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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

L
X Name of Dam Massabesic Lake Dam
- State Located New Hampshire
f- County Located Hillsborough
City or Town Manchester
- Stream Cohas Brook
Date of Inspection 6/12/78 and 7/5/78
%‘ Brief Assessment

Massabesic Lake Dam is a large concrete and stone
masonry dam with earth embankments. Overall length is
about 500 feet and maximum height is 27 feet. The dam

' was constructed in 1873 and no records of design and
construction are known to exist. The dam regulates the
outflow of Massabesic Lake, operated as water supply by
the City of Manchester. The dam is assessed to be in
the high hazard classification.

Massabesic Lake Dam is assessed to be in overall
- poor condition. Problems include structural cracking
e of an unknown orgin, embankment seepage, and low spill-
way capacity.

A test flood (equal to the probable maximum flood)
of 23,700 cfs inflow into the reservoir would overtop
the dam by about 3.2 feet. Spillway capacity is about
24% of the test flood outflow. If the existing flash-
boards were replaced with properly designed flashboards,
the spillway capacity would increase to about 37% of

- the test flood outflow, and the overtopping height
t would drop to about 1.7 feet.

.............................................................
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Recommmendations include obtaining professional
advice on (1) the cause of the spillway structural
cracking, (2) decreasing flood vulnerability, and (3)
K repairing the seepages uncovered. Action is also
=k recommended on other less serious matters.

The owner
should carry out the recommendations and remedial
measures within 12 months after receipt of this Phase I
Report.

WHITMAN & HOWARD, INC.
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This Phase I Inspection Report on Massabesic Lake Dam
has been reviewed by the undersigned Review Board
members. In our opinion, the reported findings,
conclusions, and recommendations are consistent with the
Recommended Guidelines for Safety Inspection of Dams,
and with good engineering judgment and practice, and is
hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained
in the Recommended Guidelines for Safety Inspection of
Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a
Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or
property. The assessment of the general condition of
the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investi-
gation 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 inspec-
tion along with data available to the inspection team.
In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal
load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under
the normal operating environment of the structure.

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

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accord-
ance with the established guidelines, the spillway test
flood is based on the estimated "Probably 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 @ 0 TiLn .
that a spillway will not pass the test flood should not AR

be interpreted as necessarily posing a high inadegaute ENRTRAS
condition. The test flood provides a measure of relative ) o
spillway capacity and serves as an aide in determining Do
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
MASSABESIC LAKE DAM ID# N.H. 00103

SECTION 1
PROJECT INFORMATION

1.1 General

a.

Authority

Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps
of Engineers, to initiate a national program
of dam inspection throughout the United
States. The New England Division of the
Corps of Engineers has been assigned the
responsibility of supervising the inspection
of dams within the New England Region.
wWhitman & Howard, Inc. has been retained by
the New England Division to inspect and
report on selected dams in the State of New
Hampshire. Authorization and notice to
proceed was issued to Whitman & Howard, Inc.
under a letter of May 1, 1978 from Ralph T.
Garver, Colonel, Corps of Engineers. Contract
No. DACW33-78-C-0313 has been assigned by the
Corps of Engineers for this work.

Purpose

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

(2) Encourage and prepare the States to
quickly initiate effective dam safety
programs for non-Federal dams.

(3) To update, verify and complete the
National Inventory of Dams.
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Seismic Stability

This dam is in Seismic Zone 2 and hence does
not have to be evaluated for seismic stability

in accordance with the OEC Recommended Guide-
lines.
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The upstream face of the earthen embankment
sections is a vertical masonry wall.

A paved roadway crosses on the crest of the
dam.

The downstream toe of the northeast embankment S _.f
section is covered with trees and brush. The "--i-j
downstream slope of the southwest embankment » ®
section is covered with grass. Trees and L 1
brush are growing downstream of the toe of
both the northeast and southwest embankment
section.

P

There is a large seepage area at the down-
stream toe near the southwest end of the dam.

®

Vertical cracks on the spillway face have
developed in recent years. The Cofferdam
appears in sound and serviceable condition.

b. Design and Construction Data

No data available. Upstream configuration of
spillway structure and embankment construction
are unknown.

c. Operating Records

No useful data is available. The age of the
dam, and the fact that it has survived several
severe floods, is a favorable indicator of
basic stability.

d. Post-construction Changes

Several changes have occured to the spillway
crest. Plans of the most recent change e ‘
(1945) are available. See design and con- P e
struction history in Section 1. R ITC N,
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into Massabesic Lake. The probable maximum
flood is defined as the largest flood that
can reasonably be expected to occur on a
given stream at a selected point, or the
flood that may be expected from the most
severe combination of critical meteorologic
and hydrologic conditions that are reasonably
possible in the region.

For dams of the size and hazard classifica-
tions of Massabesic Lake Dam, the '"test

flood" is generally chosen as the full PMF.
The test flood is that flood used to evaluate
the hydraulic adequacy of a project. The

test flood for Massabesic Lake Dam is selected
at the full PMF.

During the PMF, the peak outflow at the dam
would be about 12,600 cfs, the reduction from
the peak inflow of 23,700 cfs being accounted
for by the considerable surcharge storage
"cushioning" effect of the lake. 1In its
present state, the spillway capacity is 3,060
cfs, or about 24% of the test flood peak
outflow. At the moment of peak outflow, the
dam would be overtopped by about 3.2 feet.
Whether the dam could withstand this degree
of overtopping cannot be determined.

If the existing permanent flashboards were
replaced with properly designed flashboards,
the spillway capacity would increase to 4,600
cfs (about 37% of test flood), and overtopping
height would decrease to about 1.7 feet.

13




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

No data exists on the original design of the
dam. Criteria for spillway capacity are not
known.

The 1945 spillway revision appears to have
been designed to pass the 1936 flood peak
flow of 2,230 cfs with a small amount of
freeboard to spare, although this is not
certain.

b. Experience Data

The flood of March, 1936 very nearly overtopped
the dam, rising to .1 ft. above the bottom of
the bridge stringers (then lower than now).

There have been numerous changes in spillway
crest and flashboard configurations. Most of
the changes appear to have been made with
maintenance and operation practicality in
mind rather than hydraulic considerations.

c. ' Visual Observations

The flashboards in their present state appear

to be permanent (non-failing) in nature.

This reduces the spillway capacity and increases
the overtopping potential.

The cofferdam at the former natural lake
outlet appears sturdy and serviceable. The
central sluiceway invert is about 5' lower
than the spillway crest.

d. Overtopping Potential

Reference is made to Appendix D for the B
hydrologic computations performed as a part e e

of this report. T

The probable maximum flood (PMF) for this dam
is computed to be about 23,700 cfs inflow




4.1

4.2

4.3

4.4

SECTION 4 - OPERATIONAL PROCEDURES

Procedures

In periods of ample water, the hydroelectric plant
is operated. Otherwise all flow that is not drawn
off at the water treatment plant goes over the
spillway.

Maintenance

The dam has been repaired as needed, and regular
clean-up operations have been performed conscien-
tiously. However, trees have been allowed to grow
on embankments.

Maintenance of Operating Facilities

The sluice gate at the dam is not operated. 1Its
condition is unknown. The flashboards are non-
failing.

warning System

There is no formal warning system at the dam.
Evaluation

The flashboards should be converted to a failing
type. The sluice gate should be operated regqularly.

I e )
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e. Downstream Channel

The channel downstream of the spillway is
covered with sand, gravel, and boulders.

There are trees and brush growing in the

channel.

