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Name of Dam Weare Reservoir Dam

F &

i W State Located New Hampshire

- County Located Hillsborough

L City or Town Weare

E :_ Stream Piscataquog River
Date of Inspection June 22, 1978

Brief Assessment

; Weare Reservoir Dam is an on-stream concrete grav-

e ity dam with a long concrete spillway and earth abut-

-~ ments, located at the north end of Weare Reservoir on

) the Piscataquog River in Weare, New Hampshire. Overall

B length is 340 feet and height is 34 feet. The original
- dam was built in 1913 and was reconstructed after being

: washed out in a 1938 flood. It is operated for recre-

S ation and conservation by the State of New Hampshire.

' The dam is in the significant hazard classification.

- Overall condition of Weare Reservoir Dam is

: assessed to be fair. However, it is recognized that
. the State has an extensive renovation program planned
for the near future, which if successfully carried
through will result in the upgrading of the assessment.

A test flood equal to one-half the probable maximum
flood would overtop the dam by about 1.5 feet. Spill-
way capacity is about 71% of the test flood. Over-
topping potential is considered moderate.

'%Z It is recommended that the Statea carry out its
j © planned renovation program, with a few additions,
within two years.
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This Phase I Inspection Report on Weare Reservoir 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 wi good engineering judgment an

practice, and is hereby submitted for approval.

CHARLES G. TIERSCH, Chairmag
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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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. En;_!;;
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o In reviewing this report, it should be realized RO
that the reported condition of the dam is based on RN
- observations of field conditions at the time of inspec- L
C tion along with data available to the inspection team.

In cases where the reservolir was lowered or drained

O -(fv'-v,'-

_— 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 "Probable Maximum
Flood" for the region (greatest reasonably possible
storm runoff), or fraction thereof. Because of the
magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not
be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aide in deter-
mining the need for more detailed hydrologic and hydrau-
lic studies, considering the size of the dam, its
general condition and the downstream damage potential.
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1.1 General

a.
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PHASE I INSPECTION REPORT
WEARE RESERVOIR DAM
NH 00114
SECTION 1

PROJECT INFORMATION

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.
whitman & 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.

Puggose

(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 assist the States to AR
initiate quickly effective dam safety :
programs for non-Federal dams.

(3) To update, verify and complete the e

National Inventory of Dams. LSRRGS
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1.2 Description of Project

a. Location

Weare Reservoir Dam 1is located on the Piscataquog
River at the northern end of Weare Reservoir (also
called Lake Horace) in the Town of Weare, New
Hampshire. It appears on the U.S.G.S. Quadrangle
"Hillsboro, New Hampshire".

b. Description of Dam and Appurtenances

Weare Reservoir Dam is an on-stream concrete RSOTR
gravity dam with a long ogee spillway. The north ST
(left) abutment joins with an earth embankment fc“fy_al
-~ extending a short distance to a steep hillside. -
# The south end of the dam has a stoplog spillway L. @
with crest lowered 2', adjacent to a very short .70
embankment anchored on ledge. Overall dam length
y . is 340 feet and the maximum height from the top of
@ & gmb%nkment to the low point in the channel is 34
eet.

A 36" low-level discharge pipe is situated in the
north abutment and is controlled from a gate house
atop the dam. Flow is regulated through this pipe
and through the stoplog spillway.

The south end of the dam and central portion are
anchored on ledge, but the ledge apparently drops
off toward the north end. Construction plans show
the north abutment anchored on ledge at its south-
ern end and founded in earth the rest of the way
with an impervious soil cutoff. The embankment
has an impervious soil core, is riprapped on the
upstream face, and has a rock fill toe drain.

Weare Reservoir is totally artificial, there being
no natural lake before the dam was constructed.

c. Size Classification
The dam height and impoundment volume of Weare

Reservoir places the project at the low end of the
"Intermediate" size classification.
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d. Hazard Classification

A small community, known as Chase Village, lies
downstream, plus a few secondary road bridges.
The original dam washed out in a 1938 flood. The
records cf the flood, which seem fairly thorough,
make no mention of deaths caused or large property
damage. The Piscataquog River flows into the
Everett flood control reservoir downstream. All
this leads to the conclusion that the hazard
classification of the Weare Reservoir Dam should
be "significant" (middle category between low and
high).

e. Ownership

The original owner of the dam was the Town of
Weare, from 1913-1939. Since then, the dam has
been owned by the State of New Hampshire, and
administered through the New Hampshire Water
Resources Board.

£f. Operator

New Hampshire Water Resources Board
37 Pleasant Street

Concord, New Hampshire 03301
603-271-3406

g. Purpose of Dam

The Town of Weare, in cooperation with a power
company, built the dam to encourage growth of
manufacturing as a town improvement. After the
State takeover in 1939, the dam has been operated
for recreational purposes.

h. Design and Construction History

The dam was originally built in 1913 by the Town
of Weare, through an organization known as the
Weare Improvement and Reservoir Association, with
some support from the Manchester Traction Light
and Power Company. This original dam had an 83
foot long spillway and five feet of freeboard.
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In the September, 1938 flood, the rorth abutment
failed about 45 minutes after being overtopped,
and completely washed away.

Apparently not having the finances to rebuild, the
Association turned over rights to the dam to the
State of New Hampshire, which agreed to rebuild
the dam and operate it for recreation and conserva-
tion.

The dam was extensively redesigned. The spillway
was doubled in length and the embankments raised R
two feet. The north embankment was rebuilt in a R
much more substantial fashion. The improvements L]
served to triple the flow carrying capacity. PERSRENS

The dam has received frequent repairs since then.
At the time of this report, the Water Resources BRI
Board has a detailed and extensive restoration RS
planned for 1979-1980. S

i. Normal Operating Procedures

The operating procedure is a typical recreation
cycle. The water level is lowered in the fall
about 10 feet below the spillway crest and the
stoplogs removed. Spring runoff fills the pond
and after the peak of runoff, the flashboards are
erected and the water level kept as constant as
possible during the summer recreation months.

Pertinent Data

a. Drainage Area

Total drainage are is 29.04 square miles, of which
4.48 square miles are controlled at Deering Reser-
voir. The terrain of the watershed is quite
rugged, and hydraulically classified as mountainous
- rolling.

b. Discharge at Damsite

(1) Maximum known flood - September, 1938;
peak flow unknown-dam failed shortly
after being overtopped from surge caused
by failure of upstream dam. Peak flow
probably about 4000 cfs.




(2) Spillway capacity at max.mum pond elev.
- 12,100 cfs (assumes stop.:>gs at spill-
way crest elev )

(3) Discharge conduit capacity at maximum
pond elev. - 260 cfs

(4) Total of spillway capacity plus conduit
capacity - 12,360 cfs

c. Elevation (ft. about MSL)
(1) Top Dam - 662.3

(2) Maximum pool-design surcharge - 660 (top
dam minus wave ht.)

(3) Full flood control pool - N/A

(4) Recreation pool - top of flashboards
- 657.3

(5) Spillway crest - 655.3

(6) Upstream portal invert diversion tunnel
- 630

(7) Streambed at centerline of dam - 628

(8) Maximum tailwater - Unknown. Discharges
directly to steep natural channel.

d. Reservoir
(1) Length of maximum pool - Approx. 17,800
(2) Length of recreation pool - 14,600 ft.
(3) Length of flood control pool - N/A
e. Storage (acre-feet)
(1) Recreation pool = 6,300
(2) Flood control pool - N/A
(3) Design surcharge - 7,940
(4) Top of dam - 8,600
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£. Reservoir Surface (acres)

(1) Top dam - Est. 360

(2) Maximum pool - Est. 350

(3) Flood-control pool - N/A

(4) Recreation pool - 330

D el
)

(5) Spillway crest - 326
g. Dam

(1) Type - On-stream concrete gravity dam,
earth embankments, on ledge and earth.

DA SEUR A iaane

: (2) Length - 340 ft.
o (3) Height - 34 ft.

e
h r (4) Top Width - North embankment top width
: 10 ft.

(5) Side Slopes - North embankment 2.5:1 up-
stream, 2:1 downstream.

(6) 2Zoning - North embankment impervious core
in center.

(7) Impervious Core - Soil, Dgg = 0.12 mm

0

(8) Cutoff - Portion of embankment of ledge
has short concrete cutoff.

