest------------------------------ 56

(2) Normal pool--------------------------------- -56

(3) Top of dam---------------------------------- -- 60

(4) Test flood pool----------------------------- 60

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

g. Dam and Dike

(1) Type--------stone, masonry, earth Dam Dike

(2) Length----------------------------------- 90' 270'-

(3) Height----------------------------------- 25' 1 5'

(4) Top Width-------------------------------- 22' + 12'

(5) Side Slopes(approx.)-U.S. -- 1-1/2H:lV 2h:1V.
-D.S. -- 1-1/2H:lV 1.25H:1V

(6) Zoning--------------------------- Unknown for both

(7) Impervious Core------------------- Unknown for both

(8) Cutoff--------------------------- Unknown for both

(9) Grout curtain--------------------- Unknown for both

h. Diversion and Regulating Tunnel -- none at the project-

9 -PINE ISLAND LAKE
DAM AND DIKE



i. Spillway

(1) Type ------------- Twin 36" A.C.C.M. outlet pipes

(2) Length of weir ------------------------ N/A

(3) Crest elevation ----------------------- 99b

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

(5) U/S Channel - None ------- opens directly to lake

(6) D/S Channel -------------- riprap downstream face
and riprap channel

(7) Other ------ outlet channel flows under roadway
embankment 20' d.s. from toe through
5 foot diameter corrugated culvert

j. Regulating Outlets

The upper level drain has a diameter of 24 inches, the

lower 10 inches. The intake invert elevation of the upper

drain is about elevation 994, and the lower invert is at

about elevation 982. The upper drain outlets on the down-

stream slope at about invert elevation 992.5. The lower

irain outlets on the downstream slope at about invert

elevation 981.0. The capacity of the upper drain is 25+

2fs with thne reservoir level at the top of dam, elevation

1002.5. The capacity of the lower drain is 5+ cfs under

these conditions. The upper and lower drains are regulated

by manually operated gates. The drains are normally

closed. There are no outlets at the dike.

0 A
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SECTION 2

ENGINEERING DATA

2.1 Design Data

No information was located indicating when or by whom the

dam and dike were designed. No design calculations were

located. Plans dated 1970, prepared by Anthony Matthew

Lipski, P.E., were located, which indicate modifications to
JUL

the spillway and installation of an upper level drain.

2.2 Construction Data

The dam and dike are believed to have been constructed in

1920. No construction data was located for the dam and

dike.

2.3 Operation Data j
No operational manual exists for this facility.

2.4 Evaluation of Data

a. Availability

No engineering data was located regaraing the dam and

dike. Plans dated 1970 indicating modifications to the dam

were made available by the Owner. State Inspection Reports

for the years 1977, 1975 and 1972, and a County Inspection

Report for 1970 were made available at the State Department I
of Environmental Quality Engineering, Division of

Waterways, Boston Office.

- 11 - PINE ISLAND LAKE
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- b. Adequacy

The lacK of indepth engineering data does not allow

for a definitive review. Therefore, tne aaequacy of the

dam and dike, structurally and hydraulically, cannot be

* assessed from the standpoint of review of design

calculations, but must be based primarily on the visual

* inspection, past performance history and sound engineering

judgment.

c. Validity

The visual inspection of this facility showed no

reason to question the validity of the information supplied*
with the exception of the plan dated 1970, prepared by

Anthony Lipski. Scaling from the plan indicates the low

level drain to outlet at about 28 feet below tne crest.

Measurements made in the field indicate the pipe to outlet

* . about 21.5 feet below the crest.

I ". ,

* J
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General

The dam was inspected on July 8, 1981. A subsequent

inspection was performed on July 31, 1981. At the time of

the first inspection, the level of the water in the

reservoir was at the level of the spillway pipe invert.

During the second inspection, the water level was below the

spillway invert.

b. Dam and Dike

Dam

The dam is an earth embankment about 25 feet high, 90

feet long, and about 22 feet wide at the crest. The dam

dimensions are quite variable with irregular slopes and a

non-uniform crest width.

1. Upstream Slope

Above the water surface the upstream face of the

dam has a variable slope. Between about the center of the

dam and the right abutment, the slope is paved with

bituminous concrete, as shown in photograph 1. The left

half of the upstream slope, photograph 1 is heavily

overgrown with brush. Riprap is present to an elevation

about 1 to 2 feet above the spillway crest.

ah

- 13 - PINE ISLAND LAKE

DAM AND DIKE

• . '" ' " " .. . " . '. °. '-." " ...' -" " " , •.' ."'" ... " *.. " . '* ."-



2. Crest

The crest of the dam shown in photograph 2 is

covered with bituminous concrete and has an irregular wiath A

and elevation. The asphalt is generally in good condition

with a few cracks near the spillway headwall. Along the

downstream edge of the crest, trees up to 4 inches in

diameter are growing.

3. Downstream Slope

The downstream slope is very irregular. Between

the spillway pipes and the right abutment, photograph 6,

the downstream slope consists of a vertical stone wall

founded on bedrock. The center section of the slope,

photograph 5, is protected with large rounded stones which

act as a splash area for the spillway and outlet pipes.

Between this area and the left abutment, the slope is

overgrown with brush.

At the time of the July 8, 1981 inspection, water

was spilling out of the twin spillway pipes, wetting the

entire central section of the downstream slope. Hence,

evidence of seepage could not be observed.

On a subsequent site visit on July 31, 1981, the

%[ reservoir level was lower and no water was flowing out of

" the spillway pipes and only a trickle of water was coming

out of one of the outlet pipes. Photograph 14 shows the

seepage of clear water flowing out of a portion of tne toe

of the dam on the second site visit. The total flow -Jr

- 14 - PINE ISLAND LAKE
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seeping through the dam was estimated to be about 175 gpm

by measuring the flow channel and flow rate in the pipe

downstream of the dam.

Dike

The dike is an earth embankment about 15 feet high,

270 feet long, and 12 feet wide at the crest.

1. Upstream Slope

The upstream face of the dike, photograph 9, has
-AL

a slope above the reservoir level of about 2H:lV. Riprap

is present at the reservoir level but has experienced some

deterioration and minor sloughing of the slope has occurred . "

in some areas. Small brush covers most of the slope. *.. ".

2. Crest

The crest of the dike shown in photograph 12 is

grass covered and generally well maintained. The elevation

of the crest at the right abutment is about 1/2 foot lower

than the rest of the crest for a length of about 10 feet.

This area has been identified as a spillway in previous dam

inspections.

3. Downstream Slope

The downstream face of the dike has an upper

section consisting of a vertical masonry wall and a lower .1
section which is sloped at about 1.25H:1V. A portion of

this slope is shown in photograph 11. The vertical masonry

wall is generally intact except for a section near the left

abutment where several stones are missing, photograph 13.

- 15 - PINE ISLAND LAKE
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The lower sloped section of the dike is overgrown

with brush and trees up to several inches in diameter are

,. present. Numerous large trees up to 14 inches in aiameter

are growing near the downstream toe.

A spongy area is present about 15 feet downstream

of the toe at about the center of the dike. This area is

about 15 feet in diameter.
c. Appurtenant Structures

1. Spillway

The spillway at the dam consists of two 36 inch

diameter pipes located near the center of the dam. 
J

Water flowing through the spillway pipes

discharges on the downstream face of the dam as snown in

photograph 5. The splash area is protected with large

rounded riprap. Tne water flows down the downstream slope

of the dam until reaching the toe where it enters the

discharge channel. i
2. Outlet

There are 2 gate structures located at the

upstream face of the dam which control the upper and lower

drains (photographs 1 and 3). It is reported that both

gate structures are operable.

The high level and low level outlet pipes both

terminate on the downstream face of tne dam above the

downstream toe as shown in photograph 5. The splash area

and discharge channel are the same as for the spillway.

- 16 - PINE ISLAND LAKE
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d. Reservoir Area

There are no indications of instability along the

banks of the reservoir in the vicinity of the dam.

e. Downstream Channel

Both the spillway and outlet pipes discharge into a

common channel which enters a 5 foot diameter pipe about 20 feet

downstream of the toe of the dam. Some debris is present in the

channel. The 5 foot diameter pipe carries the flow under

Reservoir Road. The elevation of the road surface is about 6

feet above the crest of the dam.

3.2 Evaluation

Based on the visual inspection, the dam appears to be in

poor condition and the dike appears to be in fair condition. The

inspection disclosed the following items which require attention:

a. The seepage of about 175 gpm through the dam, if left

uncontrolled, could lead to instability of the dam.

b. The roots of trees near the crest of the dam and on

the downstream slope of the dam and dike could provide

shortened seepage paths leading to instability of the

dam. If these trees are uprooted, they could result

in local sloughing and subsequent erosion leading to * -

instability of the dam.

c. The discharge of water onto the downstream slope of

the dam from the spillway and outlet pipes could lead

to instability of the downstream slope. _9
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d. The spongy area 15 feet downstream of the toe of the

dike is indicative of seepage through the dike which,

if left uncontrolled, could result in internal erosion

and instability of the dike.

e. The riprap on the upstream face of the dike has

experienced some minor sloughing. Continued

deterioration of the riprap protection could

eventually lead to instability of the upstream slope

of the dike.

* . ?

- 18 - PINE ISLAND LAKE
DAM AND DIKE

.' i ' i - _ . " i - . "' f . i . . i - .. -. ' -_ - - -



SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES
.-O

4.1 Operational Procedures

a. General

The purpose of the dam is for recreation. The gates

at the intake structures are operated and maintained by the

caretaker. There are no provisions for flashboards or stoplogs

at the spillway.

b. Description of Warning System in Effect

There are no warning systems at this dam.
0

4.2 Maintenance Procedures

a. General

The dam is maintained by the Pine Island Lake

Recreational Corporation. The Corporation regularly allocates

funds for dam and dike maintenance. The dam is inspected about 0

every 5 years by the engineering firm of Tighe and Bond,

Easthampton, Massachusetts.

b. Operating Facilities

The dam is used for recreation. The reservoir is

drained every 5 years and lowered by a couple of feet every year

in the fall.

- 19 - PINE ISLAND LAK
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4.3 Evaluation

Some maintenance of the slopes is performed yearly. Major

repairs to the dam had been made in about 1970. The Owner should

institute a program of annual technical inspection and a

downstream warning and evacuation plan.

tam

*-
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES
-0

5.1 General

Pine Island Lake is located in the north central section of -"-

the Town of Westhampton. It is approximately 1.7 miles west of

the Northampton town line between the Connecticut and Westfield

Rivers. Route 66 is located 3 miles to the south. The 0.8 s.m.

(5C7 acres) drainage area is wooded, undeveloped land and is part

of the watershed for the Connecticut River. The terrain is

rolling with numerous brooks carrying run-off to the Manhan and

Mill Rivers which discharge into the Connecticut River.