3.2 Evaluation

The seepage taking place at the toe of the embank-
ment near the southwest end of the dam could lead
to long-term instability if not remedied. The
seepage from both sides of the downstream end of
the canal downstream of the gated outlet could
lead to long-term instability of the embankments
on the sides of the canal. The footpath from the
toe to the crest of the southwest embankment next
to the spillway could lead to serious long-term
erosion if it is not remedied. Because of the
high water on the upstream face, that part of the
dam could not be inspected. The portion of the
face above the water showed that repair of the
stone masonry points was needed.

The reason for the vertical cracks in the spillway
is unclear and has not been fully investigated.
Although it is reported that these cracks did not
leak, and that the epoxy sealant has bonded
securely, it would be prudent to find the reason
for their development.

Massabesic Lake Dam is assessed to be in overall
poor condition. See Section 7.

10
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3.1 Findings

a.

.SECTION 3 - VISUAL INSPECTION

General

The findings of the inspection are presented
in the visual inspection checklist.

Dam

The face of the spillway has several vertical
cracks that run nearly the entire height of

the dam. These cracks were repaired with an
epoxy sealant in 1975. Approximately 50 weep
holes were observed in the spillway face;

those that could be readily reached were from

2' to 5' deep and fairly clear. The flashboards
were securely bolted to the sides of the

piers and it is unlikely that they would fail
from a head less than the available freeboard.

A 12' v.c. pipe was discharging water at a
point on the downstream slope near the
northeast abutment. The origin was not
found. The water being discharged was clear.
There is a large seepage area at the down-
stream toe near the southwest end of the dam.
The stone masonry joints on the upstream face
on the southwest end of the dam have missing
mortar.

Appurtenant Structures

The Cofferdam appears in serviceable condition.
Seepage is taking place through and/or under
the canal embankments near its downstream end
(farthest from the dam).

Reservoir Area

All land around Massabesic Lake is owned by
the Water Works and recreation is prohibited.
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SECTION 2 - ENGINEERING DATA

2.1 Design

There is no information available concerning the
~. design of the dam and appurtenant structures. A
e few plans show repairs that have been made, but
i they do not show the original work.

$

2.2 Cons*.uction

No construction records exist from either the
original construction or later additions.

2.3 Operation
A few spotty lake level records are available.
However, the operation of the dam is simple and no
. records have been kept. Some flood records were
; kept.
r
2.4 Evaluation
a. Availability - Poor. Few data exist.
b. Adequacy - N/A. Evaluation must be based
' heavily upon visual observation.
c. Validity - N/A.




uuuuuu LR N e e 20 it 3
.............

(6)
(7)
(8)
(9)

Diversion Tunnel

Zoning =- Unknown
Impervious core - Unknown
Cutoff - Unknown

Grout curtain - Unknown

There are two separate outlet systems.
is a 30" pipe located at the base of the
concrete dam. It is about 40 feet long and
the flow is controlled by a 36" x 60" sluice
gate. The gate is controlled with a hand
crank operator atop the dam and has not been
operated in recent years. The submerged
channel leading to the sluice gate is odd
shaped and constructed of stone masonry.

One

The other outlet system diverts water to the
pumping station and hydroelectric facility.
The system consists of a 36 inch intake pipe
controlled from a gatehouse, a 1470 foot long
canal, a second gatehouse at the far end of
the canal, and a large conduit which leads to
the hydroelectric and pumping station on
Cohas Avenue. The discharge from the hydro-
electric plant returns to Cohas Brook below
the dam. The first gate is left open con-
tinuously and the second gate is operable.

Spillway
(1)
(2)
(3)
(4)

Type - Concrete ogee
Length of weir - 100 ft.
Crest elevation - 248.93

Gates - 18" permanent (non-failing)
flashboards

(5)
(6)
(7)

Upstream channel - lakeshore

Downstream channel - Cohas Brook streambed

General - Roadway over crest supported
on 4 piers




Reservoir

(1)

(2)

(3)

Length of maximum pool - Approx. 25,200
ft.

Length of normal pool - Approx. 25,000
ft. (odd shape)

Length of flood contol pool - N/A

Storage (acre - ft.)

(1)
(2)
(3)
(4)

Spillway crest - 39,500
Flood control pool - N/A
Design surcharge - 42,000
Top of Dam - 44,450

Reservoir Surface (acres)

(1)
(2)
(3)
(4)
(5)
Dam

(1)

(2)
(3)
(4)
(5)

Top Dam - Est. 3,000
Maximum pool - Est. 2,900
Flood control pool - N/A
Recreation pool - N/A

Spillway crest =~ 2,630

Type - Concrete and stone masonry with
earth embankments and long canal with
earth embankments.

-Length - 500 ft. (odd shape)

Height - 27 ft.
Top width - 12 ft.

Side Slopes ~ Upstream vertical walls;
downstream 1.5:1 approx.

9
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'ii 1.3 Pertinent Data

a. Drainage Area

The drainage area at the dam is 47 sqg. mi.,
and is considered as "flat" terrain hydro-
o logically. Tower Hill Pond Dam is located
.tf upstream.

b. Discharge at Damsite

(1) Maximum known flood -~ 2,230 cfs, Mar.,
1936

- (2) spillway capacity at maximum pool elevation
without permanent flashboards - 4,640

- cfs

e With permanent flashboards - 2,880 cfs

S (3) Discharge conduit - 30" diam., invert
v 226.8 capacity at maximum pool elev. =
r 180 cfs

oK (4) Total capacity of spillway and conduit -
4,820 cfs

Elevation (ft. above MSL)

(1) Top Dam - 254.52

(2) Maximum pool-design surcharge - 253.1
(bottom stringers of bridge)

n (3) Full flood control pool - N/A

(4) Recreation pool - N/A

(5) Spillway crest - 248.93

(6) Invert of discharge conduit - 226.8

(7) Streambed at centerline of dam - Approx.
225

(8) Maximum Tailwater - Unknown




h. Design and Construction History

In 1872, the first Water Board of the City of
Manchester designated Massabesic Lake as the
best source of water supply for the City, and
proceeded to acquire land around the lake and
rights to the water. A year later, in 1873,
the present dam was constructed. The crest
was designed to be 2 feet below the normal
"full lake" level and flashboards were used
to maintain the surface at the best practical
elevation. At the same time, the pumping
station on Cohas Avenue was built, which also
housed the hydroelectric facility to supply
some of the power for the pumps. The canal
and conduits were constructed to feed water
from the dam to the station.

Over the years, there have been at least four
changes in the crest design and flashboard
arrangements. A particularly fortunate
revision was made to increase the spillway
capacity in 1931. Had it not been done, the
dam would probably have suffered considerable
damage in the flood of March 1936. The last
major change came in 1945, when the crest was
rebuilt into an ogee cross section and the
bridge was raised one foot. These changes
made for an increase in spillway capacity.

In 1974, a new water treatment plant was
constructed on another part of the lake,
which relegated the water supply intake
system at the dam to standby status, although
the hydroelectric facility is still operating
in its original capacity.

i. Normal Operating Procedure

All water not taken in at the Water Treatment
Plant is allowed to flow over the spillway.
During times of abundant flow, the hydroelec-
tric plant is operated.




Hazard Classification

Cohas Brook flows westerly from the dam,
passing beneath and flowing beside I-93 at
the 101/193 interchange about 3/4 mile down-
stream. From there it enters a flat area
about 1 mile long between S. Mammotbh Road and
Rte. 28. Then the stream valley narcows and
steepens, draining into Pine Island Pond and
joining the Merxrrimack in a short steep drop
under Rte. 3A at Goffs Falls. Sudden failure
would cause much property damage and some
loss of life, particularly in the Pine Island
Pond area. 1I-93 could be inundated. 1In
addition to the flood hazard, the water
supply for the City of Manchester would be
severely reduced. For these reasons, this
dam is placed in the "High" hazard classifica-
tion.