(9) Grout curtain - N/A

(10) oOther - Concrete portion of ledge which
slopes down from south to north

Diversion and Regulating Tunnel
(1) Type - 36" C.I. pipe
(2) Length - Through north abutment, 16 ft.

(3) Closure -~ Gate valve. Also sluice gate
for gate well and bar rack.




(4)
(5)
Spi
(1)
(2)

[ 2% 8
T
. & v

s (3)

ﬁ
i e (4)
- . (5)

(6)

(7)

i B (1)

j. Regulating Outlets

(2)
| (3)
- (4)

Access ~ Operated from gate house above

Regulating Facilities - Manual operation
llway
Type - Concrete ogee

Length of weir - 157.3 ft.; stoplog
spillway additional 24 ft.

Crest elevation ~ 655.3

Gates - Stoplog spillway 24 ft. wide,
crest 2' lower than spillway

U/S Channel - Earth fill against heel
of dam

D/S Channel - Ledge, heavy boulders,
steep

General - Central buttress wall, sharply
angled training wall at right end.

Invert - Stoplog spillway crest - 653.2
Size - 24' long
Description - Depressed sharp crest weir

Control Mechanism - Stoplogs placed manu-
ally from overhead walkway.




SECTION 2 - ENGINEERING DATA

2.1 Design

The original 1913 project consisted of, from south
to north: a short embankment on ledge, with a
stoplog spillway, an earthen embankment with con-
crete core wall to the center of the dam, an 83
foot long concrete spillway, and the north earth
embankment. Original specifications are available,
without plans, however. A five page review by
Professor Robert Fletcher, Director of the Thayer
School of Engineering at Dartmouth College, is
also available. These documents give a good pic-
ture of the original design intent.

The original spillway capacity was about 2,400 cfs,
or 80 cfs per square mile. Professor Fletcher
suggested raising the freeboard by 18 inches to
increase capacity, but this was apparently not done.

The 1938 flood washed out the north abutment, and
destroyed its corewall.

A nearly complete set of reconstruction plans and
specifications is available from the 1939 rebuild,
plus a quite thorough design report. The key
points of the reconstruction were as follows:

(1) Replacing the washed-out north side with a
more substantial embankment, and raising the
top 2 feet over the original crest.

(2) The north abutment wall was raised and re-
capped.

(3) The old spillway was capped, keeping the crest
elevation the same.

(4) The corewall of the old central embankment
was converted into a spillway section (this
is the present south half of the ogee spill-
way). )

(5) The south abutment wall was raised.

(6) The highway on the north side was rebuilt.
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(7) Other general refurbishment.
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At the time of this Phase 1 report, preliminary
o plans have been prepared by the Water Resources
Board for an extensive renovation planned for
' E 1979-1980.

) 2.2 Construction

e Unfortunately, no construction records or data are
n available to compliment the design information.

. One good overview photograph exists of the recon-
: struction as completed.

Pad Zatr Jus Jug A5 4

2.3 Operation

Level records, gate openings, and stoplog opera-
tions are kept by the Water Resources Board. The
operation is generally the typical recreation
cycle.

T
IR |

Evaluation

a. Availability

Design - Good to excellent
Construction - Not available

b. Adequacy - Good. 1If it can be presumed that
no major blunders or gross changes occurred
during construction, the design plans, coupled
with records of an extensive recent inspec-
tion by the Water Resources Board and the
results of the visual observation form a
reasonable basis for conclusions.

c. Validity - Good. Records match well with
existing condition, as far as can be observed.




Eiﬂ SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General

U L
s T

.
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'_‘v'l

The results of the visual observation, combined
with the records of the December, 1977 inspec-
tion by the Water Resources Board - performed
with the reservoir substantially drained - form

an unusually thorough record of the dam's existing
condition.

—~
S r :"

]

The remainder of this section deals with the in-
spection performed as part of this report.

b. Dam

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

: (1) North embankment - the crest of the em- ORI
X bankment is unpaved and appears to be e
used as a vehicle parking area. The

upstream slope is covered with riprap.

A minor amount of brush and small shrubs

were growing through the riprap. A

significant amount of erosion has taken
. place on the upstream face adjacent to
v ) the north concrete abutment. The down-
stream slope is covered with grass, and
evidence of minor brush clearing was in
existance. The rock toe was observed,
and a very minor amount of seepage was

- noticed.

(2) North abutment - several cracks were
observed in the face, probably temper-
ature cracks. The discharge pipe was
leaking, flow was about 1-1/4 inches in
the 36" pipe.

(3) Spillway - the spillway was difficult
to observe because of flow. Erosion

looked normal. ﬁl??ﬂx~

v (4) Central buttress wall -~ Spalling moderate.

(5) South training wall - fairly severe
weathering plus cracks. Undermined at
upstream end.

s = i—w .
«




3.2

(6) Stoplog spillway ~ concrete fair to
poor.

(7) south abutment - concrete moderately
weathered. Training wall in good condi-
tion.

(8) sSouth embankment - in good condition,
solidly on ledge.

c. Appurtenant Structures

The gate house appears from the outside to be in
fair condition. The metal roof is somewhat crooked.
The inspection team did not observe the interior

of the gate house or the gate operation.

d. Reservoir Area

There is extensive cottage development, particularly
south of the dam.

e. Downstream Channel

The downstream channel of the dam is covered with
large boulders and exposed bedrock. Several trees
are growing in the channel and trees overhang from
the sides. There are several logs lying in the
channel.

On the south side of the channel downstream from
the stoplog spillway, soil is eroding from a steep
slope. Bedrock is exposed several feet above the
channel bottom and the soil above the bedrock is
actively eroding. Trees at the top of the slope
are leaning over the channel, and a cabin is situ-
ated a short distance from the top of the slope
and could be endangered by continued erosion.

Evaluation

Based on the visual examination, the north embank-
ment of the dam is in good condition. Erosion of

the upstream slope adjacent to the abutment should
be repaired. A grass cover should be established

on the crest and trespassing should be controlled.
The minor seepage at the toe should be monitored.

The erosion in the bank downstream from the stop-

log spillway must be arrested to prevent eventual

damage to the private cottage.

11




i < -, T et
T .\\.‘_\\ ANRC, RO I A i A AN ain it S A i S et AN Bt a A Pt et Jeven e 2o By

T—— g - e

1

Several areas of the concrete surface are in poor
-, condition, mostly spalling, weathering and temper-

- ature cracks. Nothing in the concrete condition

{ indicates gross instabilities. It is known that SRR

. the Water Resources Board is well aware of these L. .o

i conditions and is making plans for their correc-

tion.
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SECTION 4 - OPERATIONAL PROCEDURES

Procedures

The operating procedures follow a typical recrea-
tion cycle. See 1.2 i.

Maintenance of Dam

The dam has received conscientious and knowledge-

able maintenance. Present deficiencies have been

closely monitored and plans are being prepared for
their correction.

Maintenance of Operating Facilities

.- Records claim the gate to the 36" discharge pipe
- is in good operating condition, though this was
E o not observed by the inspection team.

4.4 Description of Any Warning System in Effect

o Although the dam is not observed continually, the
o Water Resources Board has the expertise to foresee
- common dangers and provide knowledgeable warning.

4.5 Evaluation

Operational procedures seem adequate.




5.1

SECTION 5 - HYDRAULIC/HYDROLOGIC

Evaluation of Features

a. Design Data

The original 1913 dam was designed for only about
80 cfs/square mile. The spillway redesign in 1939
was governed more by practical considerations (a
convenient method of enlarging the spillway by
converting the central embankment to a spillway
presented itself) than by any particular discharge
criteria. The improvements more than tripled flow
capacity.

b. Experience Data

The 1938 flood caused failure of the dam shortly
after the old north embankment was overtopped.
Peak flow is unknown, since the failure most prob-
ably occurred shortly after a surge caused by an
upstream dam failure. 4000 cfs seems like a
reasonable estimate. The present dam could pass
this flow without overtopping.

c. Visual Observations

From historical photographs and the visual inspec-
tion, it appears that this reservoir is plagued
more than most by debris, particularly logs. Con-
tinual clearing of the crest and downstream channel
of debris is necessary to preserve the full capa-
city of the spillway.

d. Overtopping Potential

Reference is made to Appendix D for the hydrologic
computations performed as a part of this report.

The probable maximum flood (PMF) is computed to be
about 42,000 cubic feet per second (cfs) inflow
into the reservoir. The PMF 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.