5.2 Design Data

The dam and dike are believed to have been constructed

about 1920 by the Loudville Paper Company. Repairs were made in

1970. Design data was not located.

5.3 Experience Data -I
There were no records of rainfall or flood stage located

for the dam.

5.4 Test Flood Analysis

The dam and dike have a size classification of

intermediate. The dam has a high hazard potential classification

and the dike has a significant classification. Based on Corps

Guidelines, the test flood would be the full PMF. The test flood
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- .inflow (using the Corps Guideline of 3000 cfs/s.m. from drainage

[ oareas less than I s.m.) from the 0.8 s.m. drainage area is 2,400

cfs. The routed test flood outflow is 1345 cfs at elevation A

1003.8. The dam and dike are overtopped by 1.3 feet. Discharge

through the two 36 inch spillway pipes is 115 cfs or about 10

percent of the test flood outflow.

The routed outflow for a 1/2 PMF would be 300+ cfs. The

spillway passes 95+ cfs or about 33 percent of the 1/2 PMF

outflow. A discharge of this magnitude will overtop the dam and

dike by at least 0.1 feet, at elevation 1002.6.

5.5 Dam Failure Analysis

Dam

The dam was determined to have a high hazard potential due

- to the potential loss of more than a few lives from dam failure

flooding. Dam failure was assumed to occur with water at the top

of the dam, elevation 1002.5. The peak failure discharge of

5,950 cfs for the dam is developed by assuming a break length of

75 feet for the 25 foot high structure.

The outlet channel for the dam runs in a southerly direc-

tion to the North Branch of the Manhan River. The Manhan River

discharges into the Connecticut River about 12 miles southeast of

the lake. It is estimated that seven roads and seven structures

will be impacted in the event of a dam failure. The roads are

Reservoir Road, King's Highway, a side road off King's Highway

6,000+ feet downstream of the dam, Southampton Road, North Road, A

Easthampton Road and Stage Road. The first impacted structure
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is located approximately 9,000 feet downstream on Southampton

Road. It is located on the banks of the Manhan River. The dam

failure discharge flooding will be at least 2 feet (above first

floor level).

The second impacted structure is located 13,000 feet down- - _
°0

stream on Easthampton Road. Flooding at this site will be at

least 2 feet.

The five structures in a reach 15,450+ to 16,200+ feet

downstream are located along Easthampton Road. The structures

could be damaged by 2 to 3+ feet of floodwater (above first floor

level). It is also possible that part of Easthampton Road could S

be inundated at this time.

Just prior to dam failure flooding, there would be base

flow flooding from adjacent drainage areas and spillway dis-

charge. However, damage to homes is not apparent.

Dike i
The dike was determined to have a significant hazard -

potential due to the potential for the loss of a few lives due to

failure flooding. .7:1
The dike was assumed to fail with the water level at the

crest, elevation 1002.5. The peak failure discharge of 4,295 cfs

is developed by assuming a breach length of 110 feet for the 15 .

foot high structure. Since the dike has no spillway, there is no

base flow flooding condition from spillway discharge.

Within the reach studied (7,000 feet long), one structure,

located 4,400+ feet downstream of the dike, could be damaged by

failure flooding. The building is located at the confluence of
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7 7 7

Roberts Meadow Brook and Brewer Brook and failure flooding could

inundate it to a depth of 3+ feet (above first floor level).

L - _
North Road crosses the discharge channel 7,000 feet downstream of

the dike. The culvert size is unknown at this location, but

overtopping of the road is likely.

The total drainage area discharging to a point of 8,500

feet downstream of the dike is 3,670 acres or 5.74 square miles.

Cumulative flows from moderate storms plus a dam failure will

slightly increase the flooding deptns at the areas described

above.

0

° -g

.4
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SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The visual inspection indicates the following potential

structural problems:

a. The seepage through the dam of about 175 gpm could

lead to internal erosion and failure of the dam. --
AL

b. Areas of erosion or seepage could be created by the

uprooting or decaying of trees located on the

downstream toe of the dam and dike and on the crest of

the dam.

c. The discharge of water onto the downstream slope of

the dam from the spillway and outlet pipes could lead

to instability of the downstream slope.

d. The presence of a spongy area downstrem of the toe of

the dike is indicative of seepage which could lead to.1 'O

instability of the dike.

e. The deterioration of the riprap protection on the

upstream slope of the dike could lead to erosion and

instability of the upstream slope.

6.2 Design a:.d Construction Data

No original design and construction data were made -

available for the dam or dike.
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6.3 Post Construction Changes

the twin spillway pipes were replaced and the upper 24 inch drain

and gate structure were installed.

The stone fill forming the downstream embankment of the dam j
appears to be a modification from the original design.

6.4 Seismic Stability_

The dam is located within Seismic Zone 2 and in accordance

with the recommended Phase I guidelines does not require seismic

stability analysis.
It

I2-

-fl
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

Based on the visual inspection, the dam appears to be

in poor condition and the dike appears to be in fair condition.

b. Adequacy of Information

The information available, together with the visual

inspection, is adequate for a Phase I level investigation.

c. Urgency

The recommendations and remedial measures presented in

Sections 7.2 and 7.3 should be implemented by the Owner within

one year after receipt of this Phase I Inspection Report.

7.2 Recommendations

a. The Owner should engage a qualified registered -1

professional engineer to investigate and design remedial measures

for:

1. Seepage through the dam and dike.

2. Repair of the riprap on the upstream slope of tne

dike.

3. Means of removing trees and roots from the crest 0

and downstream slope of the dam and the " ' -

downstream slope of the dike and selecting

acceptable backfill for the holes created by root

removal.
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4. modifications to the dam to prevent discnarge

of water onto the downstream slope.

"J1 b. The Owner should engage a qualified registered pro-

fessional engineer to perform a detailed hydraulic/hydrologic

study and evaluate the adequacy of the spillway and overtopping

potential.

The Owner should implement all the recommendations of the

Engineer.

7.3 Remedial Measures

a. Operating and Maintenance Procedures

1. Brush growth on the slopes of the dam and dike

should be cut as part of routine annual

maintenance.

2. The debris in the dam discharge channel should be

removed and overhanging trees and limbs removed.

3. The stones missing from the vertical portion of

the downstream face of the dike should be

replaced.

4. The Owner should institute a program of annual

tecnnical inspection.

S. The Owner should develop a formal warning system

for downstream areas in case of emergency.

7.4 Alternatives

There are no practical alternatives for these recommenda-

tions and remedial measures.
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VISUAL INSPUr !iNn CHECKLIST
PARTY 01 1 IZAT 10N

PROJFCT PINE ISLAND LAKE DAM AND DIKE DATE July 8, 1981*

TIME 3:30 p.m.

WEATHER Sunny - 900

W.S. ELEV. 998 U.S. DN.S.

PARTY:

Ron Cheney -HHB 6.

2. Dave Vine - HHB 7. L________________

MieAngieri - HHB 8

Karl Dalenberg -GEl 9.

F5._ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 10.

PROJECT FEATURE INSPECTED BY REMARKS

1 Dam Ebankmnent R.C., D.V., M.A., K.D.

2. Dike R.C., D.V., M.A., K.D

3. outlet Works R.C., D.V., M.A., K.D.

6.

7.

9.

10.

*Subsequent visit July31, 1981 by D. LaGatta and K. Dalenberg of

Geotechnical Engineers, Inc.
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PFRIODIC INSPECTION CHECKLIST

rpr PINE ISLAND LAKE DAM AND DIKE P'\TF July 8, 1981

P~Y'.1ECT FFATUflE Dam Embankment MA!IE K. Dalenberg, D. Vine

DISCIPLII[ Geotechnical, Structural, Hydraulic NlAME R.Cheney, M. Angieri ~

AREA EVALUATED CONDITION

DAIM EMBRANKMEFNT

Crest Elevation 1002.5

Current Pool Elevation 998

MaXiMUm1 Imooundment to Date Unknown

Sujrface Cracks Minor cracking of pavement.

Pavemient Condition Minor cracking of pavement.

Movemnent or Settlement of Crest None observed.

Lateral Movement None observed.

Vortical Alignment Dami crest is not flat -slopes toward
reservoir.

Horizontal Alirinmrent Dam crest has non-uniform width.

Condition at Abutmennt and at Concrete Paved at all structures - minor crack-
Structures ing near spillway headwall.

Indrications of Movemeint of Structural None.
Items, on) Slopes;

Trespa sinn on Slopes None.

Sloughiun or Erosion of Slopes or Downstream slope irregular rock fill
Abutme-nts and heavy brush.

Rlock Slope Pr-otection - Riprap Failures Random riprap of left half of upstream
face - no failures observed.

Unusuial Movemient or Crackinq at or Near Nn bevd

*Unusutal Embankmepnt or Downstream None observed - much of downstream slop,-
S (Y )a ne wet from spillway flow. Hence, any

seepage would be difficult to observe.* .

oiir r Roil,) None observed.

Foundtion Drainam, Featuires None observed.

Tn Drains; None observed.

Ins trwiln~tation '/tmNone known.

*Jul~y 31, 1981 inspection -water level lower, seepage estimated at 175 gpm.



Li- PERIODIC INSPECTION CHECKLIST

PROECT PINE ISLAND LAKE DAM AND DIKEDAE 18

PROJECT FEATURE Dam Embankment NAME K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural, Hydraulic NAME R. Cheney, M. Angieri-

AREA EVALUATED CONDITION

DAM EMBANKMENT (Con't.)9

Vegetation 1. Trees up to 20 in. at right abutmeni. . -

2. Three- to four-in, diameter treesoa
crest.

3. Brush on left half of upstream face.
4. Brush and trees on much of down-

stream face.
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PERIODIC ItSPECTION CHECKLIST

I'f)2j [r PINE ISLAND LAKE DAM AD DIKE DATE July 8, 1981

P [CT FEATIRF Dam Embankment NAME K. Dalenberg, D. Vine

I'ICIPLINFJ Geotechnical, Structural, Hydraulic ;IAI1ER. Cheney, M. Angieri

AREA FVAL AI/\TED CONDITION

01 KE E.BArKIENT

Crest Elevation .1002.5

Cjrrent Prol Elevation 998

*tla ximum Imnnoundriient to Date Unknown

Surface Cracks None observed.

Payement Condition No pavement.

Movenent or Settlement of Crest Collapse of few stones of rock wall on
downstream side of crest - near left

Lateral Movernen- abutment.
None observed.

Vertical Aliqnrnnt Good.

Horizontal Aliqnment Good.

Condition at Abutment and at Concrete Good.

Structures

Indications of rlovetient of Structural None observed.
Items oil Slope';

Trespassinq on Slopes None observed.