Ownership

The dam was built and is owned by the Manchester
Water Works, the public water utility for the
City of Manchester. The city uses Massabesic
Lake as a source of drinking water.

Operator - Ethan Howard, Maintenance Foreman
Manchester Water Works
281 Lincoln Street
Manchester, NH 03103
603/668-3830

Purpose of Dam

The dam was built to control the level of the
lake and to direct water to a pump station/
hydroelectric facility on Cohas Avenue.
However a new water treatment plant has been
constructed and the water supply function of
the plant is now used only for "stand-by"
service. The hydroelectric facility remains
fully active.




1.2 Description of Project:

a.

Location

Massabesic Lake Dam is located in Manchester,
New Hampshire. The dam is 2,000 feet southwest
of the natural outlet of the lake. The
discharge from the dam flows into Cohas

Brook, a tributary of the Merrimack River.

Description of Dam

The Massabesic Lake Dam is a large concrete
and stone masonry dam with earth embankments.
The permanent spillway crest is at elevation
248.93 ft. msl, and 18" non-failing flash-
boards are employed across the 100' wide
spillway. A bridge across the crest carries
light through traffic. A 30" diameter sluice
pipe is located on the left side of the
spillway through the base of the dam. A gate
house leading to the water supply canal is
located just beyond the end of the left
embankment. It is not known if there are
core walls in the earth abutments.

There is a low concrete weir structure known
as The Cofferdam located at the original
natural outlet of the lake. It was probably
built at the same time as the dam to maintain
the lake level and regulate flow during con-
struction. It consists of a central sluice-
way and low concrete walls on each side
extending to high ground. The sluiceway has
slots for stop logs. The majority of the
structure stays submerged, as the top of the
concrete is about level with the dam crest,
18" below the top of flashboards. The struc-
ture appears sturdy and serviceable and might
be useable to maintain the lake level in the
event draining the main dam for inspection or
repairs became necessary.

Size Classification

Although the height of the dam is less than
forty feet, the relatively large volume of
impounded water places this project at the
upper end of the "Intermediate" size classi-
fication.

-——




SECTION 7 - ASSESSMENTS, RECOMMENDATIONS
AND REMEDIAL MEASURES

[ 7.1 Dam Assessment »

= a. Condition

The visual inspection indicates that Massabe-

sic Dam is in poor condition. The major el
concerns regarding the longterm stability of »
the dam with respect to soils and geology are ‘
the seepage at the downstream toe of the
embankment near the southwest end of the dam,
the seepage from both sides of the downstream
end of the canal through which water from the e
gated outlet discharges, and the presence of )
large trees and brush on the downstream slope

of the embankment sections of the dam.

Ry g aras

The major structural concern is the develop-
ment of vertical cracks in the spillway.

e . anmacas

The major hydraulic concern is the low spill-
way capacity, aggravated by non-failing

LR

g flashboards. ?E
In addition, a number of operation and mainte- D
' nance procedures should be followed as out- "

lined in 7.3.b, below.

b. Adequacy of Information

s B o . aaal

The information available is such that the AR
- assessment of the safety of the dam must be 3
s based on the visual inspection. Because of o
- the importance of the visual inspection it is e
. necessary that the upstream face be inspected. o
& -~ -
é - c. Urgency o
d

‘ The recommendations and remedial measures
g mentioned below should be implemented within
one year after receipt of this Phase I Report.

l' d. Necessity for Additional Inspection

Due to the lack of design.and construction
information, the age of the structure, and

3
é X l-\
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b the problems noted, it is advised that measures

o be taken to inspect and survey (and possibly
repair) the upstream face, gates, and channel

[ ) bottom.

If it is determined that drawdown is necessary,
- this might be possible to carry out without
- draining the main body of the lake by regulating
v the Cofferdam.

This dam should undergo a thorough inspection
< by a competent engineer once a year, in
addition to regular observation visits by
maintenance personnel.

7.2 Recommendations

S L
]

The owner should retain a competent engineer

with special experience in structural problems

of dams to investigate the cause or causes of

- the vertical cracking in the spillway, and to

U implement a remedy if necessary. i °

Clte Min ans gl g o an an an ol £- g o

>

The owner should retain a competent engineer

to advise on the best method of decreasing

the dam's vulnerability to damage by large

floods (e.g., spillway enlargement, emergency
' spillway construction, armoring overtopping,
> etc.).

——

The owner should retain a competent engineer
to advise on repairing the seepages at the
downstream toe of the southwest end of the - .
n dam and from both sides of the canal through N
which water from the gated outlet discharges. REREN

The owner should also cut the trees and brush
- on the downstream slope of the embankment
- sections of the dam and for a distance of 100 TN
feet downstream of the dam, and should engage ® ‘o
a competent engineer to supervise the removal P
of the tree roots and replacement with a e
proper backfill. Sl

T
o
L J
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7.3 Remedial Measures

a. Alternatives - N/A

b. Operating and Maintenance Procedures

(1) The owner should take necessary action
to prevent further erosion of the foot-
path from the toe to the crest of the
southwest embankment section adjacent to
the spillway.

(2) The owner should take necessary action
to repair and eliminate further erosion
caused by water flowing from the pipe
that discharges on the downstream slope
near the northeast end of the dam.

(3) The downstream slope of the embankment
sections and an area 100 feet downstream
of the dam should be maintained free of
brush and trees.

(4) The flashboard system should be replaced
or modified so as to fail at a head
safely under the available freeboard.

(5) The sluice gate for the pipe through the
dam should be reactivated and maintained
as should all gates (and other moving
parts) for the canal operation.

(6) Round the clock surveillance should be
provided by the Owner during periods of
unusually high flows caused by heavy
precipitation, rapid sncwmelt, or other
reasons. The Owner should develop a
formal warning system with local officials
for alerting downstream residents in
case of emergency.

18
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" MASSABESIC LAKE DAM

APPENDICES

Visual Inspection Checklist - 9 pp.

Engineering Data with Index

VYV TV Y VY W 2 ¥ v oy e v mvemer——— e

Inspection Photographs with Index - 12 photos

Hydrologic Computations

m U O wo»

. Information as Contained in the National
o Inventory of Dams
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VISUAL INSPECTION CHECX LIST e
n PARTY ORGANIZATION S
: i 1 78%
l n PROJECT Massabesic Lake Dam DATE June 12, 19
':' TIME 9:00 AM start
Y
. K WEATHER Sunny - hot
o
W.S. ELEV. 250.5 y,s, "t py.g,
- _— measured
v (about 1" over -]
PARTY : flashboards) i
1. T.T. Chiang, W&H 5. R ?
J. Scott, We&H : 7. 501
3. 8.
4. 9.
5. 10.
PROJECT FEATURE INSPECTED BY REMARKS
1 All features Chiang & Scott
2.
3.
4.
5.
6.
7. .
R
lol

3
= “-.
l.' "-
i '
-

.

*Second inspection - see next page.

Check list combines observations of both inspections
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VISUAL INSPECTION CHECX LIST
PARTY ORGANIZATION

\ .
PROJECT Massabesic Lake Dam

TIME 9:30 AM start

WEATHER clear, cool

250.0
W.S. ELEV. U.S. ot DN.S.
_ (about gn nwelow ~f@easured
flashboards)
PARTY:
1. J. Scott, WGH 5.
2 R. Hirschfeld, Geotechnical 2
¢ :ngmié!zs, Lilw.
3. 8.
4. 9'
5. 10. -
PROJECT FEATURE INSPECTED BY . REMARKS
1 All features Scott § Hirschfeld
2.
3.
4.
S.
6.
7.
8.
9.
10.