........
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For dams in the intermediate size classification
and significant hazard classification, the '"test
flood" is generally chosen between one-half of the
PMF and the full PMF. The test flood is that
flood used to evaluate the hydraulic adequacy of a R
project. The test flood for Weare Reservoir Dam ot

is chosen as one-half the PMF.

During the test flood peak outflow at the dam
would be about 17,300 cfs, the reduction from
21,000 cfs inflow being accounted for by the sur- . S
charged storage "cushion" effect of the reservoir. -

The spillway capacity, including the stoplog
spillway and neglecting wave overtopping, is about B
12,360 cfs or 71% of the test flood. Overtopping s
potential is moderate. A flow of 17,300 cfs would o e
overtop the dam by about 1.5 feet, probably suf- IR
ficient to wash out the north abutment, the most RN
vulnerable part of the dam. If the dam failed, S
the depth of flow downstream would be in the order
of 10 feet. However, due to the steep slope, the
velocity of the flood flow would be over 10 ft./sec.
Flood flow with high velocity generally causes

high damage.

Since this reservoir is only used for recreation,
it is suggested that the reservoir be emptied
during the winter season and filled back slowly
during early spring. This would reduce the chance
of the Spring flood which is usually a combination
of storm rainfall and snowmelt.

15
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

No evidence was found of gross structural instabil-
ity. There is, however, evidence of problems which
could become serious if allowed to progress.

Soil erosion is occurring on the upstream face of
the north abutment and also along the south down-
stream bank, caused by discharge flow from the

stoplog spillway. The latter is progressing to- * °
wards undermining the foundation cf a small private -
cottage. 1
Concrete surfaces are spalled and weathered in Ljf:ﬁ“'%
- various places and there are a significant number S
. of concrete cracks, probably temperature cracks. P e

b. Design and Construction Data ﬂ;7ﬁ§fi-

Design data is fairly complete, except for SRR
designer's computations, and indicate that the R
[' dam design was a professional effort. The 1939 T e ]
' reconstruction made good use of the portions of Do
the structure not harmed in the flood. LT

Unfortunately, no construction records or data
have survived to the present time.

c. Operating Records

Apparently, the pond used to be lowered more in

the fall than is done presently. A study of the
results of the 1977 Water Resources Board inspec- DR
tion show two areas of ice damage to the upstream ‘e
face of the spillway. One is around the level A
apparently used for winter operation, and the SRRSO
other is quite a few feet lower. L]

d. Post Construction Changes

The stoplog spillway and south abutment was re-
built in 1954, and the south training wall was
also added at that time.




Various other smaller repairs have been made fre-
quently. .

Y d. Seismic Stability

- This dam is in Seismic Zone 2 and hence does not
) have to be evaluated for structural stability
b according to the OCE Recommended Guidelines.

B
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

Weare Reservoir Dam is assessed to be in overall
fair condition. It is recognized that the Water
Resources Board is well aware of the various
deficiencies and is planning extensive renovations
for the near future. Study of the proposed reno-
vation program indicates that with its successful
completion, the dam assessment will be consider-
ably upgraded.

b. Adequacy of Information
Design information is quite good, and an unusually

complete analysis is available of the present con-
dition of the dam. However, no construction re-

cords exist which would serve to complete the back-

ground data. Very little hard information is
available regarding soils and geology.

The proposed program of renovations, planned for
1979-1980 by the Water Resources Board includes
the following steps:

(1) Refacing the upstream face of the spillway.
(2) Capping and refacing the middle buttress wall.

(3) Refacing the downstream face of the north
abutment.

(4) Removing and replacing the pier and training
wall on the north side of the stoplog spill-
way.

(5) Remounting the stoplog spillway catwalk.

(6) Patching the downstream side of the stoplog
spillway and refacing the south abutments of
the stoplog spillway.

(7) Erecting a new 80 foot long retaining wall on

the south downstream bank and placing earth
fill to remedy the erosion.

18
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c. Urgency
The recommendations and remedial measures mentioned
below should be carried out within one to two
years, as planned by the Water Resources Board.

d. Need for Additional Investigation
Based on the visual observation and the study of

the 1977 Water Resources Board inspection, no need
exists for additional inspections.

7.2 Recommendations

The owner should carry out the proposed restoration REERIELRE
plan with the following additions: o

(1) Provide erosion protection on the crest of
the north embankment (e.g. paving or grass)
and take measures to prevent unauthorized
vehicle access to the crest.

(2) Repair the soil erosion on the upstream face
of the north embankment adjacent to the con-
crete abutment.

7.3 Remedial Measures

a. Alternatives - N/A
b. Operating and Maintenance Procedures

The owner should monitor the slight seepage at the
downstream rock filled toe drain of the north em-
bankment for any changes. The owner should also
investigate the apparent leakage of the 36" gate
and make repairs as necessary.
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APPENDIX A ‘ .,_Q,Q
VISUAL INSPECTION CHECK LIST iffi;fﬁ
PARTY ORGANIZATION S ]
PROJECT Weare Reservoir Dam DATE June 22, 1978
TIME 3:30 PM
WEATHER Clear
W.S. ELEV, 655.4u.s. DN.S. .
(1" over spillway) L
PARTY: ' ~i
1. T. T. Chiang, WsH 6. - 7;'f‘
2.___J. Scott, WsH 7.  ;;{;tiE
3. R. Hirschfeld, GEI 8. R
4. 9.
5. 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. Soils & Geology R. Hirschfeld
2. Rest Scott, Chiang, f!irshfeld
3.
4,
5.
6.
7.
8.
9.
? ! 10.

i




PERIODIC INSPECTION CHECK LIST

PROJECT Weare Reservoir Dam DATE 6/22/78

PROJECT FEATURE North embankment NAME R. Hirschfeld

DISCIPLINE NAME

AREA EVALUATED CONDITION
DAM EMBANXMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks None observed
Pavement Condition . Not paved )
. L
Movement or Settlement of Crest None observed AERITERED
Lateral Movement None observed ,;lff;ﬁ
F e
Vertical Alignment Good 4 e
Horizontal Alignment Good
Condition at Abutment and at Some erosion at contact between iﬁﬂk?ﬁﬂ
Concrete Structures embankment and concrete section :‘**:—~
Indication of Movement of None observed S
Structural Items on Slopes
Trespassing on Slopes None observed
Slouching or Erosion of Slopes None observed - ! 4
or Abutments - e
Rock Slope Protection-Riprap None observed f;
Failures 2
. SRR -‘
Unusual Movement or Cracking at or None observed . 9
near Toes ]
Unusual Embankment or Downstream Minor seepage at downstream toe s
Seepage
Piping or Boils None observed e !
- Foundation Drainage Features None observed Ry
Toe Drains Rock £fill toe

Instrumentation System




PERIODIC INSPECTION CHECK LIST

PROJECT__ Weare Reservoir Dam

DATE 6/22/78

PROJECT FEATURE 36" conduit system NAME

DISCIPLINE

NAME

AREA EVALUATED

CONDITION

OUTLET WORKS-INTAKE CHANNEL

AND INTAKE STRUCTURE

. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom

Dekbris

Condition of Concrete Lining

Drains or Weep Holes

o

. Intake Structure
Condition of Concrete

Stop Logs and Slots

No slopes - left side of approach
to intake is vertical cone abutment
Not visible

None

Plans show bar rack - could not see -

Lots of debris across spillway
and in downstream channel
Unknown

None
Brick masonry gate house - exterior

in fair condition. Did not see
interior.
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PERIODIC INSPECTION CHECK LIST .- .
PROJECT __ yeare Reservoir Dam DATE 6/22/18 IR
PROJECT FEATURE t of 36" pipe NAME Sl
DISCIPLINE NAME
AREA EVALUATED CONDITION
OUTLET WORKS-TRANSITION AND CONDUIT
General Condition of Concrete
Rust or Staining on Concrete None observed
Spalling None D]
' o
Erosion or Cavitation Concrete pad on which 36" pipe RN
discharges has normal erosion B
Cracking None observed T
Alignment of Monoliths 1-1/4" flow observed in 36" ;ﬁ'fiffd
pipe - probably leakage i o |
Alignment of Joints through gate ST
Numbering of Monoliths S
4