Slouqhinq or Erosion of Slopes or Minor erosion at waterline on upstream

Abutments slope.

n ck Slope Protection - Riprap Failures Riprap present but overgrown with small
brush. Evidence of minor sloughing.

JU ittial rlovement or Cracking at or Heavily overgrown and covered with brush
Near Toes debris. None observed.

Unural F[mbankniwnt or Downstream Wet area about 15 ft diameter, located 15
S )ft downstream of dike toe near center of[ %eepoaqe

dike.

Pipinq or Rnils None observed.

Fondation Drainane Features None observed.

Toe Drains None observed.

-iIns trientation S/ ,I ~None.
1. Minor brush on upstream slope.

p"wtai ~ 2. Trees up to 14-in. diameter on down-
-stream slope and at toe.



PIPnnIC LPSPFCTION CHECKL i F

Df'r PINE ISLAND LAK DAM AND DIKE )VFJl ,18

IrN!, [CT FFA:IJPE Damn Embankmnent Nr K. Dalenberg, D. Vine

ISCIPLIrJC Geotechnical,Structural,Hyd-aulic N £f P- Cheney, M. Angieri

ApRA EVAIMATFD CONrDITinti

MIiTLT WORKS - PITAKE CHANNEL AND
INTAKE STRUCTURE- _____

.Aimroiclh Channrel

Slowe Conldi tionis Below water.AI

Bottom Conidi tions Below water.

Pock Slides or Falls Below water.

IdLOO Room Below Water.

h i SBelow water.

Cndi~ition of Conicyrete LiningI Below water.

Drain or eep olesNone observed.0

Con'ditionl Of Conlcrete Below water.

Stnip 1o00c anid Slot,. Below water.

A-6 "*'



- - .- -. ' '. ' ' " - . -. .. . -." -- - - '. - * . . - .- - - - - - v v ; r T

PFRIODIC ]ri PECTION CHECKLIST

r.i'T PINE ISLAND LAKE DAM AND )I,.KE 'ATE July 8, 1981

i"H,)FCT FEATURE Dam Embankment jljrF K. Dalenberg, D. Vine

OIcCPLINrE Geotechnical,Structural,Hydraulic N1AP E R. Cheney, M. Angieri

ArEA EVLI/TEf CONDIT ION

OIUTLET W4ORKS CONTROL TOWER L
a. Concrete and Structural None at this project.

General Condi tion

Condition of Joints p
Spal 1 i nq

Visible Reinforci nq

Rustinq or Stainina of Concrete
1

Any Seepaqe or Efflorescence

Joint Aliqnient
Unusual Seenane or Leaks in Gate

Cracks

Rustinq or 4orroson of Steel

h. fnechanical and Electrical Gates manual.

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic S'/Stom

S'/ ice Ga ins

Erernencv Gates

Li o to inn Protect(in Sy tm n

Ft' t'r O rv ne :'oywr Sv tem

IA- 7



PFRIODIC Ir T.CT!Or (HECIPLIST 0

- PINE ISLAND LAKE DAM AND DIKE DATE July 8, 1981

I'F.1T FEATIPE Outlet Works NAMF K. Dalenberg. D. Vine

F'I3[r'LINW Geotechnical,StructuralHydraulic NAIMF R. Cheney, M. Angieri O

ARFA EV/LJUATFD COND ITIO 

.. .. ,,~. ~: - TRANS ITiON A-AND CONDUIT

*Gneral ionditinn of Concrete None at this project.

Piist or Staininq on Concrete

)pai 1 inq

Erosion or Cavitation

Ira k n nq

Ili (inment of lonoliths

'linnment of Joints

.lJI1lherinq of Ionoli th;"

A

F. .
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PINE :SLAND LAKE DAM AND DIKE ,- T', '

* Q)ErT F , Outlet Structure E. K. Dalenberg, D. '.ine

,SCIPLI E Ceotechnical, Structural, Hydraulic R. Cheney, M. Angier]

APEA EVALUATED CO)IDTIO'

OUTLET '1U2RKS - OUTLET STRUCTURE AND
OUTLET CHMAtNL-EL

General Condition of Concrete No outlet structure.

Riu t or StaOinng Outflow discharges through metal pipes
on downstream slope.

Soa l i ng

Erosion or Cavitation

Visihle Reinforcinq

Any Seepaqe or Efflorescence

Cnndition at Joints

Drain holes None.

Channel

Loose Pock or Trees Overhanqinq Same as spillway channel.

Cni Channel
Condition of Discharqe Channel

*I

X- 3



"PE IODIC ,PErCT1 I CHECKLIST

PINE ISLAND LAKE DAM AND DIKE DATE July 8, 1981

pm.'ECT FEATUJRE Soilwav 'IArE K. Dalenberg, D. Vine

ISCIPLINE Geotechnical, Structural, Hydraulic NAME R. Cheney, M. Angieri .

APFEA [','AII;ATED rOtDIT ION

UJT LT 7,()!S - SPILLWA, WEIR, APPROACH 0.-
D D I S ACi AG.E- Ci iAN I.E L.S-

a. io)p)roach Channel

G'enerl Condi tion Good - below water.

Loose Pock Overhamqi nq Channel None.

Trees Overhanr in Channel None.

Floor of Approach Channel Paved - concrete and asphalt near twin --
spillway pipes.

h. Heir arld Traininq W,,alls Spillway is ungated 36" dia. twin pipes
and concrete headwall.

General Condition of Concrete Headwall good.

Pist or Staininq None observed. 0

S!ua 1 00 None observed.

Amy Visihle Peiriforcinq None observed.

AnY Seepace or Efflorescence None observed.

')rai n Holes None observed.

C. bscha rqe Channel

enr'ral Condi tiorn Overgrown with trees - random rock base.

on-no Pock !verhinqi nq Channel None.

Tcnpq (lverharrqiir (Thnnel Several trees overhanging channel.

Flonr r)f Chain Random rock fill - some trees in channel.

(J.fho 0bHtrr<irl ,  Some debris in channel.

Other Coirinnet ,  Five-ft diameter pipe downstream of dam to(
to which all flow channeled. The road em-
bankment above this pipe is higher than
(lam crest.

A-10



PERIODIC [N'SPECTIQiN CH.ECKL [ST

p1 rT PINE ISLAND LAKE DAM AND DIKE [ATF July 8, 1981

PPIIICT FEATI1RE Service Bridge NAH1E K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural, Hydraulic NAME R. Cheney, M. Angieri

AREA EVALUATED COHDITION

OUTLET WORKS SERVICE BRIDGE

a. Suer Structure None at this project.

Beari nqs

Anchor Bolts

Bridne Seat

Lonqitiidinal Members

Underside of Deck

Secondary Bracing

Deck

Drainaqe System

Pail i n qs

Expansion Joints

Paint

h. Abutment & Piers

General Condition of Concrete
Al jnnient of Abutment

Aprrnach to Rridne

Condition of Seat rBackwaII

A-1l



A

.p.

U

4
.1

APPENDIX B

ENGINEERING DATA Ii
9

* 71
q L

K. § 2]
I

I

LI

4 3-L L

.1



List of Engineering Data

1. Plans dated 1970 outlining modifications to the
spillway and installation of a new upper level
drain were provided by Ms. Winfred Conway, 190
Walnut Street, Holyoke, Massachusetts 01040.

2. State Inspection Reports for the years 1977, 1975 - -

M and 1972, and a County Inspection Report for 1970
were made available at the State Department of
Environmental Quality Engineering, Division of
Waterways Office, 100 Nashua Street, Boston, Mass-
achusetts 02114.

No additional engineering data was located.

B.
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*1 9 W5 -o- -. 7 77- . . . . . .. 77-

EXM LI1!:] o--iXTC;_- OF Io~E2DAFJ~
D P.!X- --E CF E*,VL.O1M-'*E;?ALJ QUAL _ITY E -;GR,

DI'LLSIONr OF WATERWAYS

Januar-y 11, 1978

P e island lake F~crcat-ona Corp. 'E np a 26.31-1
Westlhanton, "ass. Pine Island Lak~e Dam

iesthampDton

Dear Sir:

C r, April 12, 1977 anl Enzyineer front' the !"as sachuzetts flepart-mant
o uicWksmade a visua-. inspection of 'he abcva dam. Cur records5 ir-

* cate the ow~ner to be nieLlidLk erainlCr. .if this ifo0rratn
Is :t-correct will. you please notify thifs offi-ce.

* The inspection v~as made in accordance with te prvsn ofCater 253 of
* the M-assachuetts Gen:2ral. Laws as amended (Da-s Sa'ety Ac t). Ch P er 0 o3af te

It of 0 1975 trans'erred the jurisdiction of the so-called IJDans Safety Prograam!-
to the Co7.missioner of the Department o-- Enviror: ,i5ntal Qual ity Egnc-rirn. -

SThe results of the insvection indicate that thi l -r is safe; how,-ever, th
*fo' owinLg conditions; iere noted that require attention:

*Brush and bramble should be removed.. Small portion'of bitum ncus concrete
apron on aesterly slope has unraveled-this should be corrected. -

* Minor seepage around gate seals should be corrected.

We call these conditos to yor ttnion btf oro1 th y baccim-3 serfocus and
nore ex-~ansivp tn correct.. W0ih any dre " " nnz r

the Dam as indicated above.

u:aJ. Paan)PF

:1 ,' D t. 2



INSPECTION REPORT - D ,S :ND Y ESD VOIRS

t/Town ...County -P:,-Sns. Dam No. - - - '

Name of Dam Pi e 7'isl cn Lt.e
Mass. Rect.

Topo Sheet No. -- . Coordinates: N -"z7-- E 2, ...

Date
Inspected by: . -a On -Ar - , c9' . Last Inspection ______

/'2.,
" CZ£ S of Apil1% 7< ,

per: Assessors , Reg. of Deeds , Prev. Insp. ( , Per. Contact A

1. - S -z4 c r n~r~ . 'e on. nss.
Namme St. " No. City/Town State el. Nc,- ;

2.
Name St. & No. City/Town State Tel. Nc.

Name St. No. City/Toxin State Tel. N1-

•.. CART .2R: (if any) e.g. superintendent, plant manager, appointed by

absentee owner, appointed by multi owners.

~r. "4-72 .. -' ,S',, T c ,: - "t ?o, l 70-'.. . - *' )-'" = = - ' -- '.

Name St. c No. City/Town State Tel. N'

No. of Pictures Taken :>oe . Sketches See description of Dam.
Plans, 17here fis f

- DEGREE OF 1{PZAIRD: (if dam should fail completely)*

1. -'inor_ _ 3. Severe_ ____

2. Moderate X 4. Disastrous_

*T1-f.S rating may char. e as land use changes (future development).