Second inspection - see previcus page for details of first inspection.
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PERIODIC INSPECTION CHECK LIST

PROJECT Massabesic Lake Dam DATE 6/12/78 & 7/5/78

PROJECT FEATURE Main concrete section' NAME Entire party

DISCIPLINE NAME

AREA EVALUATED CONDITION .
DAM EMBANKMENT

. Crest Elevation

- Current Pool Elevation 250.5 on 6/12; 250.0 on 7/5

s Maximum Impoundment to Date 4.27' over crest - 1936 flood

Five vertical cracks in spillway face -

Surface Cracks repaired with epoxy in '75

v

Pavement Condition Some cracking and unevenness of pavement
next to south end of service bridge
Movement or Settlement of Crest None
_ Lateral Movement None
. Vertical Alignment oK
Horizontal Alignment 0K
Condition at Abutment and at Many stone masonry joints need repointing -
Concrete Structures some quite bad, especially at normal water
' line on left upstream face
Indication of Movement of
Structural Items on Slopes None
:‘_f Trespassing on Slopes Footpath from road to toe adjacent to south
v abutment wall. Some junk thrown in dis-
Sloughing or Erosion of Slopes charge channels
& or Abutments None
‘ Rock Slope Protection-Riprap Vertical stone walls around upstream area
Failures need repointing

Unusual Movement or Cracking at or | None

near Toes
Unusual Embankment or Downstream Seepage area at downstream toe of
Seepage embankment near south end of dam
g Piping or Boils None
None

Foundation Drainage Features

Qutfall of 15" conc. pipe found next to

Toe Drains .
base of north abutment - origin unknown

Instrumentation System
None

O
S et
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PERIODIC INSPECTION CHECK LIST S

Massabesic Lake Dam

PROJECT DATE

EMDANKkments on botn

PROJECT FEATURE sides of main concrete
Seccion

DISCIPLINE NAME

NAME Entire party

6/12/78 & 7/5/78

AREA EVALUATED

CONDITION

DIXE EMBANKMENT

Crest Elevation

Current Poocl Elevation

Maximum Iﬁpoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concreta Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes
or Abutments

Rock Slope Protection-Riprap
Failures

Unu-ual Movement or Cracking at
or near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
Foundaticon Drainage Features
Toe Drains

Instrumentation System

--------

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

General Notes:

- Downstream face of both embankments :fﬁf:5 w‘~3
has extensive tree and shrub growth. RO
Slope quite steep. e

-l
o
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PERIODIC INSPECTION CHECX LIST . L]
Massabesic Lake Dam 6/12/78 § 7/5/78 Co T
PROJECT DATE BRI
All party
PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS-INTAKE CHANNEL
AND INTAXE STRUCTURE

a. Approach Channel None as such

Slope Conditions

L

Bottom Conditions )
Rock Slides or Falls ]
Log Boom o f'f’
Debris b ;£ :}

Condition of Concrete Lining

Drains or Weep Holes

30" sluice thru dam has gate in unknown )
condition (maintenance foreman declined

Condition of Concrete to operate).

b. Intake Structure

Gate house leading into canal:
gates always open - not exercised
in a long time

Stop Logs and Slots

- - 4
LT
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PERIODIC INSPECTION CHECK LIST

Massabesic Lake Dam .
PROJECT >t DATE ©/12/78 & 7/5/78
PROJECT FEATURE NAME »
DISCIPLINE NAME :
AREA EVALUATED CONDITION

OUTLET WORKS-TRANSITION AND CONDUIT -

General Condition of Concrete Apron eroded slightly - good condition
Rust or Staining on Concrete -
Spalling None ;’ '
Erosion or Cavitation Apron leads directly to natural channel. .7
: Considerable amount of trash has been
Cracking thrown into channel. o
Alignment of Monoliths | ' '
| b _
Alignments of Joints o
Numbering cf Monoliths o
>




PERIODIC INSPECTION CHECX LIST

Massabesic Lake Dam 6/12/78 & 7/5/78

JJECT DATE

JJECT FEATURE : NAME

SCIPLINE NAME

AREA EVALUATED . CONDITION

TLET WORKS—-OUTLET STRUCTURE AND

OUTLET CHANNEL ; '"Outlet channel” - canal leading to
gatehouse at far end. Thence a conduit

General Condition of Concrete to pump and hydroelectric plant on Cohas Ave - .- .. ]

Rust or Staining Gates in far gatehouse operated SRR
regularly while hydro plant is working ]

Spalling (did not observe operation) . 't]

» L

Erosion or Cavitation AR
Visible Reinforcing

Any Seepage or Efflorescence

Condition at Joints

Drain Holes

R 4 A
. e
T »
o’ .

Channel
Loose Rock or Trees Overhanging None
Channel
Condition of Discharge Channel | Generally good. Some seepage is taking

place through the canal embankments at
the far (south) end, on both sides

LI NN I D I T T UL T )
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PERIODIC INS ECTION CHECK LIST

Massabesic Lake Dam 6/12/78 § 7/5/78
ROJECT DATE .
Crest & Spillway Face _ ) AR
ROJECT FEATURE NAME e
ISCIPLINE NAME b . y
AREA EVALUATED CONDITION

IOTLET WORKS-SPILLWAY WEIR, APPROACH -
AND DISCEARGE CHANNELS

. Approach Channel No real "approach channel"
General Condition N/A
Loose Rock Overhanging Channel | N/A
Trees Overhanging Channel N/A

Floor of Approach Channel Could not inspect

3. Weir and Training walls

General Condition of Concrete Normal erosion - good, considering age.*
Rust or Staining None

Spalling Very little

Any Visible Reinforcing No (plain concrete over stone masonry)
Any Seepage or Efflorescence None

Drain Holes Many. Generally clear, 2'-5' deep

Spillway discharges directly to natural
channel, which is considerably overgrown
with trees and brush.

¢. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Five vertical cracks - see Main Concrete
Section checklist




» e

PERIODIC INSPECTION CHECK LIST T,

Massabesic Lake Dam 6/12/78 and 7/5/78 e

ICT DATE - Cl T

Bridge over crest o

}CT FEATURE NAME o
[PLINE NAME

AREA EVALUATED CONDITION

ST WORKS-SERVICE BRIDGE ]

Bridge has wood plank wearing surface. LI 3
Super Structure REE
Bridge is in good overall condition

Bearings e .
Used for light thru traffic - S :
Anchor Bolts est. S0 cars/day o o
] ®
Bridge Seat
Longitudinal Memebers o iff’}

Under Side of Deck

Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint
Abutment & Piers
General Condition of Concrete
Alignment of Abutment
Approach to Bridge

Condition of Seat & Backwall




APPENDIX B
MASSABESIC LAKE DAM
INDEX TO ENGINEERING DATA

3 Plates - Plan, plus 2 sections

Letter from Whitman & Howard, Inc. about general crack
repair, 6/4/75

Letter from Manchester Water Works to N.H. Water Re-
sources Board about leakage, 3/6/75°

Letter from N.H. Water Resources Board to Manchester
Water works, 2/14/75

N.H. Water Resources Board Dam Safety Inspection Report
Form, 7/26/74

Chronology of spillway changes 1873-1945

Engineer's design notes on spillway improvements of
1945

Lake levels in 1936 (showing flood of March 1936)
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APPENDIX C
MASSABESIC LAKE DAM ]
INDEX TO INSPECTION PHOTOGRAPHS

10to No. Description
1 View looking southwest across spillway. ;ﬂn .—‘vl
2 -3 Sequence of 2 photos taken clockwise

from upstream of northeast abutment, coeT
showing gatehouse, southwest embankment o
section, and southwest end of spillway : 3
(2) northeast end of spillway and north- ) °
east embankment section (3). P

4 View of remnants of timber sheeting on ERREE RN,
southeast side of canal near southwest o :
end of canal. Entrances to gatehouse
visible at top of photo.