Yt Y VTV

A T T L L A |

e s & ¥ ' '@ . ST

s W . s

r

. -
%y

Y

AL AR S e

E et sl Soutai - by e

NS S St S R e el g S

PERIODIC INSPECTION CHECK LIST

PROJECT Weare Reservoir Dam

PROJECT FEATURE Stoplog spillway

DISCIPLINE

6/22/78

AREA EVALUATED

CONDITION

OUTLET WORKS-OUTLET STRUCTURE AND
~ OUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

‘Erosion or Caviation

Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain Holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

Stoplog Spillway

Sill worn

None

Some - not severe

Normal

None

None

The channels holding the logs

are rusted
Drain holes in south abutment OK

Yes, also trees

Much debris




Vi PERIODIC INSPECTION CHECK LIST

PROJECT Weare Reservoir Dam DATE 6/22/78
PROJECT FEATURE NAME
! f) DISCIPLINE NAME
AREA EVALUATED CONDITION

.~ OUTLET WORKS~SPILLWAY WEIR, APPROACH
e AND DISCHARGE CHANNELS

! - a. Approach Channel No approach channel as such -
R dam is "on-stream"
General Condition
Loose Rock Overhanging Channel
! 4 Trees Overhanging Channel

Floor of Approach Channel

‘- . .
- s

. b. Weir and Training wWalls (Note: surface had 1" flow -
somewhat difficult to inspect)
General Condition of Concrete Normal erosion. North abutment

some temp. cracks. South training

o Rust or Staining wall poor.

S None

~ Spalling Middle buttress wall spalled on:

. both faces

i . Any Visible Reinforcing None

: Any Seepage or Efflorescence None

<l Drain Holes

i @ ¢. Discharge Channel

General Condition Large boulders, ledge
Loose Rock Overhanging Channel Yes

] n Trees Overhanging Channel Yes

_ Floor of Channel Trees growing in channel
Other Obstructions Much debris
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PERIODIC INSPECTION CHECK LIST

PROJECT Weare Reservoir Dam DATE 6/22/78
PROJECT FEATURE Catwalk for NAME
Stoplog Spillway
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS~-SERVICE BRIDGE

a. Super Structure
Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Under Side of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint

b. Abutment & Piers

General Condition of Concrete North abutment of stoplog

Alignment of Abutment

Approach to Bridge

Condition of Seat & Backwall

Both ends of catwalk fixed
- has caused bowing & cracking
- no room for temp. expansion.

Railings & surface good.

‘-' P T A ..
PUPUPENIIY T I TR

spillway weathered & cracked.
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APPENDIX B
ENGINEERING DATA

Plate-Plan & Section -~ traced from 1939 reconstruction
plans

Inspection report by NH Water Resources Board, 12/14/77,
with 10 pages of photos & photo index

Memo about upstream face - 11/21/63

Overview photo of completed reconstruction, May, 1941

"Report on Reconstruction of Dam and Highway at North
Weare Reservoir", NH Water Resources Board, March,
1940 - first 7 pages

Mechanical analysis of core material (Appendix of above
report)

Ooriginal Contract and Specifications, 1/18/13 - 6 pages

Review of original design by Prof. R. Fletches, Thayer
School of Engineering - 5 pages with sketch
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INTER-DEPARTMENT COMMUNICATION

1.

Concrete, about 2' wide at the top with battered sideé.

. @ DATE December 14, 1977
- ROM Stephen C. Burri::s AT (OFFicE) .
. Water Resources Board
0 ) o
. UBJECT Weare Reservoir - November 1976 inspection -
To File - - | | o ]
A
RightPmbaniment: ' S ‘il..':.>?iih.‘. : :

. .
-

Founded on ledge. The

-concrete is in good shape and this area requires no repairs at-this time. See photo #2.

Right Abutment & retaining wall - 3

! -2. ' . . “1;'"3f5'9;"174" o NP
. : oLyt . ®
b The retaining wall was new with the 1954 Repairs. The drain holes at the base of thi: AR
4 appear o be open and working. At this timethere was no water in the.ff The Abutmest AR
+ concrete is weathered but appears to be structurally sound with no large holes or cracks o
. (see phoro #1). The stoplog section is made by bolting a channel to the abutment (photo 3). = . .-
J. v This was grouted in and this has washed out and been repaired several times, the latest IR
being Spring 1976. This chaannel should be removed and replaced as it is heavily rusted. i o
The Abutment should be refaced and a new stoplog slot be cast in this new facing. AT

- - 3. Stoplog Spillway: ST .i?é” -

r" . . . PR

3 l[ This is a concrete spillway founded on ledge. The stantion beams are grouted in
the concrete (see photo #5). The concrete is in good shape, but ir does show signs

of wear. There is one area shown in the photo where the ledge has disladged itself,
. this area should be concreted back in. > .

.:. Lo

- ._" -_" - .:.
R R R

“T 4-

Sluiceway (belov stoplog sectinon) _ _

- This area is founded on ledge and has sand and gtavel on cop. 'rhis is washing

“.back into the bank and will be thzeatening the safety of one camp in a few years. A
retaining wall should be built in this area. This wall would be about 10' zall and 100

. to 135 feet long. Because of the large drop, several emergy disapators should be built

.~ between the existing wall and the proposed wall.

- 5. Stoplog Pier: o : Tl e f_..;f e

' . oo . L de
N T vad R

P R I _‘;3-.‘.‘-4 L T

S This pier is in poor shape.
- weathered badly (see photos 6, 7,

.- concrete and refaced, It appears
~ plier and also at the other end at

There are several cracks and the concrete is

10, 11). This should be chipped dowm to solid
that the catwalk has been rigidly fastcened to this
the abutment the expansion aand comntraction of the

steel beams may have caused part of the cracks in the pier.
:ifa 100 year £lood.

6.

The cacwalk could be

lowered about 3 feet to make operation easier and still be above the flow level ac
When the new catwalk is installed it should be anchored only at one end.

Retaining wall (below stoplog pier)

This wall has several cracks
This wall should be refaced. - .1

This is a concrete wall with no reinforcement.
where the wall has shifted due to expansion and contzaction.
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R W VR B S

alnd oD o N oo TSI TP S e T T




-

LBl B dade Bame Sade o pun e 00 I S avh Jnal AV r S SR AEC IR A

v " 5 2 AP Sete atentd Iaaas St ene ot v R A I R A L R BN

Weare Reservoir II Decaember 1%, 1377

7. Right spillwav (South spillway)
1
This spillway was new in 1938 and the upstream face extends down about 5 co 6 fset
below the cresc. At the time of comstruction zhis face was back-£{llad with earzh,
This material has been washed away exposing che bottom of the refaciag.

This area should be back filled and riprap placed on cop of the fill to reduce
the erosion. The concrete in this area is in good shape. There are a few very
small areas that are in need of repair. These can be patched with an epoxy type repair.

8. Lt Spillway (North spillway)

This is the original spillway that was refaced on the downstream side and
capped when the Rt spillway was builc. The dowmstream face is in good shape except
for a few areas that can be patched. The upstream face (see pnotos 13, 19,20) has
been erosded im two areas. One about 6' below the spillway crest and the other about .
15' co 18' below the spillway crest. These ware caused by ice action. The lower area ) 3 H
was present in the late 1930's and due to the operacions that were dome at that tize, el
This upstream face should be refaced with about 8" to 1' of concrece. This area should ST
go from che crest dowan about 15' to cover. R

9. North Abutment

This abutment is in fairly good shape. There is some concracs arosion ia che
location of a cold joint but this could be repaired with an epoxy.

10. Garces:
Both gatas are in good working ordar.
11. Earth Embankmenc:

. There are some areas near the North abutment that should be £illed and coversd
with loam and seeded. The downstream slope should be cleared of heavy growch.
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MEMORANDUM e

RE: Inspection of Weare Reservoir Dam - November 21, 1963 e

- -~

‘a

An inspection was made of the upstream face of Weare
Reservoir Dam adjacent to the gate house on November 21, 1963.
The arsa in question had been inspected in 1954 and photograohs
taken at that time showed scaling concrete about 16 fzet below
the crest ruaning across this section. .

During this inspection, it was noted that this original
scaling area had not appeared to change in size or shape near the
water surface at 13 feet below the crest. However, at the upper
level of the dam 3 - 5' below the crast, the former small scaled
areas have increased in size. This condition was probably caused.
by the action of ice at this level.