*,



0 j -bLTS: OUY LE COJR.OLS --!,D M.T0T

No. I. Location and Type: :rX.ce-.ier of ~

Controls >-e ,TYPE:__________________________

automatic . rt.lOperative Yoz, -o

Cosnts:______________________

No. 2 Location and Type: -.e-te- of' ! L-1 -' zr. r ,, n

Controls esType: 3ete -aJve

Automatic____ Maual X .Ocrative 7 es , N_____

Comments: Meex-t- red -n ix' I'"..

No. 3 Location and Type: :c ce-e of 'a. in *~

Controls "sTe:Ge rlr

Automati c , anuJ 1 Oparati,,e, Yes ,To__

Comments:__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DrawdoT.m present Ye r NzOeaiv To-,N___

5Comments: 7 Oprtv Yr No_

07 DAM UPSTREAPS4 RICE: -acre .. asatra ., 7 t:

i-aterial: Turf___ __ 20,:, fiul....Ias&5rry ,T.ood-

a ~Other -e - ni-cc rets -r- O41rre L cor ~~ e~

Condition: 1. Goot .. ,c a epai2rs

2. "Linor ?-:' .Ur.-ert Repairs_____

Comments: -'.l fin: ''±x 'i -r' on~~et~--

- Di.I DO!WTISTRrEA:.i FACE: s:Lon : 1

Material: Turf sr' 7. Lro, o±U norr

Other 7~e~~-:2r ____________________

b ~~Condition I. .>r>~s____

2..