5 View of downstream wall of gatehouse at
reservoir end of canal and southwest end
of dam.

6 View from southwest end of dam along

roadway over crest.

7 View looking southwest along canal. Note
gatehouse in background.

8 View toward downstream side of embankment
on southeast side of canal near gatehouse
at southwest end of canal. Bottom of
six-foot rule is at surface of standing
water next to toe of embankment. Reeds
and other marsh plants growing at down-
stream toe.

9 Looking southwest along guardrails at e
downstream side of paved road on crest. ORI
Misalignment of guardrails appears to be ML
due to auto accident. R
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M. . WaTZIR RESCURCIS Blal : e
. Concord, If. H. 03301 NN |
- : L o !
SEEARARR
DAM SAFETY INSFZCTINY PIECRT FCRM ;'_..;-f', T
- MNan obodTe o Dan Nurmber: s, 04 .h.__«,._ 2 .a
— _”' e o 1
spected by: S <D Date: s July 197‘:{‘ )
cal naze of dax or water tody:
aer__ ML B v wlw Address:
ger was(was not dterviawesd duricg inspection. / . B
. . . : ‘j:J
ainage Area: sq. zi. Stream: ( g ars /34-'0« N J
ad Area: ___Acre, Storage Ac-Ft. Max. Headd QT rt. » Qi ;
uadatioz: Type , Seepag2 present at toe - R @ Vas T
—_ ' -/.5., T
illway:  Typex Vo F (o0 , Freebvoard over rerz. crast: __ 5 A {
. ’ ) ’ I 4y 2 -
width . N2ed& 1D’ | Flashboard heignt | € L *
Max. Capacity c.f.s. ' ‘
R 1 g — .’ A Y ‘7 { 72 2ot a1 'r
dpaniment: Type - XU £ N iawy Cover_isan el Widta S50 B
Upstrean sloge Q ) _to l; Downsiream slope_ 2\ to 1
. . '/\ L
utments:  Type ST v A , Cecndition: Cood,Faixn, Poor
ites or Pand Drain: Size BQ " Cagacity Ty;a (‘:e 2
'._.Lirting agparatus PP\ \-,'\\;_-,:_\ . Cperational ceoxdition U 2<
l:anges siace construction or last inspection: :
il

smstream davelorzent:

s dan x@would not be a merace if it failed. _ ' o b o ]

23a2ste2 reizspactica datae:
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S’Dl(\ %KL §("’V\_.-Q ("m:"‘(\w HF (’-‘\" ~ A 7/-'—"//""'./‘1
) .




- fabrwacy 4, 1¥75

fl.oehies c3agf vagaY ~orks
Liacoiu Street
Mauchastar, ¥4 03101

RE:  RTAUIBD AE22IIS TO DAM #150,06 ON COHAS 3BROOX, MANCHESTER, N.H,

1. Repailr laakega at right abutment (facing downstraam),

zd/Js




RIS b et A enCitn " 0 5 by et -3

° M Al S T —" — it s
- . o N - reteT
R A S AT Y| )
- seowe ac e wwll me: X
. ) n o - .y -y et W
VA S TR OIS T B RO AR U S R AR R 4
WATEZE RESTIURL R Dlomsy cravimmss I3
2

CERTIFIED MAIL

Tedrumary 14, 1973

Manchaszar 'agsr .orks
Liacoin ScTest
Manchastar, NH 03101

e

Dear gyrs;
On Hareh 15 1974 , an engineer of the Naw -
Hampshire Water Resources Bdoard inspectad your daz locatad on L
Cohas 3rock T e
in the town of daneheiraw . {:-,“f;\.;
| g X
This dam, # ,en ~ in the files of the Yew Haapshir .

Water Resources Board, 1s classified as a msnace structura, aad as such,
must be maintained in a mamner so that this structure does not endangar
the safety of che public or become a "Dam in Disrepair’ (RSa £28:1)

Uander che statutes, (copies enclosad for your ra2visw), this offics is
responsible for making thesa inspectious periocdically and se2aking the

dam owner's cooperation in making the raquirad rspairs.

Since tha Fall of 1972 the Legislaturs has attemprad o zeet
ies statuzory obligacions regarding the iaspection of dams, and the Roard
on a priority basis has mades inspectisns in thosa aresas of the scacza
having a history of cthe least number of inspecticxs over zhe yesrs. OQur
prioricy was to inspect as many dams as possible during times thag weathar i
condizions would allow; howevar, our dam inspector would taks immadiats
action on any structure that was in cricical coanditiomn. Comsegquancly, we
are presantcly sending out lecters nocifyiag cwners af dams that cers=zin
repairs are requized by this 3oard per che stacutas mentionaed zbova. We
requast that you notify us within an days upon raczipt oI this
letter of your intentious as to the completioa of these rspairs and da-
ficiencies noced on the attached sheet,

1Td st

We thank you for your cooparatiom in this zsgar
be glad =9 answar any furcher gquastions ycu may have rega

, aud wa will
ding the absve.

é
T

Very truly yours,

Czorga M. HcGee, 3r. »
Chairman "
grmg/vak: is
2nclosuras _
ce: Zoarvd of Selzccman
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MANCHESTER WATER WORKS

281 LINCOLN ST., MANCHESTER, NEW HAMPSHIRE 02103 TEL. 688-1830

_ March 6, 1975 ST T

ARTHUR K. ST GEAMAIN
Premdant of ihe Bcerd

GILSERT L TUSON
Clare, of the Board

CLARENCE £ FEARY, PE
Oirecior and

T . Chiet Engineer

<7 FREDERICK M. ELWELL, P.E

Assistamt Oirector and

D Assistant Chiet Engineer

y Wit bose S
Mr. George M. McGee, Sr. o :__‘? ?__“;‘,':,S;h'“.,,..
.c.'aiman ! . ‘oo :tn. A.-Su- --S 5" Uedd
N. H. Water Resources Board - ST ,. .

37 Pleasant St. S

Concord, N. H. 03301 _ i

Subject: NHWRB Dem No. 150.06, Manchester, New Hamoshire

Dear Mc. McGee: RN S

In reply to your letter of February 14, 1975, we are plecxsed to fumush

you with the following information.

On April 13, 1974, the subject dam was thoroughly inspected by cne of

our engineers, At this time, pictures of the dem were tcken end o report
prepared, The report noted (as did yours of July 26, 1974) that some concrate
had spalled away from the face of the dam. It did not indicate however any
leckege at the right (north) abutment, or for that matter, anywhere else on

the face or toe of the dam. This can be substanticted by copy of the enclosed

photogreph and also by visits on two separate occasions later in the yecr with
contractor representatives. If in fact flowing water appecred at the right
side abutment ot time of your inspection, we suggest that its origin could

‘ ',‘only have been from leckmg ﬂcshbcords at the fop corner of the dam.

Although plans for repairs to the dam do not mclude any wcrk on the

abutments at this time, you moy be cssured thet if any leckage is found it
will be promptly repaired. If any additional mformqhon is requared at this

time, please let me know.

Very truly yours,

o7 TN e
David Kittredge, P. E. L
Water Supply Engineer e

DK/pp S

Enc.
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WHITMAN & HOWARD. INC.
ENGINEERS AND AARCHITECTS

‘ 2. Clean groove of chipoing dust and other foreign

o material with an air-water jet and dry with an air
jet. After cleaning, the groove may be damp but
not weat,

3. Pill the rear purticn of the groove with an epoxy
- gel (Sikadur Gel) to a depth of 1 inch.

4. Apply a polyetheylene tape bond breaker to the
surface of the cured gal.

S. Prime the sesalant slot with Sikaflex Primer and
aprly a l-component, colyurethane—-base sealant
(Sikaflex la) to the dimensions shown.