The extent. of.rhina c~aling does not appear to have changed

f ﬁd&y t..n:.ly in the past 9 years to warrant repairs.,

It is recommended that these areas .be checked regularly
and {f substaatial changes are noted, the necessary repairs should

. be made. "

-

Vernon A. Knowlton
Civil Engineer

v A @ e cwte e -

A S NP NG NG A W S WA S T




2

4 ...n.ya >

R o Rt » L IO
.. &.“..... - t\<
. T al

.-

.\-

.




.
!
L

L. A T 1_".»\.- T Ty p— T e " T T TS T -
v e e . -
1 4 '. ’
— -
. DECRISTETCTION T AN A0 HIGERAY
2 -
v o —
- .
: A e
Twaem 1940
". . ° . , . - :\.
. o e e e [ [ [ °
LR, —




R T T Tt Tt e Tty e Rt oo

2 Smmeary and Comclusicns R

- Zocatiom of Sszervoir Lz _

L Zasic Tata wz L
Tescrijtian of Present Cam g 2.7 . -

ctorm of ‘eptember 13I3 &- B

? : Esti-ate of Cost of “roisct K3

o Furda vailakle . 3

5 . Arsual Cost 9 '

ﬁ E T antebive Cchedule of Gate sxd ~iliway I8 .

- Sperxtion )

: . Boreflts Zesaliinz Jrvm tho Sroject 2

b - Prosemt Omersilp of om axd Flowars Rghts 18 R

o ST e

IR O

s »e

Ao e a7 s 8

.t X
LIPSy WV P Y S S




R L e M e Ly S SR s e e e e e gL arl s Bl B Sedl Sl et e Sus et A e I Be S Jhas- e ot SIS J A AR iy B St 20U A R _.__"-T

o .'4
At

i ) U

f
A Aadee el

e ot Al D VT eTe WA ~Tma Ty W ) ST .
:_...S:‘......CTI.T OF WORRS REZITTCIZ T 235 ...L‘GEEA! . S

And,

“ s _.-:" : .
. - O YEATZ, M2 ZUTCIIEZ : .
. g sptiek ’? mr L ..US o2 . ‘4-;“’ i - E : . '
~ The Zoare Zeservoir Urojcct comsists of -abu.dm.g 3 .
Cam across tho ‘{sealtoqueg lver and an u'}‘aeect Ry, m e

- mashod out "u:"..ng the fla0d of “entembor 1953, This daz, J.o- e 3 o |
' cated In Ceareo, will form 3 recrertionsl and flsod comtrol reeer~ -. g

Tir cumed axd controlled by ik Itaie of Jew Exxshire. Carvers : . <

r have becm =xia, dcsi,_';m srerared, consiructian Hds rocelived a..d

the foliowing report writton. e i=mlor {Jacts fouxd are:z

-

“le The reermmir w1 have s mober soufoso aroa of 338

-

I sma ::t‘. a [rosa crpacily of 6,2C0 acre {eet. - Tk SR _‘:-. N ‘.. .

. % T recoastractiom work mill ca:s..; c:~-a;:.acz=;m | ‘;_ L |
3 : tﬁdm*.a.&‘*c.oﬂ‘u:dof‘:hedanﬁ"is.apm“d N '.‘~ _
. - | ’tm fost axd =dth ".‘.a"ta-' siopes =pgtroxm ¢x=d m '.‘hc s"..l- 4 y " !,
them Hrve tines. o i ,....'.;’;'_-,.* ;_‘;[.".f B T

' 3. The catimatod cost of ito zroZect s ,53;“1. ] ..

' 4. Purds aro svallsdlo %o swet the cozplote cost of ite \ _
‘ S T """m coot of ke ""°a°¢" ia m“d as -*w;‘ - -f'.‘_._.‘.“..-..‘.f.‘_‘.t
- | | o

-
. .
[ [ o [ L o ® ® L o o o L L
it emwseTos R - . ..
° . ~.<-. N M N - L --‘ - "‘ . - - . )
- .. o . -~ -- - LI .. R - '“4 PO . . . -~ K '.. .~ .< .~ R - - - - .

M M EAER AR SN PR . ‘. P T e T
- <. e o et . - . LR
ta '_Q'_A.._""'-"A'A-A'A J."‘.A.AAJA.) ‘_‘-}J "1.‘ "A_‘ ‘-)-A“ v} B ADamd S ol e 4 a -1 P < Aa 3.0 2 o 2o re




.....

-u- | o BRI

i_ G.mbena:“' n-aatl'.c-aro‘oetmmctl-:}.or— |
S crvational Senofiss ~iich will result from a lsko saittained at
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Coroperty 13 23ld o =ny other jerty ihod the 3tate or 1s Tied
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s ledre 2ropted off and the botiam of the cors mll wns not
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k. . WEARE [PROVELDNT ATD AZSZRVOIR ASSOCTIATION.

Contract and Specifications for Building Danm.

i 5 ' K - This agreement made and concluded this 18th day‘ of“‘.'.'a.mzary' _
L | in the year one thousand nine hundred and thirteen, betwe'enﬂ f.he R R
; Wea.re Izprovement and Reserveir Association by its E'esident
i ; pany of the first part; and Fred T. Ley & Company,: Inc. vy ita

- ~V:I.oe President of Sp*ingfield in the state of Jaasa.chnsetts,
yarty oi‘ the second part: T ‘. C J}l.:.ii--,_.i?.: D ',

Agreenent. Ae w&tnesseth that the said pa.rty of the second pa:t, 1:1

:i considaration of the covenants and agTeements herein mtually ,

[ '.: : entered into, and under the penalty express in a boad bearing e*;reri
! date with these presents, and hereunto annexed, does for itsellt,

and successors, covenant promise and agree to and with the pa:'ty ‘
) of the first part, tb.at it the said party of the seoond na.r‘t, shall -
-] . and will ia a good and. workmanlike manner, at iis own proper cost :

| ane expease, do and perfora all the work and provide all the ’ '
mater 1als called for, and all tools and 131,0:. required fo" con- ::;::‘ e
g atz'ucting the entiz'e work 1n accordance w.lth the specificatigng

: hereina.fter aet for‘th, and the plans mrnished a.n& %o be: turnished

and the directionn to de given from ti:ne to tine as the !ork

.

v
mre ot
i~y

-progresses, and to the funll approval and acceptance of the " U SRS
Associaticn ard its ‘engineer; and does ru:rthar asree that the t
| sald Association shall be and is hereby anthorized to a.ppoint suoh

MlololwEi. T

i ensineer and. asasistanis and inspectors und.er hiz= as it may | deem
' proper, -ts uspeot the naterials to be furmished _nd wo:k ..c be

b3

done under thils contract ‘and a.g;':;ae:nen‘t and tc see tha.t the sace |

‘eorrespond wiih the speciﬁoationa. ‘ e = "
And. the said. pa.r*y of the second. pa:.'t hereby furthe.. as"eea

z' that 1t will cormence work within 100 days of the exacu*ion ot

................
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the plans and specifications on oF before the first day of

September 1913,

3. 7To prevent disputes and litigation it is further agreed

that the same sagineer shall decide as ta the meaming and intemt’ g

of these specifications and the quality and quantity of ihe work
required under them, necessasy to the proper and full cmietion \
of the work; and his decisios shall be final and biznding upon ”;*

bath parties,

C. Therever the word "issociation" i3 used iz thls agresement
it shall be undersiood to Trefer io the Weare Improvezment and e

Reservolr Asscciazion.

Fnerdver the word "Sngineer? 13 used hereiz it skall Dbe

understood %o mean the sngineer of tkae Associatlex= o= 2als properly | 0

authorized agenss, liziiad i3 322 pasiicular duties ertrusted tg Ll I

them. .
Wherever the word "Contractsr” is used zerein it shall be
understosd 1o ZJean the party of tha sacond part toc tals agreement, .

lagal
or i a-r%presentatives.

D. Sneciflcations,

Jor Bullding Danm, etc,

1. The dam will be built 20Toss the Sorth Branch of the RO

Piscataquog Adver in FJorth Wears, I. E. _ - .-. 1
, Fozk %4 2. 7Tha work to be done consista in bullding a daz of |
." ) concre2te Daseary wiith large stone exbeddad, wiitlk the necessasy
wi::.g walls, abutmenta, core walls, and gate ckamber, all of
consreta; in making Tollad emdankmais of selactad matarial on
i each end of daz; i3 carrying all foundations i3 a proper f3oting R
wnetaer ia eaTta or Tsck, and il doing all other work coniemplale L .- .

oy the dlams and speciZicaiions,




-J_

} uantities. 3. Following are the approximate quaniities of work to Ve
done.

-

850 - cubic yards earth excavation.
k )] 250 = cubic yards Tock exzavation.
; 2000 = qubic yards concret2 masonzvy,

o 18 - cubig yards reinforced concTete
- masonry in gate chamber.

- 16 - lineal feet of 35" cast izom pipe.
1 - 36" Gate

- Ll =« 36" Gate | ]

F 3100 - cubic yards earih embanikment,

o 400 - square yards rudbla on upwstreaxm
slaopes oi =muanizent.

Soundations 4, Foundations in eari: are to ve carriad tc suck a depih
in earin.
as the enginser may direct and z2re to e of 3uiiadbls widsh i3
receives the forms of the concreta.
- All tTenchas and pits remalning afier masonry is cone
b stzucted aTe to be filled with well puddled and rammed matarial
selacted for the purpose.
?oundaj:ian: 5. All foundaiions of walls or ladge 2Te i be carefully
= Toes claaned, washed and swept of all dir{ and ruboish; all loose

po=tiona of ledga are %o be removed and ail seams fillsd wish

moTtar, gTavel or concreie 23 may Pe indicatad by tha enginzer,
| If in his judgment the ledge Zoundations shoulid se of tae
E g>eat a slope, it will Le excavated in staps or benczes of

« ) approximately level secsion o Tsceire <hs zasonsr.

The trenches for cut=0f7 wall under dam 223 co2 valls

| are %0 Se Dlasted with 1liski caarges o zreoid shatteri:z.g.:he
S
R sound ledg2 o eackh =ide 3f tze itTench, o opexning seaxs.
> ° ) [ ® [ [ ) ° ° ° [ ° o ° ° °
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T - Surplis )
. T Eapen. 9. J0 surplus eartih Tesuliing from construction pits axd
trenches will ve paid for as Yotk excavation ard £1ll, unless a
- haul of more than five hundred (500) fee: i3 required %3 dispose -
= ST 4
of is. N ST
' S
lighi- 10, Hteasures shall always te taksn Ty tae coniTacior %20 ensuTs Sy
1113. .“
the safaty of the pudblic 57 such lighting, fencing, or oiker o
] o
meaxs aa nay bha necessary. ‘ o]
Heasusz- 1l. Xeaszurement of concret2 masonry will be allowed of the - -
ments o7 '
' concTese. aciual seciion of tha Work as buils,
Yeasurements of earth excavation for walls and oiher
Yeasurew
ZJent3 ' in 3tSucituses will Ye allowed Y0 a widia one foot zTeaier on each
;- earii,
L side than the widih requilred at the depila at t2at »oizt and wisk
ver<lical sides.
¢ - v v e . @ . . . e e
Al T e RIS R

I

e T ——

B il Raligie e ey

el L

t ) - S |

Shorizg, 6. All expense of shoring, shaeeting, coffar-dams, dracing, .',-_ -’._-1

bailiag, SR

8t¢c. pumping and hailing foundations pits in Tock or earil: snall de T

included by the ComiTactor in 2als uailt price for such =material. f

) : : e

'Managee 7. During the entiTe tima of axecuting the work ihe CemtTacto: -l

. ment of RSN

~. water. shall at kis own expense provide for the praper pratection of the
same againat walter, whethay fIom ths stream or fIsm susface wash.,

. All deviating of such watar and the providing of suitable R

» channels for cacrying 1t =way, togetner with all zecessary Tloxme , R

< dams and coffer dams, and all negessary pumping and bailing, shall R

) o

be done oy the Contracior at als own expense, R '1

. Bxcavations 8., =xoavations in rook and earth will e made to itla lines

v+ to linme : SRR

" ana grade.and z>adaes ziven by the enginesr. The price for evcavations ' 1

snall include tae cost of refilling <renczas and pits, disposing
of the surplus material, puxmdiang and va2ilixng, sheeting arnd shorizg SRS
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thoroughly cleaning the 3zane, moistening and 2ddi=zz a l-oyer

of mortar vefore tihe new concreta is deposiied. A2l consrete
shall ve mixsd fresk for eack piece of work for which it is to
be used 2nd shall 2ot De used if it aas been allowed to stand

lonz enough to take an initizl azet.

15« In the Dam and abutmenta and 21l heavy walls, la~ge stones
are to be embeddad in the conorete. They shall te placed iz 2
full bed of concrete and akall be completely susTounded by
concreta, Taey shall ve laid far emougk apa~t to allow tlhe
conorete to Ve plaged around them thorosughly and =hall =gt conme
»itkin a foot of the outaide susfaces ol the struciue., All
stone uzed mist be tihorouzg:ly cleaned and all isTegzlar prs-
Jections, loose poriions and fealher edgea are %o ve re=gred dy
the harmer vefore the sione is szet, hut ac dressing of ouch stone
%ill ve zlloved on tha wall o~ bresldig ol projectians of stone

wd2ady lzide. .

17, e sand to ve uszed iz ihe coxrercia =3t Le clean azd

22o=3 and 15 to ve 2ppraved LY the snginear,

12, tazn2 used in ocoacrete 13 45 Sa 2laan srugiiad or gravel
3tone of a2 siza hetween onz2=n2lf ingh and iwo and onewnalfl

inches,

19,  The 36" cast irsn pipe is i3 Ve l2id in a full ed of
concrete, It 1s to be laid to lize and grade azd the joiats

zell node. o .

20. A 36% Gata valve will be 3e% in upper end of 36 ixck
pipe, it is to be carefully plumbed oxnd 43 45 Te fusmiskad wiin
a zate rod 3us=osuntad Dy 2 wneel 30 as is be gperatad at ixa

top of tihe zbutment,

- 4




Naaiwysw
men® of
exXsa72e-
tions in
rock.

Yeasurem

- mant of

b))

~o%

fillizz,
Yeazurew

ment o&f
pize.

Smbanka
nent,

Conzsrate,

Cament,

Concrete

lzdd,

Measurament of Tocex excavaiion 7ill be allawed of the

-

-

|4

2tdal ¢ress seation as removed By tas order of the smginear,

Zsasurement of Filling from borrow pits will be allowed

of thie aqiual segtion of suca masterial as deposiiad in plzae. !

xeasurement of 7ipe will be allgowed of ths actual langih

laid not including gate. R

2. The embaniment on ends of dam will be Tuilt up of

material satisfagtory to the erngineer in 2erizornital layess not

exagading eight inches in thickness, 3 te well moistened and

rsaled apd 21l larze atone removed. The dow sizeam slopes

are to receive tae loam gotained by utrippling the sice of the
dam as a final coating at tke expemse ¢f %he csorirachor., Tas |

Upeateun Tace

31.53d 2% o poisE 3oT oguaves yit2 4o a2 Zzclulad by 4ks coae RS
- - o oAl izl
tTactor in iz bid. L LA
13. Concreta in Dam, abutments and core well is ta be compes:
of 1 : 3 : 5 mixtuze and in Gata Chamber of 1 : 2 : 4 mixture, -
J i
i4, Portland cememt of ax acceptable brand 13 4 e used in -

the work 2ad is %0 be capable of standing the siundard tesis of i
the American Society of Civil Ingiieers as amendad i:x 509, It , o

.18 to be storTed in weather-proof sheds and raised above the goou -

aad kept dTy. Jo gemeni found %o be coarse, caked o iz any way ;

unsuitable 2kk2ll be used ia this mork.

15. All concrete 13 4o be thorsughly aixed aznd is %o te

depositad ia logsTs of not zore

n
and well rammed.”, All suTfaces of 3et concreta or ladge s RIS
which fIesi concreta i3 %o be added, =ust e presared uy e
e
()

of emtanimient is to ve ruchled wita stone carefuls ..

toan six izckes in taicimess -l
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Thavrer School of Civid Engineering,

CONNECTED WITH DARTMOUTHM COLLEGE,
POST GRADUATE COURSE

ROSERT FLETCHEA. Pa. D.. C. &. OIRECTOR.. Prel. of Ciru Esgieswring.
i. V. HAZEN. C. K. Pref. of Cini Sng. os Cheadier Fouadstiea.
CHARLES A. HOLDEN. C L. Prot. of Clivit faginesring.
F. 2. AUSTIN. B 3. Prof. of Elecuucethnics.
SIONEY L RUGGLES. C. E. lasrecror.

%ma'nsa, Y. z@% Usy 1, 1912,

Bon, T. ¥. D. Horthen,
Publis Sarvice Commission
Coneord, N. H. ) °

Dear Sir:
Arcording to your regquest [ hereby eubmit ry revort aad findings

relation to the pronosed Jdam at lorth Nesre N, H., insvected on the

in

25th inst., in comoany with vourself and lr, Jobn . Storrs, Civil Bxngineer,) °®
The nlans and specifizations on the whole apnear to be welledrawn . S

and design well r2de and adjaoted to the situation. A faw suglestions may be i

made, however, ahizch need not imdlv say unfavorable criticism of the skill f:V‘L

-y

ani compatence of the designing endinaer; hut whizh involve some largey Sl

2gsects of the case which those who are more intent ucen the {rmmediate con- ° . = 4

structive details cf the oroblem are ant to overlook. SRS
The first sujgestion soncerns ‘

ik SPILLMAY,
This has an effactive length of §3 feet nearly with s nossible
- overflon under 5 faer head to the very surface of the sarth ezbankment., But i
it would net be safe tc allew mors then 4 1/Z fest hesd whizh would ke & :
inches sbove the too of cors well. '

Using Coffin's diairam for wide crested wisre, extending the
surve for 10 ineh ride crest and assuming the trend of the curve to show
123% of overflown abtove that from standard Fransis weir with 4 1/2+ fest
nead, I find that this dan might nossibly discharge abeat 24C0 second faet :
with water standing 4/1/2 fest above the crast. - Now the map of this regic’ . ©
in the New Famoghire Atlas (7alling snd Hitchcock) indicates asbout 20 squar)
milas of 4drainsge area zbove the Jar, - and dividing the shove result by fifi'
#a have about S0 eeqond faet diechar¢e ner sguare 2ile. Referencs to 3Jata

) i" ¢iven in Turnesure and Juesall's "Oubljs Vater Sudnliese”, * showng that this:,n”
; iz s possitle discharge from such a ueter shed and may be erxmescted, . '
'g" The results of computation from zeasurements of thres dans dJown- P

stresm from this eite ¢ive only ap asp=oximate idea of forzer flcods along -\ - 0
this stream, The 4a1s are so various in form, and our knowledge of orozsr .

TT s

i * Jehn %iley % Sone, Yew VYork, 15CE&, ». 7C.




co-efficients for such forms is so imperfect (as most of the data in books ) [
relates only to heads of lsss than Z¢3 fest over the crest), that our -
figuring woon them has a large element of guesswork. -
‘For the first dam a very definite height of 4 =22t (by mark) ,
of floo3 atovs the 2rast, ten years ago, wss ¢iven by the factory peovle. oo
Cur most probable formula for this shaos of dam gives a pvossiblz Jischarge .
of 23200 second feet * or 70 seconi faeet dsr squsrs mile. The opening under
tha bridg¢e below is 20' by an average of 7 feet below tke logs, giving 210 o
square feet, At £' osr second average velocity (easily possible oa this S
steep slooe) tha discharge would be 3480 secoad feet, whizh wonld nrobably
take off ths brijge, 680 A . PO
‘At the second dam the dats obtainable was scant aad unﬂertaxn.
not senongh even for a good guess. At the third there was definite mark of
a flood hsight of 37" over a dam €4 feet long;but the tyvs of dam was not N
fully observed, A reasonable assurntion of zoefficient gzv-s lecs than 2CC0
sesond feat discharge, - R :
So far, thersforse, the s5illwey seems to be sdeguats; es3necially
‘when we consider the storags 2anacity and egualizing offect of 325 acraes ' o
coverad with fonr feet denth of water., Yoreover there are at lesst two more TR
zonds within the 3drainade area, - ZSre¢é's and Dudlev's - =zich the writer Sl el
has not seen., Also another Jdsm was incidentally mentioned, and this shonld JRDAE
-ba_investigated to learn whether it is in such condition ag to be lisble
to fail and let enough water loose to threatea the safety of the dam being
built, If the map consulted is fairly accurste the area of these nonds, w»ith
the one to be created, may be §00 acres or more, - s2y one twenty fifth
of the drainage ares, Hense svery inch of azinual :23-2.1 would raise thess
sonds 25 inches deen, if none flowed away; but allowing ope third out-go
while the level is rising, - the one -iach run-cff wonld raise these levels
.16" whizh would be so much }2123 in zheszk hy fhe-nonds, - =ay 1050 acre feeot
of water, It would snnear therefore that the nrovosed soillway is amnle for -
.3 inches to 4 inchaes of actusl run-off, if it does not come too fast. |
Nevertheless we have to =onsider the vossibility of a clouwd<burs:, .
oF of a warm Fetruary rain when the ¢round is frozen sad coversd with several |-
. inches of snow. At the Ssestwater dax . in Califorzia, where a 35illwey was N j
T provided more than sufficient for the Jreatest floods thea known, thews ! L
- asms in Jannary 1855 a series of dJownoours which 2aused 3 ryn-gff ten firves R
) greater than was beliaved to be nossible, which ovartonoed the 3an two feet
' dsap over its entire lsngth?,At tha Eanover reservoir ths wnriter hag seen a

e Treat1se before nased, Dage 233, case 34, -




flow ovser the spillway of more than 100 ssec013 fest Der square 2ile, where
the reservoir covers o129 thirtyfifth of the 3drainads ares of two sauare
»iles. At Fhivpany, N. J. 8 discharge of ‘228 second feet per sauare nile
B is recorded from an ares of 35 sauare miles, which is oaly a littls more ;;h;;;_
| than the arsea tributary to the »rovosed dsm. The recent -excessive ruoins in e
Chio and two other states, where in some districts more than 10 inches ST
fsll in three days, is a cass in noint. A4bundant records show that aay snot
in New Bngland is likely to be the center of sxcessive railTall. In the -
great stors of October 18€3, 12 inches of rain fell in three days over = e
region in Connesticut, and six inches in Eanover, during the same time, In

such csses, after the first few hours required to sozk tke ¢rounrnd, the re-

- mainder of the rainfall is n2arlyv_all ruan-cfif. - Adsin if a dam anove should

fail during a time of high water a flood uoon a flood would assail tka work. °

Enough has been cited on this noint to justify tke Firsy '
racorneadation: that tha zors »all 204 shutnmesis 22 builn 18 inshes higkar.
This iavolves but litt2e extra cost and no change in snecifications. This
extra height may 2ot be naeeded once in 25 years; but when the crisis comzes
the nead is desnarate, _ ) . o

THS CCNCRETE DAM B ' ) S

A sugg¢estion is maje here to cover a noint usually overlooked RSt
in d-szgnxag such structures. In tha accompanying sketch all figures are
oaly aooroxirzate, and resultsnt stresses derived eimnly by ¢rarhizal method.
Stresses ars for one lineal foot only of the dam,.The resultant sressure e
. for {311 nand, as shown, strikes the bage near ths ceater, Bst the~3jjigjg;3;fj;€’3f;
E - oressurs for the gyartannsd dap will be uaiformly distributed over the eg- L
S tire water facs snd hense its center of pressurs will be at mid height (=ot
at ons third height as for sond just full)., Assuming 3 possibkla flood over-
flow of six f=at deoth above ths srest, and adding four fest to that for
‘yasgun affact; this additional srassure acting at mid height is (8x€Z.5=)
500 pounds ver square foot uniforaly distributed through the entire denth,
or 15000 pounds total., As to this vacuum offect I quote from Professor
G. S. Williams' discussion of the well known large scals experiments at
y ! Corasll Unaversity, - Transsctions of Azerican Society of Civ11 Eaginsers,
Vol. XLIV, 2ags 234:=- *

"0as of the zost imoortant facts brought out in the mast year's R
favestigations in the Cornall Hydrsulic Laboratsry has been ths formation -0
of a vacuun zore or lsss serfect behind the falling sheet when air is not : _
freely admitted. Nith a meir € fo2et high, the Tnited States [esn Naterwaye RIS
Section, = head of 1.5 ft. has Zean observed to r2ise water bshind the sheet -
to a height of Z ft. above the level of the lower pool; and with a weir 8 ft;.ffj{fj
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"I recommend 24 2 riden
tending to a point eight €
~ej-for this would not

T TEWTOC T T, T T = e s .

high and a 2 ft, head,the water behind the sheet has stood 5 ft. abovs the
level of the lower pool. The bottom boards of the plank anrons havs been
torn off freguently, aoovarently by the suction of the falling sheet at the
toes of the dad. eees the oylling off of the granite facing on the dowan-
stresm side of the Auvstin Der, while that at the erest remained sractically
intact, apnd other instancss of sizilar ohenomena tkat have bean resortesd,

seom to indicate that there may have basn a very decided suction there on the i~ "]

occasion of its failure, This teachss that in the dasign of spillways, the
practice of conforming them to the zurve of the sheet, in order to obtain
a smooth snd comoact overfall, should be reversed, and avery nrecantion
taken to orevent the sheet reaching the foot of the dam in a commast mses.”
' Now the orovosed dJdam will hafe an overflow closely 2o0afined
between the shutment walls with no chance for air to 4et beneath tha strean,
4 vacuum effect or suction causing unbslanced atrzosvheric oressurs, and
2d4ding an uncertsin oressure at top of the dam is inevitsble, In view of the
facts given by ¥r. Nilliazms an 2ssumntion of four fest for this extra head
is certainly 2sonservative, As shown on the drawing the added affect from
the overflow (15CCO assumed, but 17500 really with flashboards gdone) canses
the resultant orassure to strike the base so far-in the onter third that
ing 2f tbe2 toz of tlz daz of 2% ls2asi four fesk, ex-
ht feet up on the facs, The ajditional concrete neeja-
axzeed 70 cubic yards orobably.
23, Another sugdestion is that a back fill of sand and ﬂlay be
"maje against the heel of the dam as shown in the sketch. Probably the
enginesr intenis tc 30 this anyway, as it is common sractise for obv1ous
reasons. The silt which the stream will bring down in tzme w111 not be uni-
formly olaced, : . T
4th, The guestion of temperature and sh*znkag- stresses ‘in so
long & mass of consrete orobably has been considered by the engineer. Tha
drawings indicate no provisions for exzsnsion and contraction. Cuninions
differ as to how far it is desirsble in such a dam to use rsinforcement to
resist these forzes. This is not intended ag 2 zriticism, 274 the writer is
not nraevared to state without more investigation what nlam he wouli adoot.
The matter of =2x32n5i0n Joints, ‘however, it might be well to consider care-
fully., The extremees of temperature in our zlimete ususlly cauee 2racks ina
sasonr%igg large; especislly when so mush is exnosed on both sides as in
this 2ase when tha sond is low. The VYachusett daz of the Uetronolitan Water
¥orks, Clinton, Yass., of conarate 2yolonean Tasonry, lazd w1th the ntmost
care and expense, has shown cracks.
5th, Referring to ths specifications, 9age 3, article 4, [ venture
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- . high and a 2 ft. hesd, the water behind ths shest has stood 5 ft., abovs tha
- ‘level of the lower vool. The tottom boards of the plank aosrons havs teen
torn off freguently, soparently by the suction of the falling sheet at the
t tos of the 4am. .... the oylling off of the dranite facing on the down-
e stresn side of the Austin Dez, while that at the crest remained practically .. - .. E
intact, apd other instances of sizmilar ohenomena that have bean resortes, ,;f_: T
sson to indicate that there may have bsean a very decided suction there on the'jﬁgf:’f“
occasion of its failure., This teachss that in the design of spillways, the y
practics of conforming them to the 2urve of ths sheet, in order to obtain
" a smooth and comvast overfall, shonld be reversed, 2134 svery precaution
‘taken to prevant the sheet reaching ths foot of the 2az in a cozmsst maes. "
- Now the nrovosed dam will hafe an overflow closely-confined
between the sbutment walls with no chansce for air to 4et beneath tha streanm,
A vacuum sffect or suction causing unbslanced strosnheric sressure, angd
2dding an nncertsin oressure at top of the dam is inevitehle., In view of the
facte given by Mr. Williars an sssumation of four feet for this extra hLesad
is certainly conservative. As shown on the drawing the added aoffect from s
the overflow (15CCO assumed, but 17500 really with flashboarzs gone) camses .- -
the resultant prassurs to strike the base so far-in the onter third that e T
of tis tos of the 43z of 3t least four fest,ex- . U

-
o
.
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"T recommend 2d 3 zidaning of
t‘nﬂlﬂﬁ te a point eight feet uv on the faze, The 3551’10“31 2onzgrete n=~d- f_ ,,,_ 1
'-ea for this would not axceed 70 cubic yards orobakbly. '

2 o 34, Another sugeastlon is that a back fill of sand and ﬂlay be
- Cmaje against the hesl of the daz as shown in the sketch. Probably the T
P - enginear inteasds te Jdo this anyway, as it is common sractise for obvions ' o
F : reasons., The silt which the stream will bring down in txme n111 0t bs wni~
X forely slaced, ; R L]
. . ‘4th, The guestion of tempsersture and shrznkag- stresses in.so S
{. - -- long a2 mass of conersete orobably has heen considersd by the engineer, The ) ®
drawings indicate no provisions for exssansion aad coatraction. Cainicns

differ as to how far it is desirable in such a Jam to use reinforzamert to 711'\'

resist thess forces. This is not intended as a sriticism, 339 the writer is -

not orevared to state without more investigation what onlan he would adoot.

The mattoer of =2xpansion joints, -however, it zight be well to congider care- . 531;ng

fullv. ?he extrames of temperature in our alimste nsuslly sanee arasks ia Ll

asson'vA=5 larde; esnecislly when so nush is exposed on both sides as in

this ~ase when the nond is low. The NVachosett dan of the Ustrosolitan faster T

¥orks, Clinton, Mses., of consrste cyslovean zaszonry, laid thh the ntmost

ssre and expense, has shown cracks. .

5th, Referring to the specifications, 2ade 3, article 4, I venture
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Y. v
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to suggast that this stioulstion is liablm to be slighted, unless great‘cate
and sttention ars constantly ¢given to it by the inspector. Tha contractor
I is handling the esrth by derrick and bucket and his forerzan will be temoted
- to dev0osit earth too fast. It is required that "All treanches an3d nits re- . L
; maining after masoary is constructed are to be filled with well suddled fﬁ-i;fo
' and rammed materisl aslecied for the nurnose”. - The kind of material and ﬂ{fff;?f
its placing should receive the sams scrupulons csre as ths bnilding of the ST
earth embankment,, Foremen are apt to think that, having the cors wall,
the earth behind and in front can be out in almost "any old way?, Bnt ‘it
‘must. needs be Jeposited 2nd rapped in lavers pot 2xzesding & ipghes in ibizk-
rg;;g. so that tha water =annot anywhere act against ths w2ll ognder fnll
pressure. : : SR S

6th, In artizle 12; nage 5, of specificetions, I would change
eight inshes to six inches, so that the snreading of the hucoket-lcads may
be mors carafully done. Also require removal of all stones excesding four .
_.inchee in diameter. » L
- 7th, In article 16, 9ages 6, I would specify that the gstgnes Lo
. embedded in the mass of concrete shall be serarated by at least four inches
of consrete and have this very carefully ratcheg so that there zay he no
~voids in the conzrete strusture, ' T

Trueting that these suggestions will zot be viewed as ajverse
eriticism on hhat is in ¢ensral an exzellent design, I am Lt S
f_j' Ver_'y respectfully, o e R
| - Kbt Tz~ v @

N [
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APPENDIX C T 3
INSPECTION PHOTOGRAPHS .

Photo No. Description ENERNSA

: 1-2 2 photo clockwise sequence looking from ﬁﬁﬁi"§§

i road upstream of north end at the up- -
) stream face of the dam. Note log debris o ]
in water and eroded path and embankment o]
face next to abutment. S )

3 Looking south across crest from top of R :
[ - north embankment. Note spalling on face - 1
of middle wall.

4 Close~-up of eroded path on upstream face
of north embankment next to concrete
abutment. Taken from gate house platform

Q looking down.

5-6 2 photo clockwise sequence looking from
- downstream channel at downstream face of SO
B dam. Note rocks and debris in channel, U

: undermined end of training wall and trees
R | growing in channel.

7 Looking north across crest from top of
stoplog spillway. Note log debris on
north end of spillway, spalled face of
middle wall and slight bow to catwalk.

8 Looking at downstream south bank. Note : N
soil being undermined adjacent to cabin, IR

exposed ledge and trees leaning toward SRR
downslope. )
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APPENDIX D
HYDROLOGIC COMPUTATIONS
WATERSHED MAP
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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