SPIIL 'IY Available T;s eeded___

"eizht .bove Normal late,.Ft

- Ft.Height i- Ft. 'Material i.o:c e

Con:!ition: 1. Good .3. M~ajor Repairs________

2. M1-inor Repairs . .Urgent Repairs____

Co~ents:__________________________________

-'ZL ATIL CF DISPECTON: H' FtFbve : -elow_____

0 Drn__________F.L. Principal Spillway X

T~~ T ~ " , "s

"-m'? Freebsard Ft. to izert em er'-n.- i. -

Cr>:o-h (7rees arA Bruzh) on Embankrnent >-r2!- -

Animal E'.zrows and Washouts

Dar.-age to Slopes or Torn of Darn D ne

* 0 rok~~~c-ed or >maged :.-Tasonry .- * ---.- *-

'.%vidern:e of Seepage - ---------------

* E:±de~e -f Pining~

Lea.--,

*~ ~ r .rs icn --

7r2as ar:!/cr :ebz- :m: edi-~ FIow

* ~~~~Cth-e rEo~e ~l;a



5. Rse_____ noeit. epan

Fecorrerd re fa.:r-zm fn -ectio-n list___________________

OC::L:D,-c2T 7DIL aplain)

3 hz -h:. a-re-ars :o oe SO.-no1 an- S~afe w4:-'. only -'incr rou-4.ne 7na4in-ene-.-- renairs
-e~z



Ex7XUTF!- OF ,C'OF E?;;t'1D1 i ,:*.TAL AJFA:TR
D- - E . '... . a -,wEP. .. 'TL. UJ ITY EG .L

DIVIS TON F AZ.-.'

/121? JJ(,112111a211

January 11, 1978

Pine :sland Lake Recreation Corp. RE: Insp. Dar #2-8,331-2" "-
,,estha..ton, Iass. Pine Island Lake Dike

We sthampton

Dear Sir:

Cn Apr.l 12, 1977 , an S.ngineer from the eassachusetts Department
of _,.lic Works made a visual inspection of the abcve da.. Cnr records indi-
cate the ouner to be Pine Island Lake Recreation Corp. if this inforrationi
is incorrect will you please notify this office.

The inspection was made in accordance with the provisions of Chapter 253 of
the 'assachu-etts General Laws as aended (Da.s Safety Act). Chapter 706 of the
Acts of 1975 transferred the jurisdiction of the so-called "Dams Safety -Program-"
to the Co.issioner cf the Department of Enviromental Qua. ity Engineering.

The results of the inspedtion indicate that thi.s dam is safe; ho-.ever, the
followirng conditions were noted that requ.ire attention:

Brash growcth on upstream slope should be removed. Misplaced stones on d0wnstremn..
..;all should be replaced-Path along top o' dike should be reseeded. Seepage at toe.
of do-.mstream slope should be corrected.

We call these conditions to your attention before they become serious and

.note e..tarsive to correct., Wit.h ary cnrre~pondp.ce please i.clude zhe n)ber of
the Da.m as indicated above.

* *rry ,.rr_- ,'ours,

f ,-- .Yj/m--- .-

.j. J. Hannon, P .
C- ° .eL .

0~

S-r2

" - " " " ' : ;i'.. - '. -.: L :.: . . -.

*



L,SET .... REFORT - DAi',! --dS IPMERVOIRS

LOCATION:

X M/Town Westhampton . County Hanmsbi- . Dam No. 2-,-.._-2

EKane of Dam Pine Island Lake Dike
Nas3. Rect.

Topo Sheet No. 8D . Coc.:-nates: N 49,.300 , E 256.400 •

Date

Tnspected by: Harold T. Shumway , On April 12, 1977. Last Inspection -18-75.

2_

(C.7ER/S: As of April 12, 1977

per: Assessors . F.eg. of Deeds , Prey. Insp. X_ , Per. Contact X

lo Pine island Lake Recreation Corp., Westhampton, Mass.
Name St. u No. City/Town State Tel. No.-

Na'e St. No. City/Town State Tel. No..

2,Ware St, ( No. City/Town State Tel. No.

!3eSc No. Citv/Town State Tel. No.

c'"-rLEik-a: (if any) e.g. superintendent, plant manager, appointed by
absentee ownrnr; appointed by multi owners.

Mr. William Bosyk,
President of Cornoration__16 Donlee Street, Holvoke. Mass.
Name St. No. City/Town State Tel. No.

DATA:
io. of Pict.... e Taken None . Sketches See description of Dam.
Plans, ,There None located

D*-&"RE=E OF HiAZ7RD: (if dam .):uld fail completely)*

1. Minor 13. Severe ...

2. roderate . 4. Disastrous________

<k-entz : Approx. 128 million gallons impoundment-flow would enter Roberts veadow.
Brook-could overtop and/or cause failure of Roberts Meadow Reservoirs-

Upper, Middle and Lower Dams Nos. 2-8-21-15, 14 and 16 in Northampton,
just above village of Leeds.

* This ratin7 may change as land use changes (future develoarment).

----- •I...



Cl No. I Location and +n ofdLa ~ 2 ~ ~ e ~la

Controlo Non~e 
A_________

Co~ents: Ti i an ernrmegz-cv aye .w-i:) Lwa rx3L~oenra

water level. -

No. 2 Locatio;n and Typ7e: ____ ___

C, ntrol s__ , ___e

Auitcomaic_ . .anual- C-_

Coento:____ _____ ________ ___

No. 3 Location and :~: _______________________

Automatic I *'

Drawdown precent Y,-s X ,L ~ ~ z~r__
Cc~ents: See reoorts on damno28Yll____ ________

DA4 UPSTRLEAd- F.,C7: S13-3- 1_:1 -- 0---

iiaterial: Lurf__X 2i X

Other Cobble Daved sl2Lpe ___- ____

Condition: 1. Go.>.

Cc~ents: M4inor brush growth along edge upstrea'm slope-minor wear on pedestri-,-

an no-! ie ahgonz t ____ ___- ___

t Vertical first 41 to 5'
DU D~TNSTRiL-i FACZ: 51=c p~so~9pe

_1- _Q~s f.s~e Dry Stone

Other Vertical wall of dry stone masonry - L:1 slope is tone paved.

Cor-dition: 1. ~y

~c-": 3' to 15 1 of nortrwesterly ernd Of stor-e 7nasonr,,- wa" ,a de-er:ora.

Wi o 7zt of stores dfVaci iz-~r seerate ar*?a a' toe of ~ze



K- 7 -

D~LLO.2-8- 7l-2

". ,-u. . -,?CY ?: ...AY: Available Yes . Needed

Height Above Nor., !ate: - Ft.

F.... 1 t. Height 2 Ft. Material Earth-swale type

Condition: i. Good 3. Major Repairs .

2. Minor Repairs X . 4. Urgent Repairs_

Co-rents: Soarse turf cover-could erode if overtopped.

-T ..T3 -J AT 1-. E CF ILSPECT.ON: 3 Ft. Above . Below X

-'a= X F.L. Principal Spillway

0-ther

-Tomal Freeboard 4 Ft. to top of dike.

Q.. ..... 7:F iCiLT7S NOT=D:

Grow!th (:rees and Brush) on Embankment Minor brush growth on unstream.. slope

-n-ml Burrows and Washouts None evident

Damage to Slopes or Top of Dam Slight wear evident on path along to7 of dike

Cracked or Damaged ,asonry Several misplaced stones on downstream wall

Evidence of Seepage Minor damn area i + from toe downstrearm slope - 6

Evidence of Piping 'Jone found

Lea*sTn- fd

Ero:icn None found S

Trash and/or Debris imneding FlowN/A'_

Clogged or loclked Spillway__/

* OCther

.... . . .. . ,



DA.I NO. 2-8-331-2

OVERA.LL CONDITION:

1. Safe .

2. Minor repairs n X

3. Conditicnally safe -ajor repairs needed __

4. Unsafe

5. Reservoir i=d.ent no longer exists (explain)

Reco-mend rez'zv-.l from inspcction list

~-' 2 -aRS ANTD Rc:cD~OYS: (T:! Explain)

This is an earthen embanlment 230'
- in length, with a cobble paved upstream slope,

a turf covered top 1 ' wide, and a 1 -:l stone paved downstream slope with a vert-

ical stone masonry wall on the top 4' to 5' of slope. The northwesterly end of

this stone masonry wall, approximately 33'-to 35' in length, has 
a great many

displaced stones.

A minor growth of brush was noted along the upstream slope.

The seepage area noted in past reports appears to be abating. Only a small area

of dampness was noted on this inspection.

0!

0i>

-0

S-- .--- ,------ ~ h.-.-----"- -. - - - - - ---. - - - ,



;Jti, 3o.-k, President
Pi-ne I t' 'nd Lake '. creational Corpor-ation
16 Lconlee SAtreet
-.oly-oke, *:assac.1usetta 0~1O 4O

:Z: Irispection-In& r2-3-33l and 2

P--ne ILsla-d LakIre anand Pk

On pri 12 2.75,an engineer r'rorn te Sacrasetts Zenart-mn of' Fab2ic
lo~ n~e a vtsuai Lnsnection of t~ie above da~n and dike. " r rocozrd indicate

z;'.at tlhe ?ia T.ln' LaIm : ec:%-ation Co-rporation i5 h ovrzer. Will yosu please
:~tQ,ris offi'ce 247 th-II infox-Tution is not cuact.

':'- insnections were mado in accordance uw.th taer25-1 of' the -a-,achu:,ttz
;aneral 7,aws, ap cmanded by Coap tar _595 ol' tho Acts a2' 2.9,70 r~2a~: o)

.ia result of t11e inspections, tho t'ollown, iform~tion is provided:

3 Pin@ TIanid L.-ke - 'am~ 2-3-3.31-1

Maj results of the invpection indicate that this damn is safo. The repairs
indicated i'm our letter dated August 21, 1972 have been tended to. The :c"owin~g
ni~nor conditions were noted:

' :env t!e 1htgrowtli of brauoh and the 6 inch maple Zrom
Ic a~e.~t

here io sJli ht seepag e thirout..n the 21 rund 24 %rncl tdiarnetor
:lu, ces +-,.chi -hould he checlked perio1i4call7 Wn correted

-Ihea condition2 warrant.

7rn sad Lake - IPe'-333-

Thoa :Mcults Of' the :ection in.dicate that th±ike i~s afe; h~vr ~
o1c4in-, co-cItionn -- re noted that rer-ulre attention:

1. eo' h minor 0:'-t o brus~ f:-=emreii~I~t

2. .. ere arn a :csisin. stor.,s f--cm t, top of theG ~na '.a±..
.. n ~:~ io t..rJa nd c.,. '.o ion a .u mi~~ on~:..

c~na -3 i-e -occ.xitaled



.:- C7C...~r- .".

T~ kjan L,.Lrnani C2e -2-a;1,97

3. A uet area wan observed abouat 15 ft. frcm the dotwnstream toe
0of slope. This appears t.o be a condition of' lorx- standiag.
Frerqumt imspection of this area is recomende1 followed by
the naecessary corrective actini oniin _r~t

. evelop a good ;.-owth of turf at 'thre ac-cr-ency spil"Imay mi-le.

Wa call "lase coaditioins to -:-our atteantion no-Y, be.aore th7become serious andl
-:uz- a?-pensi~e to corract. it any correspondence, pl1ease includeO the desi_,-na!eI
-xirbers above.

7Ctri;'eut-' Chicfnnoe
cc:

SSall s

LeD

-. ~ .-..-....... -....... . .... .



,71SP.CTICN .EPCFFRT - ZS .-- D .US.VC=RS

: y/To n ,.estiha:~ton . County Mampshire Dar Mo._2--31-I

Name of Dam Pine Island Lake Dam
Mass. Rect..

Topo Sheet No. _D . Coordinates: N 43 9,900 E 254, 300"

Inspected by: Harold T. Shumway OnApril.18, 1975 Last Inspection -L-72 "

" O ME _R/S. : s of 4-!d-75

per: Assessors , Reg. of Deeds_ _ Frev. Insp. X , Per. Contact x

P ine island Lake Recreational
i, orpora ion, 4esthampton, "lass.

.a St. No. City/icwn State Tel. 1,C.

2.
aMe St. & No. City/To'rM State Tel. No.

St. H No. City/To,,m State Tel. No.

_ ... f (if any) e.g. superintendent, plant manager, appointed by
absentee owner, appointed by multi owners.;iliiam 3osyk i(

resident of -orp., !6 Donlee St., Holyoke, -Mlass. 576-0749 _

Name St. 0 No. City/Tow n State Tel. No.

'To. of Pictures TakcenNone Sketches See description of Dam.