6. Fill remainder of groove with epoxy gel.

7. Tool a 1/8" wide control joint in the gel.

~

Use the above materials in strict accordance with the

- manufacturer's directions. All the prcducts menticned are
. . manufactured by the Sika Chemical Co. of Lyndhurst, lew

‘ Jersey.
' Very truly yours,
_ D B . WEITMAN & HOWARD, INC.
- Anthony Chiaravelotti, P.E.
L Head, Structural Department

\ AC/hmg
7 \{(7 anc.
;.
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WHITMAN & HOWARD. INC.
. ENGINEERS AND ARCHITECTS

June 4, 1975

5 Mr. Robert Beaurivaga, P.E.
: Manchester Water Works
\9)| 281 Lincoln Street
Manchestsr, NE 03101

Dear Bob:
e I am enclosing a methed for repairing vertical cracks
"'| in a concrete gravity dam (or dams) based on the following
data and assumptions:

1. The average crack width is 3/8" to 1l/2¢ with
one crack being 1" wida.

El j] 2. The depth of the cracks are 3" to 4".

' 3. The cracks ars subjected to a maximum back pres-

F suras of about 25 feet of water although none are
= leaking and only a little dampness is present in
some,

= 4. It is assumed the cracks are working shrinkage
. cracks and they 4o noct impair tha adagquacy of the
T smctueo

Crack Repair

_ (Rafer to enclosed skatch)

: (. 1. Using a saw tooth bit, widan the crack slightly

(1/2" minimum width) by cutting a trim, narzow,
sharp edged groove to a depth of 2~1/2inches,

e
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Photo No.
10

11

12

Description

View of spillway from toe of southwest
abutment showing epoxy repairs to verti-
cal cracks. Also note large number of
weepholes.

Cofferdam from right side. Note submerged
walls and top of sluiceway above water.
Downstream is to the right.

Detail of cofferdam sluiceway.
bottom about 6 ft.
wrecked.

Depth to
Plank partially
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APPENDIX D
HYDROLOGIC COMPUTATIONS
WATERSHED MAP




av.Z.Zé_..onadf%.ﬂ’ inm..dé/!i/! —/é/’ f"'fff-’ SHEET no_--[.._or'.z..
CHKD. BY....... DATE ... --4/.?"4”_-.@"-’5’5:7 08 no. £-22C

_ Massdbese  Loks (Bt 154 207 £
I %"é? £ 7«4/0341/& }Jé

A .Dw‘//g;e‘ ,42%: 7 ;é,‘/ oriase et 71-'/??2/// i e abw

b0 47 3f opies, which inclerles ;éw‘/g;e 4/@:‘/:1
Twer HY  Sasenwr , Laré nd, o

b_) 545/4 J%B < //ﬂ"; 4% /%«6‘4/5/3 ﬁrz,é A Alok Syt

- ~252
- '%;‘;‘ 20,087

'4/7 Bty Lok P Sape = {z;.;—:;rz 20,0080

691:4&/&7' . ﬂl{:/z( e &’/ﬁe 4@ LHE Fnadinriz

vk £ flook Bt Lus Ml fepes o
/ét&" !At//,ch; At H Fese  Lewns
4 wicl ot adesry PE ihrwicle , Sud
Joner’ ) Reservore dnd © soneral zund/ /ua:c./.:
Seatid wpteny 2 Alozrrdesrz Lok,
/dﬁi’;/ wre AU :‘(‘fh:;ef" as A /‘é474;m
arek , 7ic /mr;/fe Saun Leortoimt ooy do
(a/;rkzére/ as Far et .

) L fo:; Si«r,éce b 2 T clgy’ 4!/'/ a?ﬁf.» RO v 3
el it Aosabesic Lake = ZE3F Fues
At & 250.43 gud 0 nerensedal a rale <
s 100 ~ [5O dercs Vo /4‘.-?'.' P i ))J/
slovabirt. For e i oF eitiahin, Hse /0o
ACRBS increwe per Fod , sirerer.ed up L 3000

acres . ( Sina 7ep of dow olsatio w ZSH-S2)

d) .S?ér;f;c‘ 6}:4:%: US6S Ely.  Ama lenes) &Smr [H7)
v 284. 52 2o :—:);»uf" /4 024

,7.-// Cest 252.43 2434 )3570

Flev. = 2#3.% 247.73 24af ), 245
sE7#5 2472 10275
244,43 237 2743

237.22 /233
WRITMAN &« HOWARD, INC. !

. 48 WILLIAM STRELT. WELLESLEY, MASS.




- ._'.-‘ . .‘ e .
oy./.Z&....0ate /.é/.jf PROJECT. é /-.é"é'-f {7’ sweeT No. ..o T .
CHKD. BY....... DATEome.-n ,24,;‘2% //<7 resnL s08 No. L2 ..
A Afl Jé»g;: o A Aok ) i i
/3 bt 37548 Lewe -FF. .f,//... witic 7//: ) /z-'”""/v . e

Mﬂfmy f/’/c ¢h‘c -74/-/" - :f/r.:r;;» J Pl .wu{ it

da/v/év:

AP Ber = Y eres
” 24, #3 e = g0 Azrez

bl Shppse valire o ,%g ,éxuy —..f-w i ~7”
7# Lake =2 FErisaZs "‘,‘f,';’ PP S

b i

e o
?/;42 7574/-25/?2../32& e -AK, d oo me -]
m/é/e/ RS SoTeritedvis B EHoritre apsersie ded”
;@7 cloate A fa /c. rESESraos aé;;cy . . . ;
e) J?xr,%@ge &7’15/% Lewrit - j
= -
. ey [r— o L

3 | Surchagpe é,m:? e o 1
S S I/ 7% /%:,!/wr/ ]
e e "_:,:_;j

2648 e

iy ot SR
S f 51\4,'&/{' Zd‘)ﬂf,/ P m ’ | . «":
—'— '// "" gtz SR
— s I‘Z-ﬁ'}';'.-j;
= %/
_—
0

Branert Flashloord

Wﬂé/ jl//ﬁ.-"e }7e¢. '
&

25

Sf;/lw/ Dest

Lttt et g

5' /0 s -
.52(/ {/é’yé éﬂﬁﬂ}{f’ /l'/ %ﬂ”_ﬁ//[/ '4‘/4 -/-:-‘

249 |

248

WHITMAN &« HOWARD, INC.
48 WILLIAM STRELT. WELLESLEY. MASS.




¥ocsilde  DATE.Z] .f.... PROJECT. 4:2?2;’.-%2-' ff’f/.{.--..-..--_-- SHEET NO.._T-.. of /..
-
HKD. BY.oeeoo. oaTE...... Lna.5z -eé/;" (i —l’/ﬁ"" 2,94  so8 ot LT

.f) .5////(/?/ 62/4&% .

/ ity (' ;wz, \,/er;l[.m L %uf )
34x 000 % (z-r,'t:—z-stz) T =dbts 5

Spilhiey ool Ggrei QA 24 A Ao 2t
=34 X102 X ($S5-24)7" ¥ = /755 c‘f's

/,//éb V. o (4 /ﬂf'f'f’ T /%M'm//tf'/ . szmr./
4 A P
= 3.4X/00 [55=/5)7%=20P0 =4

/ﬂé are Tae ;uf/éf ///-'e:J bk Move 3P W 4 Cﬁ"*’;‘ﬁ
of W0 cf , bul cae fﬁfe-/tt@ hoc s Sen e /te/zzé.—/
/a fom by Sime.

D/.sc/nufc. Cerrve Wil cewsiberaition 4 Al v ,é,rvf/

)
; Qrs ad/ Ferel é/z‘sz/z‘/a.‘.zf /:/ur ,éyn = /2227, ’ 222
( Assume ae/ ,,,. ] 7'.92‘ o2 A 4.'//1:3
od” %o zv /' =y "‘J/ 7t an éz)/)# s
éﬂ" .pe/ Z{e 7(/:# Vo7 &é Jé"., -;d/ 73 M/M,évz’.‘:)‘
eu . 7//&7‘ %/’ ‘7/’.&// ,/02" de MJJ’}V@(/‘)

o Wl Sirleee 45 Jo of Dowr ) 2 #6213 24024 cfs
For Waly Zuitece A2 77 ibeve Do &y =/P0 438 x/00x 452
-7"2.7 v/e20 = §¢ 2h 6 cfs

Fer [ihier j‘”,ntz' 4- T oS Do Y
= /20 ¢ 24 s(/mvfr” 2 4270000 (1)
=/°90 # /p:sz/ +2/400 =3232/ cfs

For Melr 3 /?améyfz o = iV F3-gureox L 270000 (3 _/'35
=/Po + P21 + 30 =23/3/
M e permarent 74:4/4:% wilf = / Hey He o /”a/-,

/{//// et covves /d

el /f?’ o Daw 4} 22804182 =306 ¢ s
a Wc Zop o Lo @ = Yo25H iprr2ro0 =725 CF

47 afree 72, of Daw o= fHEHIPD #2600 = 27724 O
3% abeve /70 ot Liew q' 20P77 <fs

WHITMAN &« HOWARD, INC.
48 WILUAM STRELT. wn..usm MASS.




BACIRRE s i B Mk Bt e . e~ Wy

-

. roy ‘ Cris e
TZC  oare_ 27 PROJECT ...7Z2% (ors _ Sarns sneer no.Z . or L.

D. 8Y..ee._ . DATE__.__ }412/.‘6_7;’;,*';":2’.‘71?’{/;‘” —,:r.“:,‘_f-:‘4:4_f££ JOB NO. f-&&’-
r———
258t ——
25— wilf }'7’/15//04'&1(_\
— Wo Foshboard
25—
25—

72’,’”. Flashbeord
iLl'[l[i!HLil[J IIIJ

b s 70 ey 2o 25
ﬂ.‘x’//ﬂ;c éa/“% vy SHesnde oF CFS

A) Ehinled ok Pobable Apginan Flod vl =S By 0

Wit Sictce Blv. .S L.

£) Jigplhetiss Fiar A foserrmie, nd Eler Zmal! B g
%a/ 7 Rk irfts =S5ty 223,720
SNBSSty T = 4% 222~ = 22/
{1‘2 ek st - 4 ol /
L) Lorsterrrnr over 477 /é:m/kﬂ/mgc P
J 5 A2 d/y«cé’ ?////d;r c‘z/wa;'}‘ 2F Amver P
Reserveir , 7%&%47‘7075/?1 s moft SR 72
/ea‘. it AE, swle afinm Corsiiow s swall
Walestae/ areq e /z/z% e //’ér(;/,w/ Sislersia of
area  beomnes »?,'oé;. » 55 e Ao it THertna
bue  pesk A 223740 CFc