Flans, ''here Tn files 7: corporazion.

~-' DE3-P E C kAZ00: (if dan should fail completely)*

i.Mnr . Severe_______

2. 'L.oderate ' 4.Disatou3________

Ccent3: 1 , idllion gallons im-ounrnent - damage would b moStly to hi, -h-ay

briuges and culver-.s along '*orth Era.ch of 'Manan .iver0  •
*Cris rat4_ng may char ne as land use cha.ages future development). ].

.'&7 S~li



-2-

- - 0 CU METS: OUTLET 0ONTROLS Z0~N DR~oIiOITNT

No. 1 Location and Type: Approx. center of darn -twin 76' dia. 1A.C.C. n-;pe
spillway.

Controls.None__ TYPE:_________________________

Automatic * 1anual . Operative Yes- ITO

Co.ment:________________________________

NTo. 2 Location and Type: Center of dam~ 10", dia. r i pa dra&,cdownr

CotrlsYes ,yp:Gate valve

A;utomatic . daual X *Operative Yes X , N____

Ccor.ents:___________________________________

,To. 3 Location and Type: East of center of damn - 241, dia, -nire daTown-.

: Ontrols__Yes__ Type: Gate valve

A' tornatic * ,ianua1- X , Operative Yes X No

~rwc~npresent Ys X , No _. Operative YsX, No_.

Ccmmnt3: :lee item No &2 d No. --5 above.

"2 ~ ~TE~iF.CE-:: Slope 1  
,Dent TJa ter at Dam 5' to

LNa-terial: Turf X *Brush Trees .Rock fi 1. >asonry .?.ood-

Other Zwoffl ledg e - also '-it. conc. apron

Ccrnditio.: 1. Good 3. N.,ajor FRenpairs_____

2. i!inor Repairs_____ 4. Urgent Repairs_____

~' D~ CNS?2A4FACZ: Slorelc

>!laterial: Turf - rush ccTrees .Rckl Fill N I asorry * T 0 0o__

OtherOJ~ 11u er-

'..odli: 1 . cd____ . , a~or Re-.ars_____

2 .- or Repoairs K . Urgqnt Rep-airs_____

C~nt:Zoebrs ro1-ho-.6 lot r on~e T" :nan e or .. erl ncus~



Dj. NO 2- -jy l-

K D. ERG-1GNY SPILLiAY: Available 'YE' 3 Needed

Height Above Normal Water ' Ft.

Width Ft. Height --- rt Mitaterial~'a

Condition: 1. Good X 3- Major Repairs _ .

2. Minor Repairs 4 ~ . Urgent Repairs. -

Coments:

WATLR LEVE-L AT T11,1 OF INSPECTION; 1/2 Ft. Above X Below_____

Top Damn________ F.L. Principal Spillway x

Other

Normal Freeboard -Ft. to invert of emnergencyr spillway.

SUXYOF DEFICIECIES NOTE:

Growth (Trees and Brush) on Ebankment One 6'" maple on we~ter-ly end -1lgh

orusra grow-un.
Xni-al Burrows and Washouts None found

Camnage to Slopes or Top of Damn__Tone found

Cracked or Damnaged N~asonxry__T found

Eviene f SepgeYes -sliaht seepage noted through 24" dia, end 211" dia.
a-ridenceof Seepag

Evidence of Piping none C2dent

Leaks None evident

Erosion None evident S

Trash and/or Debris Impeding Flow -Tone f ound

Clogged or Blocked Spillway None

Otherg

WOW-



-- -- I : 4 ; - F t _- _-

-4.U.J

OVERALL CON.'ITION:

1. Safe X

2. Minor reopeIrs needed___

"."" 3. Conditio. ally safe - major repairs needed

-- 4. Unsafe

5. Rese "oir impoundment no longer ecists (explain)

Rec,,mmend removal frim inspection list_ _ _ _ _ _

*' k'/.' K, ZS AND RECuI-20MTIONS. (Fully Ecplain)
-. e _ast inspection of this dam on August .i 1972, showed several needed repairs and dar

* was classified as condition f3, major repairs needed. Present inspection of --pril 13, 1 i7:

und evidence ahatallthese needed repairs have been satisfactorily completed. Cn the
;cesterl- end of darm a bituminous cover aPron has been put dolan on the entire upstream slope 0
see enclosed setc. -"-is, along wi-h other repairs specified in a letter by owners to
:-our -enartment, dazed 1i-1-72, seems to have effectively sealed off all leaks noted in

.r.e..ous :noect-on reports.

o _eaks were forund any-.:here and only a minor seepage was noted coming from ou*!e: ends of
•-" Ji_ dia. drawdown sluice pipes. This seepage apcears to be a normal condition.-I

:one -h-, .nsh :-rowth was noted on dotrnstreas-, slope. One "a di. mazle tree was noted .-
rowin: on westerly end of dam on downstream slope. This tree could become a hazard to dam

.3afety - futu:_ years if allowed to continue to grow.

;orna! "pou~narent of t his darn is actrox. ! illion gallons. :Ixim - imoourndment ot
co : oa ,eroncing would be approx. 192 million gallons.

K .m ap 'ears _oun.anocis considered safe at time of inspection.

e- .. :o -ns=eczion i-cort on Pine sland Lake Dike No. --

*- -z
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INSPECTION REPORT -D.Ai'B -ID RESMVOIRS

iC±/Town 'esthazrrl-ton . County Hamnsni-! . am No. 2-3-371-2 .

Name off Dam Pine Island Lake Dike.
H~ass. Rect.

Topo -hee~t 7,o. 8D *Coordinates: N 4ql-Oo , E )c.Lp40

April 1iS) -late -August 8
Inspected by: Harclh T. Sh'iray On 1975 Last inspection a7 .

01T.:Zi/S: As of Aoril 18. 1?75

per: Assessors X , Reg. of D-eeds _, Frey. Insp. X, Per. Contact x

Pine islaznd Lak~e

Name t. IT 0o. City/, Clem State Tel*. -

.aeSt. 'x No. City/TownM State Tel. No.

3t. c .City,/'ow State Tl o

C-.T-JL-zI: (fany) e.g. superintendent, plant manager, appoinlted by
absentee owner, appointed by mlti owners.

,,L. William Bosyk,
President of Cornoration. 16 Donlee Street.. U~Hc ' l ~Q~l ~ L

Name St. 0C 7.1. City/Tovm State Tel. No.

No. of' Pictures Taken None *Sketches See descrirtion of Damn.
Plans, UJhere None Located. S

-7-0 =CE~ C7 '_AZAD: (if dam should fail comipletely)*

..Mnor .Ser A

2. 1Moderate .4. Disastrou________

Cc~-enti: Cne hundred twenty-eig-ht (129) million 7allo. 1,-n!7-
inzo iocerts M-.eadow.. 3rco:':, over-topri-:.; ao 'r~..eadvcw -eservoDir, ;Cper.

*Th'lis ratir..-g may char.7:e As3 land Use ehne3 (future deveiorpment).
Mddle and Lower Dains Nu1mbered l"-1 aniA 1,: inri hr:tn
4UST above Village of Lee s .



6.CTTTS: O',ULT --T IIT7ROLS ± ID DJ~

"To. 1 Location and Type: South end of dike -10' to 12' W. x 1/21 Hi. wl
spillway.

ortrsls None ,TYPE:_________________________

autor-atic * ianuaj. Operative Yes , No

Co~ents: This is an emnergency overflow so0 llway aprxi~~l 721
above normal water level.

No. 2 Location and Type:__________________________

Controls ,Typ'e:__________________________

.~toatic . Harual . Operative Yes , o___

Cc~ents:

No. 3Location and Type:___________________________

* C~~~~ontrolz Tynje:_________________________

"-utomatic . .ianual .Operative Yes -, ITO

Drawdown present Yes , No " . Cerative Yes , No
~ents: See Renortz or Dam~ 2Tuhe" -Z~.

2(Th .1 DAM tSTRA24 F.CE: Slope 1 -:' , lpth :. 7ater at Dami Z
1.1aterial: T ruh res Rock fill X .,'~asoflry .- ,.-od

Other Cobble 2pved sl.ope.

onrditio.: 1. Good X 3. M.ajor Repairs_____

2. Itinor Rpairs_____ 4. Ur-ent Repoairs_____

Ccnmrnt3: Yinor lijht growth of brush on uDostream slooe. iFoot oath alcnq

too of like sightly :!rodted from redestrian traffic.

:.~:DOWS R~&~ i~ SoreVertical first 4' to 5'
FACE: S--P l-1':1 on res' of F-Igoe.

Dry Stone

.:.aterial: Thrf .- r-,Zh ~c Trees . R:)d: X aC a ao n ry x .Wo

Othsr Vprio2a -,,a1_of ry stone mascry -:1~i slcone strone p_%vid.

Cornditicn: 1. :o'_____ i;j.or :e-_,raS____

2...o .car * ~ rXrn Repair'______

. . . . . . . . . . . . . . . .. . . . . . . . . -. - -. *..~.7



: ' ' - .' ' . L q .
M  

.- .< - -. • - 'L 7. - - . * .b W . ' - .. - .- J - ] .

IA -DAINO. 2~~-

0 G.a9CY SFRzLZ;AY: Available Yes . Needed .

Height Above Normal 'late. Ft.

Width 10' to 12' Ft. Height 7 Ft. Material Earth - swale tyne.

Condition: 1. Good_ _ 3. Major Repairs .

2. Minor Repairs x 4. Urgent Repairs_ _

Cczents: or 7-P- e.ver . t7o cr b of soi!wav. It ancears that sc-e

',. bee . olaced insni- wav nce last insnection raising elevation of.
invert 6"±.

0.WATZ LZL AT Th1i OF INSPECTICN: L Ft. Above - Below X
Dike

Top Z x F.L. Principal Spillway.__ _ _

Oter

Normal Freeboard h Ft. to top of dike.

~"~~..RyOF :FICI=,C=-3 NOTED

Growth (Trees and Brash) on mbankment :;[inor ;rush row.. on =renn slo ,e

-nimal Eurrows and Washouts- None Evident.

Foot path alon-7 top of dike shows some wear from
D:aage to Slopes or Top of Dam rpdest _ ,.

3 or 4 misplaced stones in top of downstreari stone
Cracked or Zamaged Xasor__ masonr7 retanin- wall on northwesterly end.

Didence of Seepage Yes. Wet area !'± from toe downstream sloce in oli brcok
bed. No flow noted. .

Evidence of Piping None F2und.

Leaks .n3 ;d

Erosion - -*-

.rash and/or Debris impeding Flow N/A

Clogged or Blocked Spillway /A

Other 7.., -- -piI ; W ~ -..... ....... t ro i

4 9

. . . . - ]..



-1 V I-

1. Saf

2. :lIinor repairs neede

3. Conditionally safe -major repairs needed__________________

4, Unsafe_____________

-.Reservoir impo-undmesnt no longer exi-;sts (ex-plain)

Kecorzend removal from inspection list___________________

>?ZL~aS AD 3CW~DAZNS:(Fu,-lly acplain)

This3 is an earthen em'arRaent about 230't long .with. a cobble paved, upstrearm
slope, a turf covered top 1Q, k wide, and a v.ertical' dry stone m-.asonry:, wall -' to

3high, with a l-t:l stone paved sioe bcase on downstream sloe.

:rmanor growth of brash was notred on =nstream sl owe which should be cut. Some
pedest.rian traffic wear on foot oath, along center of top of d-ike was not'ed btut

thsoresents no hazzard at present. A few zlisnlaced stones were noted on topc
of stone mrasonry wail on, northwesterly endi of z~eon downstrearr side. e :

0snoild 'be replaced to prevent any furti.her det erior.rttZ~cn of wall a-nd sloze.

Tesee-)ce arant- nitem- 11 appears to b.e an existing condition of many
years. hnere was no evidence of any water flwor of any fines in area.Thtr
anspections should closely check4 this area for any increase in size or n cti

:water- flow.4

me.emerg:ency overflow swale spillway shouldi 'ave am-ore adequate t-urf cover
-4eveloned to treventr cossible surface run-off eros7ion. The elevation c: tn-eti:e-

cc wale soJiway apnears to be the same as tinvert. of emergency sci a of in

1Sz1and Lake Damu, M7umbe r v.3.5lon opp-os ite end of Lake.

-A , zq-'' a ret-urn vi sit was made to Pi-ne Island Lake D amr an d L-r:± ea
"ll.l-,an Bsyk-, President of 'Pine isl and xaze Recreational -orpcorattor., at hs

re'riesn. *JCP w.ent over alof conditions neeair. azttention wihio.. are mencto-ne,
Aeorinuj in nze:o Aerton Dam .ur~ -- -7-l-1.Hesaa[K cuesereca:.ro old done as szoon as rossible.

*. * zosvk also extressed a desire to li.ve auny adall corres3conoence conoerma.;-
Dnzs :..uzsLered o - and 2---l-2 sent irectlpY to hi..-assue i

thi recues:t oul e honored by yourDertet

::s'e ar:cears- to ::e stat-l an_ - a'e -a- -ine :2infcao

7-



Ic .U 1 -- -.7L .

Thse, L5.A~O~~

-I

I ,

P:f,'pr& ,r'/\..),. 
- -A.,_,--__

'Y"/ A T. 
,Ct.I 

". 

.

H "7 T"-

: 

.. 
4 " 

'*,, 

r .! /--"

",,,,, 

)
I. 

-•

I. iPLAN--'
-

I L SI P ' i 

..r4 
-1:; 

d.,X , , 

f:-- 

-

, : .



66' (reves 'Street
So. Deerfield, ',ass. 0 137 3
November 15, l 72

-alon Z. 'Iraf "ro Comm.

Divsie l.s iaterwa'of Dam -. 2-8-5 31-1
100 :asnua .1zreet -'.Taeto i
3oston, :as.02114 Pne Island Lake

Vo'es-tnarnton, Mass. -

:ea: ,:r. 3raf:

-- e have delaired answering your letter of Au,-,ust 21, 1l?72 regarding
th.e leak in our damn at ?i;ne 'sland TLake as we wanted to have iorneth2ing
oe F:oi :e to reoort. It is now Dossible to do justtat

'...e lowered thie lake about 3 feet and there is a leak in the earth
f-411 about 15 feet -west of the spillway. The blacktop anron, installed a
nulamer of -reqrs ago, h ad broken up allowing the water to filter through t he

flan,: ru= along7 toe ledge on the west Oide of the damn. Tiis leak seems
to occur when the water level is within 3" to feet of normnal height.

Th_.-i nStrearn iart of the d3rn below thle -ft. level seems to hold o.'-.

eare 4in tne nrocess of lowering the lake another 2 feet. .e will
3on ave tiaek or porous fill rem~oved on the aovrnztream side betw..een

K wost :.s Solid an: 1,oe rock 'eaze. Concrete will toen eoue toao
to seep int.: -.hilever porous or honeycomoed veins mi-Aht have b een

cau-4c:o y the leak. Then teearthien natwil oe ref'lled an-:a new
blnktsanron installed iip to the rock le. :hs, I am Sure, will

sol-;e -ne zrzs em.and ' hloo thi.s -neets ;witn --our aoirova..

o.--- a .oeetingr _ t the aan re-,teraay withi -.r. &al_'S o1' the 1,c r tLa,., to n
on...................r e p r --m art :r. )alla ha -a as~ccieee --f ni s nt> 4i1

oo - e ne d to oe sa tis: :et a o our O.JA *f 6 2. 0z3 a 7Tlh th -e co-
tr to ---n wi 11 !,ework. -he woso~t sor- ee7=n

osi _,_ Oisn's to .i c znn oerioaicae2' to n S Pc t ,,,ar -.: cr!- dn

i no fill in tne :;,rmnta acccr~ni-d rcur letter a6 nils is
-n ainterance -nc rena-_r do~~' oes not constit ite a~ 37 aler -ition or
-. , th e iam. You aso mentioneu work, done since June, 19 7 his
j< 'r3s t. resuilt of an order from the To-unty in - to re:olace Cur

v)je. s c noloes naariusted -away on 11_w- tc"'-e
rt~run ..i~ :i ver to face oz aam03. :eau : en excetiinzl-.e

fl,-.;e 7rerna olower the la ? nou,;-n to VCto or-k. Te2ut
i %rei 1.3 7 rnn~n to3 Z o toe vcrk the o lcin -year -ina -0m;r h

-3 ri~ r - oueSt. ahis -.-;iben ere aole to inctal- o e

- 2~cee-- o~ ti:e ai. r'e-ts .itn ; .ra n.r ovo...,a -

e,2 r- -

K... . ...... .........
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August 21, 1972 .

11orman J. Bleakley, Mlerk
Pine Island Lake rcreational Corp.
66 Graves Stree
Suth Derfield, M-ass. 01373 A.

Re: Inspectic. of Zm #2-8-331-1
'-et2apton
Pine Island Lake Dam

Zear r. aley:

An engineer from the Passachusetts Department of
ublia 'J-irs hao inspected the above dam of which the Pine Island
Lake Rcreational Corp. is the owner.

Mhe inspection was made in accordance with Chanter
253 of the "nassachmsetts General Laws, a amended 'b CQarter 595_
of the Acts of 1970.

It is indicated that extensive -ork has ben done
at the dam since June of 1970, if this constitutes an alteration
thn thte enclosed Department application must b completed -nd re-
turned to this office for review. -

The dam in its present condition apearv unstable
and poses a threat to ±f a and property downstream for which you are
responsible.

It is thermfore immerative that the pond be drawn
dotn grachially b7 . hataver zans possible end m--intained at a saf a
level.

M-.e folloing dicenzies .ere noted that r--qu-e._
,-ur i,ediato attention:

I. oLcate tlha source and evaluate tm large flow
of water thru the stone fill at the dostresm
base of embankment.

.. . , * -. - .



. n an J. Bleaklay August 21, 1972

~~-2-.-

2. Fi#1, =Tact and grad large cavity zqe1i-tel
10 feet west of the pllway...

It is strongly sug..sted tiat you obtain the services of
a zwgistered Professional Civil £zihneer ezpe-inced in the construction
and aitnneof D=0s

In early reply providing a schedule of operations in r .-
quired. If any further assata=@ iz nscessar- please contact Mr. 16o
Andronico or -.lr John Piaseczy at 727 - 4793, Kndl7 refer to the
vnamier of the dam indicated above.

Ve77 tXly Yours,

ASCLt"S c=,ISI.R -

? 'J.:;0"

r

* - * -- _ - - - .



DE 0~?:: PDn ---

Subtitted by Russell C. Salis, P.E. Dam 1'o 2-d-55Z-i .

Date August 4, 1972 vm/To.n... i"'"T0

Name of Dam Pine island Lake Da-n

Mass. Rect.
-ocaior.; Toco Sheet Do. D Coordinates N, 49,900 E 254,t00"

Prc-vie -" x 11" in clear copy of topo map with location of
Zam clearly indicated.
At head of a tributary -o 'North Branch Na7nhan River just northerly Of-

R..erroir ioad about 2000 ft. southeasterly from 'orthwest Road.

2. - I
Year built: Around 1920 by Year/s of subsequent repairs 1970

SLcuidville Pacer Co.

7ur.ooe of Darm: TJater Supply Recreational

irrigation Other__

•rair.aoe .rea: 3/L sq. mi. acres.

5. .:or-a! ?er.ding "Lrea: 56 Acres; Ave. Depth 7 - S ft.

impoundmeunt:28 millional,. 592 acre ft.

"7. and tvre of dwellings located adjacent to pond or reservoir_____

,-i ,-..er ho...es e., 0 su ,mer cottages

7. +* .:.o:.s-ox~s of Dan.: _.n'P 100 ft. - ,,x .,e ght 25 f t. -. .. . .. , .-x . H e _ . ,. t

Slotes: Utstrea. Pace 1 to 1

Do'.rstrea:. Facc. 1: to I_..-__-_.- .

.'idth acro -, p 5 ft, +

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



-l'bvae ri f,

7a _n x C,-nc ::asonry___ Stzre :-asor_____

e___ ?o:~ x Other_______

r::o~:~r2-'z- .nd usage dow\nstre=~ of damn:

7 st-'s i: r flood of' 4n.-n w--4 whic
z~i~or~ca~:? ::'wucz~n:in -,re c/au c a cuL~

f~ all:re. -!. 1 rno x

:e andf -rorer-y: in event of ornrlete faiul-re.

S0f 'o: s None

None
:.c. of 1'zusines ses______

-c. o: indu_-stries on

None:c. o: ut "ilities_____ 71,____________

:Ncne
.. _ilrads____

ct~- d~s n MNanhan River -

- - p o~~or -iehgha rigs Damac-e on North ::r.anch of vanhar, River

~ch ~ of d~to this fzsoigsc-tion and p-lan. on

L



0 -6J
z,,, wo a /y I P4.

__eorp 
/i-r ~clez

vor$TorH -r,.Fm//

R'~ IRC(NO

f- T1 Y/ 
-:

- P

0 N



.ns':ectad by Russell C. Salls, Date Ag ,17

P.L.
Date Last inspect-ion june 1970

L esOwn ~ Count-Y______ Darn 'No._.&31.i

1aes c Dmp.Le island Lake DarnU uc-S mi D Cooss.Rent N 4o9,9a0

:.retch Zee Descri=tticn of Darn ?ictare Available Plans, wJherez InC-rcra zion

* -er --e'resentati-.e lMotified Date Aug. 1,192 my Letter Tel._X

>,.:er Represent a-ti-re 'Mr. Norman J. Bleakley Present Yes x No
Clerk of Corrporatcion

:1.ner Pine island Lake Recreational Cornoration Per Townm Assessors___ As of
aestha,-tn -.lass. R,, fDesAg ,17
c/o M.Norman j. Bleakley revi ous Dees____ Ag ,92

c0 '.zraves Ztreet5 Pervonas np._____ X __
Sout.h Deerfield, Mlass. 0137 7

Ii U. DATA

ZA1 TYPE: Gravity xStraight x Curved_ Arched C-her____

DAlI:.2TAL Ea -I Conc.a. Stocne Ma s. Sel T~~e

ac . Fill x

:.~*::~~:q~c~s- - ~ Ft. Height_2 I-Pt. Widths. Topme

~ ________Slope Upstream nFaoe 2 7__O

3re~ -____ - t. Deptsh IWater atz Damn 5 F t.

PAC~AM 2z':'..shI Trees X Rock Xil_ cr

______ ther Portion ledg e; some t.urf-; bittiincus concr:eta surf ace

Go od x 2. eeds '.in;-Or Repai.rs___ 3 c~et
;. eeds ::aor Repaai____

en U~ :eds Re.pairs for 3-et

* :c:Px~ :~2::2c:T1___ =-rush &. Trees Rock" Pil ascnry~__

P ortion ledge - Mcstly hay zouldrfl lc- ui

Re constrctic n an-d rec:ajr
-. ~ ~ ~ :ic *.e-s.:acr2.ta::___

* - '=-eds



Twin _361 s-cillway jus-t west of centWer;
:~~:: Lca-:ns 10"1 dawdown at center; 2411 drawdown jus-t east of center.

-- ',-e Twin 36 inch AkCI Pines CIontrolled 1

.1-th___He__ _J giht______ 'Mazertal AACT Pipes

~Zer_-gency SpIllway - Avail.able_ X ,eeded No
Hei'ght above Normal _iter e feet
Wi4dth "70 fft.! Hei -, 1 * Z atral_3ittinous concretce surface

10" diam. pipe-Ensry deepn pond on gravel.
?enstoc.!:: Size 2411 diamn. Dipe-an-ry 4 ft:. zelow water.

Tri: _. -ube: S;Zze______ l

:'-t Cntc2~ 22iale Yes Condit ion Geo0d Automatic_________

nau__1 Yes 'ed No - Valves or gates ona both drawdowns.

Dra7,dL:.- ,_'evice: Present Yes N "eeded____ Condition Good

Trash ?:sScreens: Present x Condition Sre vial o
241, Diam. drawadown. Placed when valve is ozpened.

.ieeae~ _______ .74o screen for spillway tbs

:C:D: Ar 50' Anres Avg. ' ecsh ' P.

Acre P. ~ 2___

Xo ~ A~: Amount Pond_________

-. So~ . =E: City, Eus. -i Td.________

-- ______Rural, -arm______

Slope: SteRxI

:2'C..-. VUe a.:ac -er: darw____ Tie____

- ~! ar-Car _________

S ..cne found



:. ~ ~.. -~-,.,-' 'l one loTp 2i~~~u oncretea.

rac Ced --r Zan-a, ed ac.r' Tn

SYes - iee note~ under "Leaks".

ien~~ :ez~Yes - Zee note under "Le-aksil.

No- D)arn nly reconstrac-ted i-n 1970.

Yes : here is signi~ficantly more watcer fow-ng ou- frcm tase amd s-cne
-. - i'2led downs-trea slope t-han i;s zassig --zuhe --n 011 spi2la tce~

~~U~t~ae :asi cr~nc& Rak .O~ eeded.

~.i- "~'- ~'~ :;zys No

'a -a zJ IUways_____________________________

---------------- ~, r .u~s- Avai -ab"Ie o .-rped e ~.w_______________

:,n rab.1-- fr. Zjr -. Pt c~~~ ie, :~ et ed PC- S -C c-1
~p-r-r.;, Deep ravine dowqnst ream has -veryj steep siaes ana rock , ,: as ,er-y

rougn surf ace.

-7M ~~ ~ :---.epi-L

;-~e jat.tac'.C s-ee7.



A ugust 4, 1972

--4nce the-- inspec-ticn by tahe Coun'zyls ConsultiJng Engineer in June of 1970, conr-

siderable ...crk h-as b-een done on '-he dam. Anew twin -40 inch, AAM cipe sillway

and a 2" inch p ipe drawdowm capable of lowering- the wat er level about. 5 feetC.

* nave b-een inst:alled. A heavy boulder fill has been placed on t he dounstream face -

wiha 21 inch p4ipe sleeve et.endin -.-e old 10 ich pine drawdown -.41= the

f47l. The surface of ,te embankmient and much of the unstream face has been

sur=faced it:. zu-iirous concretce shaped so as t.o drain watear into t he =ond and

to serve as an emergnc -1lla .A line of bcu'l ders -orevents vehicles f~

-yigon the embax:ceentc.

At the teof -,he inspect-ion onl-y a litewater was passing th: he scillway

A~sana sOoth drawdowns were closed. There was a rnuca larger flwin the brook

:ediat.ely1 telow than could be accounted for. Wat er was flowing out of the bas

of the st.one fill but. its exact source could not be., det7ermined. A cavity or hole

asot f. ~n,6 ft. long and 4 to 5 ft. deep islctd cu C feet wet f

-- e s w'l*ay just beyond the watzer li4ne and adjacent. to soe exposed ledge.

Probing writh a cole showed th.at, th"ere was a fi'= varti;:cal surface on tne-. cond side

of thi=4s hole, but no f.low -..as observed.

.,--kly, the Clerk of the- Cortoration, was tn-'z--ed of one- above and =n----,

:7.- findi-.g. HEe .;as concerned over th'e loss of watear ana intended to i-neai-aly-

~ing it-to the att.enti4on of t.he Oc-r-porat ion --trect:ors. ?' . ne: aaoth

--e i7th -cus.a eian cu ;;rn- 3co. ~'ororat-i on on or about :c-.o--er 1'2,

In- n-Z o drawdow-n -.h'e cond ta the- leve2. of -.hn new uzner drawdcwn, at, -,---atz

-L yrlnes i,3ati=o of the eaccan '-e -dae.

-.e -,,t-. s~~estat, tosni~ n defirdit ly hul ei.-stgat e: a an
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Augunt 21, 1972

';ra j. Moakley, Cl.erk-
?lin !z-,nd Lake ?acreticon Corp.
66 Craves 31treet
South --erfield, 11ss 01.373

.a: Inspection of D= ,,i2-6-31&-2
;:slton

Pine Zslznd izice U2ke

0 aar I~r. i~e2.7

An enrjner Ic. tha 5CfOt2Lu3o o
?u-bjlic -bnkc h'as !insTrected Vh aboveo dik'o of ;jkhich the Pine a~nd
T -- ia .crsation Corp. i- t!'.s o'mer.

The1- -Insrctzion jas conducated 'U~c h3 prcn.izicra
of C'.2ter 253 cX the A~ acustt era2 ,s and3
Zz1ut. 5515. LcX - 44.,. Acts, of190

Mae -asult of tl L=-,-apct~xn inU-, tat no
;nxiitu mac~tenwxce or repair s are eouNradi 1ia~vcr, the fol3.ozi1-

wms. -*.' re noted t!int wil zorer :'o.r attention in tlla r'uture:

lo. ?.ixwve brush on upstreami slope.
2. Pzepair oina11 foot path~.

3. ixve tr'ees from cimatreni slopa.

* ea aro calling these itwo to your atte3ntion now
Lefore thcy eeoz-e -.orc serious and expwnsive to correct.

Iar t. Uly ;u

'-'I 2puty QChief Zhincer

* .~Lcal C.il2ct. 2
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.6his s-ru,--ure was found in -ood condition. The grade of the top is leve. ana

t.%e foot saih has not caused any wear. The slope on the pond side is paved

• sh cozc!es, sornewhar. overgrown with, weeds and brush. There is one small area

where a nath -as been worn to the water's edge. On the aonstream slope some

r"".bbish has ace'-nulated and a few small trees have become estazli3hed on the .

sioe. Durirg -he nexT year, zrusn on the upszream slope snou.d be cu-, ..-.e

s.all pa.h repaired, rhe downstream slope cleaned and -he trees au% before

1they cecone a problem. At present, this structure ap;ears to ue in sat!s:axcory

conti 4.n and s-tacle.
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PHOTO NO. 4 -View of gate structure, spill-
way pipes and upstream face.

PHOTO NO. 5 -View ol. downstream
slope showinc twin spill-
way pipes and high and
low level outlet pipes.
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PUMr NO. Mm - a ry wall forming downBLrm4

side of da.
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of twit etizAlvae pie.

C-6



.- V.
2'

C'S

p Un.

7

.4

'a

h 'C.

it

3 ft.

*
9 in e~t twd it'.I turns .1 Sr.
1 UWW ~WTVWY - 9

a

p



'C

'S

S

.4

S

~ 1310 sn 4 en. *# .ia r.~.s 44*4

0

0
4,

?t~?2 tZ- a - '.~w :-r*-~is '~Pt~ I~"'
t)r pwr ~ 'ran. n '- IS

* ~ ~r

*



I

6 0

- 0

e

ttt ' 194sA044eq* Wseu*4t fl, .* a.,4s

£ b

3 S.

* S
~zt .P> A - M...n." ~ 2

tune' je. £ * * 4.apq~ -

e'-w.* ~a-e *,

*W' &' S+It.'~4 4 4.-'
4'ha~~ -- .W" 4 ~* * I

0

0
-- K



owa .4 !~* " b4



S 4

I. 4

4

I. 4

Is 4

1. 9

I

0

0

S



it P 0

* A*

40;V*

t* *D0

#$

*:- lw AIL'~ fo 1i W9#
eo~~~ ip440 , r

f ~ Al so
21tw. g



~. -

b~I.$ *~*Th*i
~ ' .

a

- -~

- - - E v -~ ~ A'
- 1'

- - -w. ,~ / ~jI
1~

.4. - N

a.

-~ U -. a.a.

w

w
S

A 4

U *

j

U - -

A-.'

A..

-A -

A.

A;

ha

.~..r 4



4f -r -.

4 1II31I1 i n n n , .... ..

4." ,~*t t: *4tI* , - t :N r *m * € i.* , - . .

.0, jo

I _I

--m =,=gn 'm m nn-,mm



-7

41 45l C4tU8 r

44 90-r

37 4t

- -*-~"' ,~,~"44



.4.. -- HI-I HAYDEN. HARDING t BUCHANAN INC JOBMT O

OF - CONSULTING ENGINEERS SUBJECT --

BOSTON WEST HARTFORD CLIENT-

1' 71

d -k I-7

7- d,, ot ~ o1 4 -c

* ~ ~~ /~s ~f7c



DATE-I HAYDEN. HARDING BUCHANAN. INC JOE7-
b y &B CONSULTING %NGINEERS StuajiCT

BOSTON -WEST HARIFORCa

C WDBY 22, LICN



~:~Q~ 'u -IHHAYDEN. HARDING BUCHANAN. INC. JOB ~
By &B CONSULTING ENGINEERS1-' - -

* ~ s BSiTON - WEST HARTFORD LET___________

7-.

4. /0



______HAYDEN._ HARDING BUCHANAN INC, jm .

CNOIO SYO AIV

CH'oq- sy I~g

~d/~7C___1___7___



-~

-~ i~i~IIm.tIflam~ ! IuCu~uzm ~ -
a - ~ -4- ~Ii1 I'~UIUUinUWEUW 'UL ~ eases ~. _______

SW ~ )~.- ~i, _________

*'e~moe - *114 ua*65~eq
... o as - - P~.J5 ~ -- -

0
* e~ -~ * a.-

.j Ed ~ * - - -

4---i-.-- -
- V

- - . - - - . *

- /*."~W A ~ -. - 4 -

I' A - - ' '
.4, 5

.4',, __
.4

7.;; 44:r ~ 7 ~*#

a

0'

*
I -

4 1~~

U I--h _______ * ______________ ___________ V

______ ______I

*~.----' - L
I

-4-.-

-

~ ~ ~ p

~.pU

- -'-.:t -

* 4-. - - -

- - 4- -

- 0



.4 * " ' -. .. -------- - ,#,, 4gi,-i .' .A .4ql k, lk [ .. .. .

4-.4

' I-L

ab

Alp -if

it f-
I, /

i * *

_ .. _.-4

.. . . .. . . . . .Unm im ,~ li[



100

-M-1

- Ap/

aoa



Aq.~ 4404F~94

s. go- ' 44 .~

7. 
--

omi



.4 ,~.

- - gg ~ ~ . .~

~ 4~. #,p4*44~ - - -

w

4

-4' -q.

-U ~ fd ~ " . V p

V

A

- ".~t ~ IS

0
/ . I

* p I

4

p 1

0
~ 4 . ;~ 4

0

S 0
-4

I.

4

141 ~1
-~ N- -* sb~

p. 2 -~ ~ - 0

aL~rn - -e

-~ ~'4~~- *

-&
~ U - 'FY.- .&..*g 0

0

0



d

.4,.. - mama .,..' em.

*~AII.~ *~4:U~L tILI~~4~4 ~4i~
jr~r .~.,. .9,. - h,~4P'~~- -

6-~

2 ______ ___ .0

I
.9 -

U
9

.~ U

6. * S

U -~ ' 9*
V

-, U - -~ --- ------ ~ -&--~---'.------ - - - --

*

U 9- --- U V

a

14
- ~ -- - t

*
'U

- ) -~ *~

t
-~ . 6.

4

- "3*
-6% .. -- - - )

0 4.~iLj -

* 0



i I 0900I I I 

- 101 .I,- # -,

.I9 . 400

a / /
4p4

4- - - A 0sldl

qi, m.4__ E m .

aii

-A-t

41 '?0

- 4+ -" 0" - +

a

-~ " ~ !

rrtt A5+

4AF

...... .... •imlaimli~mll* Il lidlld



a
'S

- tJt~~ *tAfr$ $~.*'IIi*i - ~ i~: .. *t~ 9... -

- 1' .4~.,., '#',. - t4*,9#9..~4 *.4.: - - -

I __ ___________ a

7 -.

I

U 0~

- 7 - £

p U

~ min -~ - ~ -

U - -- ~ ~& ~ -- ~ U

s- - -~------- - _______________ - - ~-- -

S -~-."
A

- - .--- tI~

* jL~"'V~ S

I, _

-- / ~A... -

S .-.- S



.t~b4 P.. --

4.. 4'. S

4 4.5 ... .4 *~ * ~ ~ .5

r _________

D

0

S

I . . 4 . 1'S

* 0

* - ----- ~- - ~3---- S

* _______________----a - 0

S

S

- a -

/

* 5

* 0

I



*

- - - ---- -

* "

II

A 'L

P A--

- . . . ... . ... - . . . . ... .. . . .. .. . ..;-. . .. . . . .: " ' ' - -



_N P

"_ _~-_' HAYDEN. HARDING t ,BUCHANAN. INC ,oe -. "

___"____ CONSULTING ENGINEERS SUBJECT.".
-0TO WESW HARTFORC OJ~

_ _ _ _ - , - ..-- Z--- // -k N -" - .

7 Jr

,~,________ p -I

"N-

, 1., .,2---

... - '- .'-'.--

-- ,. , , ' -I :i- S
1-: [



I TNO ___ * N O

M _, l-_ 1 HAYDEN. HARDING I BUCHANAN, INC Joe ,,.._ _

(A)F& BNSULTING ENGINEERS SUBJECT 9
W~51 HARIFORO CLIENT ___________

7---

44

":-5 : -. .- .-- ,_ _- . ... - - . 17

¢7 . t"- ' /  -- .7

- -t- * - ,.' -- -

4 Z55 $ /, 7.ZI './.2 ,

/, . 2 ''-'- ',-, ''I ' : : -

0

- I ~ -. -- ,s 4 -

'-,i '  #"/ T -> §2,"7 -.

St:"" - 7 ... ,-

" * - _,8; - , , .: -:27'

:::. : H, I "i



- - s .:

J oe, N,,O W"HREI, 1I--T No V ""I .. No, F / , W .i (t-' 1111 HAYDEN, HARDING t BUCHANAN. INC o. - a. :-::

my c-i..' (5D CONSULTING ENGINEERS mumisCT _?____.'_'.

CH'D BY B_ _ SOSTON - WEST HARTFORD CLIfT 4)7S_____'_.

50 6 f7 'Th

r6 - -
----- 2:: :

.ois , 4 / -. j !_

- HO jF5-Z2

16Z7

0

- c ..

! 7-o o 57: 5~7 .:...

67:.:-:-..0
7 7t, c ' .- - . .•.

57. ,
i ..-- g

. , . / -- ..>

IZ,:F- m> ---,, ;-;..'",



S/ HAYDEN HARDING ~ BUCHANAN INC ~ .7~'
DAYS / A; /4~ /

- COI~uIlING INOIN6EI~

~oe~ ______________ SO'?ON - Will 4*SIIOIS

I .- N. IS

*, I,. -. * - - - I I -

/
7 __

-~ - I.- ~ a

1/

I-

____________ 9.

A -

ZZ _______________ -

t.

- -

a -

-~ a

N.

p

I * I -~. -_

- -* S

* I
I

i.-- . -

* . . .- . . . .



-U --

* ~.SO - - 1*11.1 *,hshni.
~4~S ____________ ~i* IZIS(g ! uuruimzm ~ai~

*UUPIUU ,w,~-.-. -.~-

by ~ k4d~ ~

- .eh *..e...# - --

-~ - -**

* __ 9
- - A I ~

a C

* ~q.

- i

4.

C ~ -

a N

-..--- ~.-~.~-----~- -A

U A 9

- I - - - I -

V -~

* 9

_________ I 'V
4

4

4 9

*=~ ~~/* -

* N * - * * . . -



V

&
*

0

0



I

S

*

S

4
~t* *

ti ~* ,~

1Sn~ ~'~wt ~# ___

* 4

S

S

S

9

1. - - -. - -



r0
Is



FILMED

* DTIC