WHITMAN &« HOWARD, INC.
48 WILLIAM STREET. WELLESLEY. MASS,
Engineers and Archicects




~~~~~~ T T T T T T T T T I T

LOERCIS T e A aei e o o Seiiy 20 sn iy o -
S AR AERIRA A oA i ai e e Al

' : Y s
Z L. oate %:’Z PROJECT . ;/.;’,?...é}/-’rb‘ L2LLEE2S sueeT no..o.._or 2

7
BY.ennnn. DATE ...... kﬁ..&éﬂé&’f&ﬁﬂ.ﬂ!ﬁ!ﬂ’ ‘/§-."-.-'. o8 no. & -0ddL” -
‘1

» v Do ,
<) ;:?ﬁx'zc‘.iy STl of ﬁ/m/:yz _,%/z;;:. ZHh FUIT jEed,
[[J /é)’»’llifl ’é/l/v /74&(‘@// /Jr// he renive y ﬁ 47/: 23740 &
ﬁ/s W/ ‘24’7'—'5 f-/ ;ﬂ" }/3;/;.:;( Qféy St

STCf = §-] X3000x/5830007% 124>
=770 el

GPz=qr1 (1-23%) = 11424 <4
Wy =24.0-24] =7,0 #

STOR2= 7Hx3020 XO00ISE3.¥/2 /;7 =£.37 ek
4 3 o
STpye = L12E3L 2 704 ined

&z = 471 ( /—2,:70-6 = /2448
Hs = 2563 -247=73 #
STOR3 = 7.3 X300.% 2.09/063 2 /2 /27
=24 i
GP4= QPI(7 - %f/ =4/ 737 %
e =286./0 25 = 7./
STERY = ). [X5000K O.00LF3 ¥ /2 2 47
= QLS
Sy =EEEE 2052 rik

@Pf=4?///_%=/257/ CFs Say /2 /;pc_:}
Vs
H=2542-2¢7 = 7.2 & 5/92%/;,’. 7 =
(tv) /7" @//m .f//.',///”// //.,'// 2T Ko /‘eﬂ///é'-’/
/‘7; = ZfZJ’-z#} =07 &

WHITMAN &« HOWARD, INC.
48 WILLIAM STREELT. WELLESLEY. MASS.




__________________ B RR A a i . . “- "‘.,_".. 1‘- -»- o i) = it 'T:'T‘_-r"_“"'- '11'.'7 "-.'.j‘..!
C._..oate P%_FZ? PROJECT . &L71lY --&'f%_.':%ﬁ.i.. ........ SHEET No._4....or T _ RN :
feeeeeaaOATE o . 2?4.,‘%;’:.&@’7/ =/ %33'-’42.’_'{.'4 908 No. =0

STZR| = 8L X 1242000 X/.555 Gy 2 OSY 11k Ry

QP2 = 237¢0 (/- Lf;(ﬂ' = /0STS ofs
Hy = (2562-2¢)= 7.2 7~

STOR2 = 7.2x0/2 03 ¥ /-583/%27 = £ 42 KRR
ST e = LELEZ L psp o SRR

Bl
QDPS = 2374 {/ - 77’.% =//, 770 4 » ..:

fh=2g 30-29=7204 272 =
tse /,/3=7-44"'=‘ |

So T .o @hnd 3.2 % 3.5~ &szg'/ e
garitt e mbernbone st

He exity end smwbmbuan] emd He sectkor of readuay,
4 Zye (abeve) sovme odevatim avd Have 200

been corzibred @0 brvademd #iter o) ovieiirod,

o 2% 1y L /0:‘:/ [ﬂ/tﬂ};:'{/,' é«}&fé{é% , 75"-/:6/ ZrEent
damt.  rhe /9{/;4 wd Coorsforetiw 42/,;/ . mc/ '
Aot codd Sl L /’nw/ ) e L& oF #ia
domt  Ffeichne  Gaa ntesreen. e seriii <o

7 4

/'a/é///eaféa‘ e svze P J;d‘ ,«ﬁ;z.r @ fzice Aalor Swrf;a"
area ; &f #e daor s, H a oAy oF Hondksty
sear e Frensterw, e Aazard wedldd be Wiy /,29"4 :

Hewlor | /hc/az;/;%j e ?///dy 4/»/94:,'-.'/’ , - 7:::::—.;7.

J) /m/ﬁk///t’/bf =

7//{%: e several /asa’/é./fé i T narerze e ?"'f'-'/?’.'-'

oy (1:’4'. ¢ 4
L) B 4 Ve 4 /I;F' 7/2’3 lé'/ll ) /MA/ /éa el secons ezp/t)‘//kr-// a/eévzm._{
7&@#/45 é’a/e/%':dé%, oer oF ,&.«/%‘ﬁéyd}"
ﬂ!/ be 43 /r7‘. W.}'/f/“’/ oF e Lake .Hne

WHITMAN &« HOWARD, INC.
48 WILLIAM STREET. WELLESLEY. MASS.
Engineers and Archivects




LS T A s A e A M R AT R S S i e e

’ 1. 77 : =, : -
--é.-oarsbéz_;"..zz ﬂno.:ec'r--,,_,/f/{'," ./a;ac ,:;-'-/_ SHEET No.../.oF 7
eeae=-DATE - /7-\4‘/” st —e—m JOB NO. ..Z.:.’if_"f.._--

I 4
;.)ou../c/ _ég RBescil? ,Zé' /;fe/z/ﬂie 7/{2 ﬁé/ /oA«sz mcd:'z:.:"
W@"ff( ot andl deloriiiat rm % e el ol
be Z‘Jé/ . /q/.ﬁl/olad/;/ ffmé/ Le tz.wWﬁ’a//é 7g(,/4/(f€
?/e) pre 4}@/ Aeart] S0 /mwét’c 2ol Zppaads
4 %JW J/ sy a2, waszs, wilh Thew %«”‘f 1

e
2)  increrce 4%‘//)« ///lfl St o Darr? .
f7 ;’aa’f /& 2 ?%4/
/
8,457

= (2%5)

=795 72

S7Ef )= 7R % 3000 /2
X/.543 fago00
=937 sorch

- 9.3
GFz=23735x (/- -/—-,,—7]

=y2000 oo

. _ [rzoco__ | 04047
VA é—;;;;;’ ) = 4.98 F* o
S70R2 = 4%’2@3 =58 nh

STOR 2e = ﬁ':z—tf;—f =782 s

PP3 = Z573f// - —z'—’f’-’-’ﬁ-‘f)= s4JS] Efx

W= (BUZ )Wl s5f <557 F proct Rckeoad

3) Ware Aot
Direct sial fllf)[x ;71443; & ,-é,'///' 74:«/41/ Ly
=/780 B = 2,083 Tht. wile =F
él;/?* Lo vl K =Y

4403 d/?JZE + 2.5 — i’p{ .
=244+285= .54 2240 F  (ontox.)
/éyn&' actial 4’7// oF 56?//;( .'.J.rt-/-"/ ./c‘o‘y'e )/-‘ Je
WHITMAN & HOWARD, INC. '
45 WILLIAM STREET. WELLESLEY. MASS.
Engineers and Architecrs




—. —_ - o~ . . —_ - - - J— . . LS

‘... oars/:/*..?? pao.;ecf--,4.f/.}’:._é;.vj [gr///ar/: SHEET No____z___“__f__ SR
/' B "','_ LT

e-uuDATE_.__._. -.Z/M Lo spech ey e 408 NO. oA e e

//ma( /é?;:': or =2 m.m; ,‘,k//,_[, a/‘,,é/,,/;_’ﬂ/lb,
Aeld Lo comitucles] o wave Jﬁ”ear' Lo comssitered

4) CLoppeit Lake S Brad ik  dox. :aéé'/.-»f 5:
enaisincy =, Hir . Fleo bex Celved oras £
/"ﬂ@bf -4‘14/:: { 2%5— wik 2 & Fs éaro/ .

”.f/»" i’; A~ Fr Al //d :‘:/té;; , So zmax ez
é«ﬂ wodd, & Flv. 253.5 (Adifa wive prbdim
codd be adidod «?’ Sre well )

;;,//v;/ cret £ 248.93
A =457 7

BN ¥
= 2brwe x#s7) "
= 3377 = &fs 47 2520 3,

- ?//4)? Guaer

2 :’ufz'o/zt;re %&f P Tl MPFE 2 ISD00 At

Lores -07 7'/9// YAy ;.’.ff/;’./."tf,'{(/r = /3% s
/ 7

R4
Z{" Ef-}-’;’/oy:_.'('f E:?—O /”25;'\;2%5—2- 50
Q=cBH*  B= V20 =242 R i ook

22X /8
A) Comelusion -

/. '//:W(n.%, % f///dd/ éﬂfff R~ .%4221'. /?‘4'?/«
Crr Asesige o 203" 7 e catmeld FHE
”44é //l//‘/ﬂd o )

2. How ae zereinl alieonaties Ao povcrense e
Gpeeih, o e ey 4y Bl Ay o e
bmbarkpmat-sechin, 'S comstuctiy adistinad gadidss.
or & e hopatoiy . Bt Aoiil drtfesss oAl
be Larrrnd %{lﬂ/«/) ;Jﬁu any .réu/?-/; anal ZoorTouihim
g/,’amcic we”  wdde.

3. Jese w0 gu oSl muaswmrly  potlrdens afet FrrF RERER
707 57//{; s own At 742 g;ﬂ-,,/z”ﬁ-,%// ST

4 ,4", ;’.-m//‘w. /é.’./:/n_c A ZerE& av & ;'Zré%,
ﬁo{n S Jo, 7/ .e/awyé'ﬂy QA)M{»/" = ,;/gm 4:’;;1.'./

v
WHITMAN « HOWARD. INC.
48 WILLIAM STREET. WELLESLEY. MASS.
Engineers and Architects

..........

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




. —_ — IPSEARNOU
y e e e
..0ate Jude 7 PROJECT ... /S7222_ (opiry A R sHeET No.—..Z.0F. L. g
.--DATE--_Z—._ D //’/'/’ =7 ':' e o8 o £ *
/M:)é/zz/ % Jf’ll /Lo'»‘ ,’5}// ‘/e/‘; 1 2’2///J slasrt I 714{ RS ‘.']
do%f oy 75 ;yroie —( & ?«'ﬂ/ F B oFf Z& ///.ge//.a/r . _ e
7'/?/” ] //ll”j BRI

4 e /f.;;/of f/%l/ Rlseads #Hs c:/m,;Z/)ue T e
;fc/ /w/cc— ,é:/e/ REF st cor/ Aot s % f»//«»

) epecia {Z /a.f/ s, 5'4/7 e Lo e Z;'z/ H
éfﬂdé e dﬂ%ff/dxr/ d//t/ ey e .:'/J/f// / 7 " y
area &é?/&aw 'ffz ) ,c/' ﬁ %7 pud 7 i .//”/ A5 44

2 dtoiled izt /, A g 7 gty R

&/fay X éw./.';/ ’

S. 7»’4/2 ﬁ'&?écr&/ :éllf// &f / J,’//u '5/2/ /"4// 4—4— Sl ]
éé//.mte// //,,4 /.9,,,_( ( zrethed, sz SRS
Fhe st [c/ 4//.1 rs =he L Vde r{/ /,z//,..& ‘. _ ® j
e a// A /& =cc 4, Sipor-° / .49::7}&7;4 Y = -
e&'ﬂ/ﬁﬂ::p{? )-vf r/&}r ot 427 /¢,r/ Aizp.

b 7y /sﬁwm Soce bore well (rgortp) <o in dar o
o0 r- :17/4/ 74/» v ;z/amciiwzeﬂce ef ffc Vo7 ’}/0 ;‘év.e
wall zpsuld 4—8 4/4744 wiHerr abeernms e e
/07// ée)f(/eaﬂ &‘ﬂ@fﬂmﬁ L e A,

U
[ A
WP AP IPY Y

L
2
'
.
aneilhnnd ol

WHITMAN &« HOWARD, INC. !
48 WILLIAM STREET. WELLESLEY. VASS,

Engineers and Architecss

l.‘l'l“_‘




WATERSHED AREA v

MASSABESIC LAKE DAM

SCALE 162,500

USG.S. QUARD. SHEETS- g

(MANCHESTER,NH. 8 -SUNCOOK,N.H)
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APPENDIX E
INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS







