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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

NH-0031 5

INTERNATIONAL PACKINGS CORPORATION UPPER DAM

BRISTOL

GRAFTON COUNTY, NEW HAMPSHIRE

NEWFOUND RIVER

November 21, 1978

BRIEF ASSESSMENT

The International Packings Corporation Upper Dam is a timber
cribwork gravity dam with concrete abutment training walls, an
earth embankment section, and a stone masonry wingwall section. -.

The dam has an overall length of about 285 feet and a height of
about 17.5 feet.

Based on the visual inspection and reports of past operational
performance, the International Packings Corporation Upper Dam is
considered to be in fair condition. Major concerns regarding the *
safety of the dam include underseepage, deterioration of timber
components, spalling and erosion of concrete, and lack of freeboard.

The International Packings Corporation Upper Dam is a small size
dam classified as having a significant hazard potential. In
accordance with Corps of Engineers' Recommended Guidelines for *
Safety Inspection of Dams, the test flood is one-half of the
Probable Maximum Flood (PMF). The test flood is estimated to be -. -
12,600 cfs. With stop logs removed, the spillway capacity of the
dam, including the control outlet, is 40 percent of the test
flood. The 1/2 PMF would overtop the dam by approximately three
feet. *

The recommendations and remedial measures outlined in Section 7 .

should be implemented within 12 months of receipt of this report
by the owner. Recommendations include further evaluation and
investigation of the effects of underseepage and the limited
freeboard. Major maintenance items include repair of timber and *
concrete elements of the dam and repair of eroded embankment

IPC Upper Dam
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slopes. A plan for around-the-clock surveillance during periods of
anticipated high runoff and a formal warning system should be
developed and implemented. A program of annual inspections by *
qualified engineers should be instituted.

10 ,. EDWARD C. JORDAN CO., INC.

S ta 1e E. Walker, P. E.
I. ", ' Project Officer
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PREFACE

This report is prepared under guidance contained in the Recommended S S
Guidelines for Safety Inspection of Dams, for Phase I investi-
gations. Copies of these guidelines may be obtained from the
Office of Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase I investi-gation is to identify expeditiously those %
dams which may pose hazards to human life or property. The assess-
ment of the general condition of the dam is based upon available . 0
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, . -
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion 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 S S
and may obscure certain conditions which miqht otherwise be detect-
able 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, 0
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established
Recommended Guidelines for Safety Inspection of Dams, the spillway
test flood is based on the estimated "Probable Maximum Flood" for .-

the region (greatest reasonably possible storm runoff), or fractions ,
thereof. Because of the magnitude and rarity of such a storm *
event, a finding that a spillway will not pass the test flood
should not be interpreted as necessarily posing a highly inade-
quate condition. The test flood provides a measure of relative ..... --

spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the
size of the dam, its general condition and the downstream damage
potential .

iv
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PHASE I INSPECTION REPORT

INTERNATIONAL PACKINGS CORPORATION

UPPER DAM

SECTION 1

PROJECT INFORMATION
U. 0

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 super-
vising the inspection of dams within the New
England Region. Edward C. Jordan Co., 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 were issued to Edward C. Jordan Co., Inc.
under a letter of December 1, 1978 from Max B.
Scheider, Colonel, Corps of Engineers. Contract

I[ No. DACW33-79-C-0017 has been assigned by the
Corps of Engineers for this work.

b. Purpose.

(1) To perform technical inspection and evalu-
I ation of non-Federal dams to identify con-

ditions which threaten the public safety
and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the states to expe- - -

0 oditiously initiate effective dam safety pro-
grams for non-Federal dams.

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

IPC Upper Dam
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1.2 DESCRIPTION OF PROJECT

a. Location. The International Packings Corporation
Upper Dam is located on the Newfound River in the 5

town of Bristol, New Hampshire. N 430-36.7 ',
W 71-44.5'.

b. Description of Dam and Appurtenances. The Inter-
national Packings Corporation Upper Dam is a timber

B Ucribwork structure with concrete abutment training
walls, an earth embankment section, and a stone
masonry wingwall section. The dam is apparently
founded on soil and is situated in a broad section
of the Newfound River Valley. It is a run-of-the-
river dam with a small impoundment.

A powerhouse is located at the east end of the
timber spillway. The structure is of concrete
and brick construction, with the tailrace consisting
partly of stone masonry. The powerhouse contains
a single Leffel-type generator.

In the west embankment of the dam is a control out-
let structure consisting of a concrete channel with
two stop log bays. See Appendix B for sketches of
the dam and appurtenances showing plan, profile,
and typical cross-sections.

c. Size Classification. According to the Corps of
Engineers Recommended Guidelines for Safety In-

•  spection of Dams, the IPC Upper Dam is classified
as a small size dam based on both its storage
capacity (55 acre-feet) and height (17.5 feet).

d. Hazard Classification. The IPC Upper Dam is classi-
fied as having a significant hazard potential. The
peak flow from hypothetical failure of the dam was
estimated to be about 4,700 cfs based on procedures
provided by the Corps of Engineers. Approximately
15 commercial, industrial, and residential buildings
within a distance of about 1 mile downstream of the
dam would incur some damage. No significant flooding
would occur for a distance of about 1,600 feet below
the dam because the channel of the Newfound River

-- would be capable of transporting the peak discharge

1-2 " " "
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with little overbank flow. Between about 1,600
feet and 4,700 feet downstream of the dam, flood
depths of about 1 to 3 feet would occur. Flood -
depths at residences would be less than about 2
feet. There are only a few permanently habitable
structures in the reach where floodinq would occur.
At distances greater than 4,700 feet downstrea of
the dam, the peak flow from failure would not cause
significant flooding.

e. Ownership.

Current Owner: International Packings Corporation
Pleasant Street
Bristol, New Hampshire 03222

Previous Owner: Public Service Company of
New Hampshire

Dates: Prior to 1962 or 1963;
dates uncertain

f. Operator.

Roger L. Young, Plant Engineer
International Packings Corporation

[ Tel: 1-603-744-2281

g. Purpose of Dam. This dam is used intermittently
to generate hydroelectric power to supplement the
power requirements of the International Packings . -
Corporation manufacturing facility in Bristol. The dam

*is used during periods when stream flow is adequate to
operate the generating equipment. There is no regular
schedule for this use.

h. Design and Construction History. The designer of
the original structure is not known. Data perti- ..

nent to original or reconstruction design are not
available. Information about original construction 5 S

is also not available. According to New Hampshire
Water Resources Board records, the Public Service
Company of New Hampshire (or New Hampshire Power Co.)
reconstructed the dam 1936; the records identify
the engineer for this reconstruction as Paul Hatch
of the New Hampshire Power Co.

1-3
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Sometime during the period of 1965 to 1967, a major
overhaul of the dam was performed by the Inter-

* national Packings Corporation. This construction
included new stop log supports, a new service
bridge, a steel I-beam and cable at the top of
the stop loq supports, new planking on the down-
stream apron, and a plywood facing on the up-
stream apron. No drawings for the renovation are -.

available.

i. Normal Operating Procedure. The IPC Upper Dam
stores water for on-site power production. A power-
house is located on the east end of the dam. Power
is generated on an intermittent basis at this
dam, during seasonal periods when stream flows are
above the minimum necessary to operate the equip-
ment. During low and normal flows, stop logs
are maintained near maximum height. In preparation
for high flows, stop logs are manually removed to
add capacity to the spillway. The stop logs of
the control outlet structure are maintained at an
elevation approximately 2-1/2 feet below top of
dam. In anticipation of high flows or for con-
ducting maintenance on the dam, stop logs are re- - -
moved from the control outlet. The stop logs are not
designed to automatically fail during overtopping con-
ditions. Once overtopping of the dam occurred, it would
be difficult to remove the stop logs because the ser-
vice bridge would not be accessible.

1.3 PERTINENT DATA

a. Drainage Areas. The drainage area above the IPC
Upper Dam is 95.8 square miles. The basin is pri-

marily forested with slopes varying from moderate
to steep. Elevations in the basin vary from 3,121
feet at Mount Cardigan to about 535 feet at the
dam. About 7 percent of the entire drainage area
consists of surface water at Newfound Lake, located
about 0.6 miles upstream of the dam. A dam at the
outlet of Newfound Lake regulates the discharge to
the Newfound River. The drainage area above the
Newfound Lake Dam is 95.0 square miles. Newfound
Lake has a storage capacity of 38,800 acre-feet with
water at the top of dam.

b. Discharge at Dam Site. Releases from the dam can
be made through either the spillway stop log bays

1-4
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or the controlled outlet. Water is also released
through the powerhousE during periods of power
generation. The following are estimated discharges
at the dam site. Existing capacities assume water
surface at top of dam (elev. 554.0 ft).

(1) Maximum flood at dam site is unknown. The . .
flood of July, 1973 was estimated to be 3,500
cfs.

(2) Spillway capacity (with top of stop logs at
elev. 551.9 ft) - 675 cfs.

(3) Spillway capacity (with all stop logs removed) -

3,670 cfs.
A

(4) Controlled outlet capacity (with top of stop
logs at elev. 551.6 ft) - 150 cfs.

(5) Controlled outlet capacity (with all stop logs
removed) - 1,390 cfs.

(6) Total project discharge at test flood (1/2 PMF) -

12,600 cfs at elev. 557.0 ft MSL with all stop
logs removed.

c. Elevation. During the field inspection, no physical
reference of the dam elevation to mean sea level
was readily available. New Hampshire Water Re-
sources Board records dating to 1939 indicate an
elevation of the top of the west abutment of about
554.0 feet. Using this as an assumed datum, per-

I tinent elevations at the International Packings
Corporation Upper Dam site are as follows:

ITEM ELEVATION ABOVE MSL

Streambed at centerline of dam 536.5 +
Maximum tailwater Unknown
Invert of controlled outlet 540.8 • 0

Normal pool (frequent high water mark) 552.7
Full flood control pool Not applicable
Spillway crest (stop logs removed) 547.6
Design surcharge Unknown
Top of dam (at abutment) 554.0
Test flood elevation (1/2 PMF) 557.0

1-5 •
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d. Reservoir. The lengths of the normal water sur-
face pool and the maximum pool were estimated from
USGS maps and average streambed slopes.

ITEM LENGTH (Feet)

Normal pool 1100
Maximum pool 1200

e. Storage.

ITEM STORAGE (Acre-Feet) 0

Spillway crest 17
Top of dam 55
1/2 PMF flood pool 87

r

f. Reservoir Surface.

ITEM SURFACE AREA (Acres)

Spillway crest 5.8
Top of dam 10.5
1/2 PMF pool 15.5

g. Dam.

Type - Timber cribwork structure with concrete
abutment training walls, an earth embankment section,
and a masonry wingwall section.

Length - Approximately 285 feet, including spillway,
embankment and wingwall sections.

Height - Approximately 17.5 feet from top of abut-
-, ment to center of streambed at tailwater.

Top Width - See plan and cross-sections in Appen-
dix B.

1-6
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Side Slopes - See plan and cross-sections in Appen-
dix B.

Zoninq - Unknown. .-.

Impervious Core - The earth embankment section of
the dam has a concrete or masonry core wall. The
depth of this wall and its foundation are not known. .

Cutoff - At the timber spillway, cutoff is accom- 0 0
plished by the sloped approach apron which is faced
with plywood and sealed by muddy sediments.

Grout Curtain - Unknown.

h. Diversion and Regulating Tunnel. Not applicable. 0 0

i. Spillway.

Type - Timber cribwork with stop log bays.

Length of weir - 88.5 feet overall; 16 stop log bays @ -
3.8 feet high by 5 feet high.

Crest Elevation - Approximately 547.6 feet (MSL)
based on an assumed datum as discussed in Section
1. 3C.

Gates - Manually removable stop logs.

Upstream Channel - The approach channel to the dam
is clear and unobstructed. Four to six inches of
accumulated silt was observed in the reservoir
above the dam, but it is not likely that this would . 0

affect the operation of the spillway.

Downstream Channel - The downstream channel con-
tains boulders, cobbles and gravel. Some scour
is evident. Both sides of the channel are lined
with trees and small brush.

j. Regulating Outlet. A control outlet structure is
located in the westerly earth embankment. Per-
tinent data follows:

(1) Invert - Elev. 540.8 feet (MSL) S S

1-7
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(2) Size - 2 stop loq bays, each 5.5 ft wide by
13.2 ft high.

(3) Description - This structure is a concrete
channel with flared wingwall entrance. (See
plan, profile and cross-sections of dam in . . .-

Appendix B). The structure is furnished with
two stop log bays with manually removable stop -

logs. *

(4) Control Mechanism - The control outlet hoisting
equipment has deteriorated so that it is no
longer useful. Operation of the outlet re-
quires the manual removal or insertion of stop
logs. *

1-8
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SECTION 2

ENGIN EERING DATA 0

2.1 DESIGN

No original desi:n data were available for the Inter-
national Packings Corporation Upper Dam.

2.2 CONSTRUCTION

No engineering data relative to construction of the dam
were available for the current study.

2.3 OPERATION 0

No operational data were available.

2.4 EVALUATION

a. Availability. No design, construction, or opera- 1

tional data pertinent to this structure were avail-
able for this study.

b. Adequacy. Because of the lack of enqineerinq data,
assessment of the International Packinas Corporation
Upper Dam must be based on visual inspection, past
performance history, hydraulic and hydrolonic com-
putations, and engineering judgment.

c. Validity. No comparison can be made of existing
conditions with original design and construction
data.

0
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SECTION 3

VISUAL INSPECTION

3.1 FINDINGS

a. General. The International Packinqs Corporation
Upper Dam is a timber cribwork structure with con-
crete abutment training walls, an earth embankment S S

section, and a masonry wingwall section. It
appears to be founded on soil and is located in a
broad section of the Newfound River valley. The
dam is a run-of-the-river dam with a small impound-
ment. The cribwork section of the dam comprises
the spillway; a controlled outlet is in the westerly S S

embankment.

Detailed inspection findings are included in
Appendix A. See also Appendix B for plan, profile
and cross-sections of the structure, and Appendix
C for photographs taken during the inspection.

b. Dam.

(1) Structural - The visual inspection revealed
that the dam is in generally fair condition.
The following are major findings of the in-
spection:

(a) There is no evidence of vertical move-
ment indicating settlement of the timber
structure. However, the steel I-beam
which restrains the top of the stop log
supports shows a downstream bow of 6 to
8 inches. The junctions between the
timber portion of the dam and the concrete
abutments we found to be good, but sub-
stantial seepage is occurring at these
junctions. *

(b) The embankment portions of the dam have
settled in some areas, particularly the
easterly end. Erosion has occurred along
the downstream toe of the westerly em-
bankment sections and overtopping apparent-
ly occurs frequently over the western-most
section. Surface erosion is evident and
small gullies have formed in this area.

3-1
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(c) Substantial leakage is occurring through
the timber section of the dam. Several
small eroded depressions have developed -

along the upstream apron, although no
distress related to undermining of the
dam structure is evident.

(d) The wingwall between the spillway and the
tailrace has settled and a crack has de-
veloped near the upstream end (see photo-
graph 3). Undermining of the downstream
end appears to be the cause of this distress.

(e) The timber deck and the downstream face
of the spillway were found to be in poor
condition (see photograph 1). Many of
the planks are broken and badly worn.
The downstream cribwork has lost a sub-
stantial amount of its stone fill, par-
ticularly near the east end. Most of
the timber crib members appear to be in
reasonably good condition, although some
cracked logs were noted (see photograph 2).

(f) The stop log support columns, steel sup-
port beam and cable appear to be in good

r__ condition (see photograph 1). It was
noted, however, that the support beam is
bowed about 6 to 8 inches downstream.

(g) The surfaces of the concrete training
walls at the spillway are spalled and
eroded. Severe erosion of the concrete
was noted at the downstream side of the
controlled outlet flume (see photograph 9).

(h) The lifting hooks on some of the stop logs
are broken, preventing easy removal of
these stop logs.

(2) Hydraulics - At the time of the visual inspec-
tion (November 14, 1978), the reservoir was
empty and the entire flow of the river (esti-
mated to be 2 to 5 cfs) was passing through
and beneath the spillway section (see photo-

graphs 6 and 11). Above the frequent high
water mark, only about 16 inches of freeboard
exists to the top of the dam. About 24 inches

3-2
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of freeboard was noted between the top of the
stop loas and the embankment sections (see
photograph 10). Evidence of overtopping of
the embankment was observed.

Hydraulic control of the reservoir is pro-
vided by the spillway stop logs, the controlled
outlet, and to a certain extent, the power
tunnel. All stop logs must be manually re-
moved or inserted. The invert of the control
outlet is approximately at the low point of
the reservoir, allowing drainage of the reser-
voir if required.

c. Appurtenant Structures. A powerhouse with opera-
tional generating equipment exists in the easterly
portion of the dam. This structure was found to be
in generally good repair, although leakage was noted
in the ceiling of the tailrace.

A controlled outlet with stop log bays is located
in the westerly embankment of the dam (see photo-
graphs 6, 7 and 8). This discharges to an earth
channel below the embankment. This structure is in
fair condition, but the hoisting equipment for
the stop logs is deteriorated and unusable so that
the stop logs must be manually removed. Severe
deterioration of the concrete on the outlet side
of the structure was observed.

d. Reservoir Area. No evidence of landslides in the
reservoir area was observed during the inspection.
Due to the flatness of the valley floor surrounding
the reservoir, the potential for slope failure
around the reservoir appeared minimal. There is a
low-lying area along the reservoir shoreline approxi- " -
mately 100 feet upstream of the controlled outlet.
There was some accumulated sediment within the
reservoir basin, but it was not sufficient to ob- S S
struct the approach channel to the spillway or the
controlled outlet. There are no buildings along
the reservoir shoreline. The reservoir area is
shown in Photographs 6, 10 and 11.

e. Downstream Channel. The downstream channel (photo- S S
graph 4) shows no signs of significant scour below
the spillway or controlled outlet. The channel bed
is composed primarily of cobbles and boulders. The

3-3
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banks are cluttered with small trees and brush.
The channel just below the dam appeared sufficient
to transport moderate to high flows without flooding.
The channel below the controlled outlet appeared
sufficient to transport the full capacity of the

- outlet.

3.2 EVALUATION

Based on the visual inspection findings, the dam appears
to be in fair condition. Some deterioration of the
timber and concrete elements of the dam has occurred.
Very little freeboard exists above normal pond level.
Apparently, overtopping of portions of the embankment
occasionally occurs. Substantial leakage is occurring
through and beneath the timber section of the dam, which
could lead to continued deterioration of the spillway
and its foundation. As outlined in Section 7, rehabili-
tative measures are necessary to assure the long-term
safety of the structure.

3 -
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SECTION 4

OPERATING PROCEDURES

4.1 PROCEDURES

The International Packings Corporation Upper Dam im-
pounds water for on-site power production. Spillway
stop logs are reportedly maintained near maximum height
during low and normal flows, to provide water at suf-
ficient head to the powerhouse. In preparation for high
flows, stop logs are reportedly removed to increase
spillway capacity. The stop logs of the controlled
outlet are maintained at an elevation approximately 2-1/2
feet below the top of the dam. In anticipation of high
flows or for conducting maintenance of the dam, the
controlled outlet is opened. Apparently, operating
records are not kept for this dam.

4.2 MAINTENANCE OF DAM

Maintenance of the dam appears to be on an as-needed
basis. Once a year, according to the plant engineer at
International Packings Corporation, the pond is drained
for inspection and maintenance. There are no maintenance
records.

4.3 MAINTENANCE OF OPERATING FACILITIES

As reported by the plant engineer, the generation equip-
ment and trash screen are checked once or twice a day
when power is being generated. The stop logs and their
supports on the spillway and in the controlled outlet
are kept in generally good condition, although some stop
log lift hooks were missing or broken at the time of
inspection. Hoisting equipment at the controlled outlet
is dilapidated and unusable.

Routine maintenance appears to be limited to the once-a-
year inspection and repair. No maintenance records for
operating facilities are kept.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no automatic warning system or remote moni-
toring system in effect. In cases of impending excess
runoff, the New Hampshire Water Resources Board (which
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operates a dam upstream at Newfound Lake) contacts -4

the International Packings Corporation.

4.5 EVALUATION - o

The once-d-year maintenance program appears sufficient
to keep the stop logs and generating equipment in gen-
erally fair repair. However, the older cribwork, plank
and plywood facing, and concrete sections of the dam are
in need of attention. A more thorough on-going mainte- a
nance program is warranted. Records of maintenance and
operation activities should be kept.

While there is no formal operating procedure, adjust-
ments in the stop logs are reportedly made in antici-
pation of high flows. The New Hampshire Water Resources a a
Board operates a dam upstream at Newfound Lake and noti-
fies the International Packings Corporation of major
adjustments to outflow from the lake.

The lack of a warning system or some form of remote
monitoring of the dam is of concern, in that the dam
has very little freeboard and is subject to overtopping
during high flow conditions. Personnel who operate the
dam are located about two miles from the structure at
the International Packings Corporation plant.

* S

* S

* S

* 5
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SECTION 5

HYDRAULIC,'HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General. The International Packings Corporation
Upper Dam is a run-of-the-river dam constructed for

i low head hydroelectric power generation. The dam 0
consists of a stop log spillway constructed above
a timber crib base, earth embankment, and masonry
wingwalls. A stop log controlled outlet is located
in the westerly embankment. A trash rack is lo-
cated upstream of the inlet to the powerhouse. The
flow of the Newfound River is regulated by the
operation of the Newfound Lake Dam located about
0.6 miles upstream of this dam. The New Hampshire
Water Resources Board owns and operates the New-
found Lake Dam.

b. Design Data. Design data were not available. 0

c. Experience Data. There are no published hydrologic
data for the Newfound River Basin. However, for
the last three years the New Hampshire Water Re-
sources Board has maintained a record of the dis-
charges from Newfound Lake. The maximum flow in
these records is 1,280 cfs occurring on April 5,
1976. According to personnel of the New Hampshire
Water Resources Board, no significant damage
occurred downstream of Newfound Lake during this
release.

A flood flow of about 3,500 cfs (estimated by the
owner) in the summer of 1973 did not overtop nor
submerge the IPC Upper Dam. All stop logs had been
removed in anticipation of the flood.

d. Visual Observations. Water level at the IPC Upper 0

Dam may be controlled by either the spillway or
the controlled outlet at high and normal flows.
At very low flows, leakage through the dam and
powerhouse controls the reservoir level. All stop
logs must be manually operated. The invert of the
controlled outlet is approximately at the low point
of the reservoir. The bottom half of the trash

-* .. rack upstream of the powerhouse inlet was littered . -

* I S
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with debris. The natural channels downstream of
the spillway and the controlled outlet were nen-
erally clear of debris and showed no signs of sig-
nificant scour. Concrete on the downstream side
of the controlled outlet structure showed signs
of severe erosion.

e. Test Flood Analysis. The International Packings
Corporation Upper Dam is a small size dam classi-
fied as having a significant hazard potential.
Using the Corps of Engineers Recommended Guidelines
for Safety Inspection of Dams, the test flood for
evaluating spillway capacity is one-half the
Probable Maximum Flood (PMF).

Flow at the dam is regulated by Newfound Lake Dam.
The drainage area above the IPC Upper Dam was de-
termined from USGS maps to be 95.8 square miles.
The drainage area above Newfound Lake Dam is 95.0
square miles. The watershed is classified as
mountainous. Elevations range from 3,121 feet (MSL) 
at Mount Cardigan to about 580 feet at the Newfound
Lake Dam and 537 feet at the IPC Upper Dam. The PMF
flow into Newfound Lake was estimated to be 114,000
cfs using the Corps of Engineers "Preliminary Guidance
for Estimating laximum Probable Discharges."

The PMF and the 1/2 PMF were routed through Newfound
Lake using the Corps of Engineers computer model,
HEC-l. The routed PMF was computed to be 28,720 cfs
and the routed 1/2 PMF was computed to be 12,120
cfs (see Appendix D).

The intervening drainage area between Newfound Lake
Dam and the IPC Upper Dam is about 0.8 square miles.
The 1/2 PMF inflow from this part of the drainage
area was estimated to be 480 cfs. The reservoir of
the IPC Upper Dam has no significant surcharge
storage capacity. Therefore, the 1/2 PMF discharge S S

at the Dam is estimated to be 12,600 cfs. The PMF
discharge at the Dam would be about 29,700 cfs.

The spillway and controlled outlet have a com-
bined discharge capacity of approximately 5,060
cfs with all stop logs removed and water surface S S

elevation at the top of the dam. This capacity
amounts to 40 percent of the test flood (1/2 PMF).
The test flood would overtop the dam by about 3.0
feet. " -- "

5-2
IPC Upper Dam

* S S S S S 5 0 0 5 S!i:?::

-- m • • • • • • • • . .



V 77

At full spillway capacity, a high tailwater con-
dition would exist at the dam and some flooding
would likely occur downstream. Although insuffi-
cient to pass the test flood, the spillway is not
considered seriously inadequate according to the
Corps of Engineers guidelines of ETL 1100-2-234.
Failure from overtopping would not significantly
increase the downstream hazard potential above that
existing just before overtopping failure. The dam's
timber crib section is considered to be in fair
structural condition and would be expected to re-
main stable under overtopping conditions. The
earth embankment section of the dam would be less
resistant to overtopping. Overtopping could cause
serious erosion to the embankment.

f. Dam Failure Analysis. The dam failure analysis
relied upon the "rule of thumb" guidance outlined
in an attachment to ETL 1100-2-234. The hazard
potential was determined by analyzing downstream
dam failure hydrographs using cross-sections
derived from USGS maps and the field inspection.
The peak flood flow from failure would be about
4,700 cfs which would create a flood wave of
approximately 10 feet at the dam. It would take
the reservoir approximately 17 minutes to empty.
At the Route 3A bridge located approximately 500
feet downstream of the dam, the peak would be re-
duced to 4,240 cfs with a stage of 7.2 ft beneath
the bridge. At a distance of 1,600 feet below
the dam, the peak flow would be reduced to 3,500
cfs, corresponding to a stage of 8.2 feet. The
channel below the dam to this point would be able
to transport these flows without significant bank
overflow. At the IPC Lower Dam located about
3,200 feet below the IPC Upper Dam, the peak would
be reduced to 2,700 cfs. Some flooding would
occur in the area at and above the IPC Lower Dam.
Flood depths would average 1 to 2 feet and would
cause damage to about 15 buildings in that area.
Only a few residences are located in the affected
area. The flow would be at flood stage for less
than ten minutes based on a general flood initi-
ation discharge of 2,000 to 2,500 cfs. It is esti-
mated that at a distance greater than 4,700 feet
below the dam, the peak would be below general

flood levels.
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SECTION 6

STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. Based on the visual obser-
vations, the International Packings Company Upper
Dam appears to be in fair condition. The timber
members in the cribwork of the dam appear to be
in fair condition. The stop logs and their sup-
ports appear to be in reasonably good condition.
Some stone fill has been lost from the cribwork.
The timber planking on the downstream face and
apron is in poor condition. Many planks are
broken or badly worn. Substantial seepage and
leakage is occurring througn and beneath the timber
spillway section of the dam. This leakage will
likely cause further deterioration of the structure
unless it is curtailed. Apparently, portions of
the embankment are occasionally overtopped durin
high flow conditions. These sections are reason-

ably resistant to erosion, but continued overtopping
could cause serious erosion.

b. Design and Construction Data. No data concerning
the original design or construction of the dam
were available for this investigation.

c. Operation Records. None available.

d. Post-Construction Changes. According to New Hamp-
shire Water Resources Board records, the dar, under-
went substantial reconstruction in 1936. Details
of this reconstruction are not known. Sometime
during the period of 1965 to 1967, the International
Packings Corporation performed another reconstruc-
tion of the structure. New stop log bays, a new
service bridqe, a steel I-beam and cable for support
of the stop log uprights, new planking on the tail
apron, and plywood facing on the upstream apron
were installed. Drawings of this renovation are
not available.

The newer timber uprights and stop logs remain in
generally good condition. Some replacement members
have been installed. The plywood facing on the up-
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stream apron and the planks on the downstream apron
have deteriorated considerably. The older cribwork
timbers show some siqns of deterioration, with some
surficial rotting, splitting at the ends, and 0 0

occasional cracking. Some stone has been displaced
from the cribs. Considerable spalling and erosion
of concrete has occurred in some areas. The con- -

crete winqwall between the spillway and tailrace " " -
has developed a major structural crack.

e. Seismic Stability. The dam is located in Seismic
Zone No. 2 and in accordance with recommended
Phase I guidelines, does not warrant seismic analysis.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES 0 0

7.1 DAM ASSESSMENT

a. Condition. The visual inspection indicates that the
International Packings Corporation Upper Dam is in 0
fair condition. Major concerns relative to the
dam's physical condition are identified as follows:

(1) Seepage is taking place under the cribwork
structure as evidenced by eroded depressions
at the upstream face.

(2) Deterioration of timber in the spillway struc-
ture has occurred, especially the planks on
the downstream foce and apron.

(3) A considerable amount of stone has been dis- ,
placed from the cribwork.

(4) There is very little freeboard between the
top of the stop logs and the tops of the em-
bankments. There is also very little clear-
ance between the spillway stop logs and the
service bridge.

(5) The concrete walls of the controlled outlet
are seriously spalled and eroded, especially
downstream of the stop log bays.

(6) Substantial leakage through the bulkhead above
the tailrace under the powerhouse is occurring.

b. Adequacy of Information. The information available
is such that the assessment of the condition of the
dam must be based on the visual inspection, past
operational performance of the dam, and engineering
judgment.

c. Urgency. The recommendations and remedial measures
outlined below should be implemented within 12 months
of receipt of this report by the owner.

d. Need for Additional Investigation. Additional
investigation is not considered necessary for the
current assessment.
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7.2 RECOMMENDATIO.,S

It is recommended that further evaluation of the under-
seepage and limited freeboard be made by qualified en-
gineers, and that recommendations for mitigation of
these conditions be formulated and implemented. It is also
recommended that a qualified engineer evaluate the possi-
bility of modifying the existing spillway to allow for auto-
matic release of stop logs if overtopping of the dam occurred.

7.3 REMEDIAL MEASURES

a. Operating and Maintenance Procedures. The annual
inspection and maintenance program by International
Packings Corporation personnel should be continued.
This program should be supplemented by on-going
maintenance of the dam, with records kept of all
maintenance and operation activities.

The following specific maintenance and operating

procedures should also be implemented:

(1) Repair spalled concrete throughout the structure.

(2) Refill the cribwork with stone where loss has
occurred.

(3) Replace deteriorated timber, particularly the
deteriorated planking and plywood on both the
upstream and downstream faces of the structure.

(4) Curtail the leakage that is taking place through
the ceiling of the powerhouse tailrace. . '

(5) Cut trees and brush on embankment sections of
the dam and remove root systems and rehabili-
tate embankment.

(6) Repair eroded portions of the discharge channel *
below the controlled outlet and the embankment
upstream of that structure.

(7) Repair areas of localized settlement between
the masonry walls along the easterly embankment
and monitor this area for any future settlement. *

(8) Repair or replace stop log lift hooks as needed.
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(9) Provide and implement written procedures for the
operation of the dam under various flow conditions.

U (10) Provide for 24-hour surveillance of the struc- 0 -

ture during impending high runoff conditions.

(11) Develop a plan for a formal warning system
which could be used in the event of an emer-

lk gency.

(12) Provide for annual inspection of the facility
by qualified engineers.

*7.4 ALTERNATIVES

An alternative to implementing the recommendations and0
remedial measures outlined above would be the removal
of the dam. Such removal of the dam should be under the
direction of a qualified engineer, with consideration given
to potential release of accumulated sediments and other po-
tential environmental impacts which could result from re-
moval of the structure.

Another alternative would be the permanent removal of stop
logs from the spillway crest and controlled outlet to mini- -

mize the dam's hazard under low flow conditions. R~emoval
of these stop logs as an interim measure until the above
outlined recommendations and remedial measures are being
implemented should also be considered.
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT International Packings Corp. DATE 11/21/78
Upper D am

TIME AM

WEATHER- Cold, snow

W.S. ELEV. 540.8 U.S. 534+ DN.S.

PARTY:

1._ Stephen Cole 6.

2. John Devine 7.___________ ________

3. David Nyman 8. _________________

4. Timothy Noonan 9.___________ ________*

5. Daniel Lane 10. ___________________

PROJECT FEATURE INSPECTED BY REMARKS

1. Geotechnical Cole

2. Structural Cole, Nymnan, Devine ~

3. Hydrology/Hydraulics Devine.

4. Civil Devine

5. Survey Noonan, Lane

6. Photography Nyman, Devine

Inspection Review C. Horstmann, S. Walker

11/30/ 78

NOTE: See Supplementary Inspection Notes Following Checklist*
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INSPECTION CHECKLIST

PROJECT International Packinqs Corp. DATE 11/21,"78

Upper Dam S
PROJECT FEATURE Embankment NAME Cole

DISCIPLINE Geotechnical NAME_._.-_--__-

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation 554+ 0 S

Current Pool Elevation 540.8 (11/21/78); 552 (11/30/78)

Maximum Impoundment to Date Overtopped

Surface Cracks None observed S

Pavement Condition Turf, bushes, trees

Movement or Settlement of Crest Several depressions evident,
particularly east section

Lateral Movement None

Vertical Alignment Appears low compared to spillway -

stop log crest

Horizontal Alignment Okay 0 5

Condition at Abutment and at Good
Concrete Structures

Indications of Movement of Downstream retaining wall, south
Structural Items on Slopes wing - deflected downstream 0 5

Trespassing on Slopes None

Sloughing or Erosion of Slopes Erosion of upstream face of east
or Abutments sections erosion, overtop -west

section 0 5

Vegetation Grass, bushes, trees
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AREA EVALUATED CONDITIONS

DAM EMBANKMENT (cont.)

Rock Slope Protection - Riprap Erosion downstream banks below .- -.

Failures tailrace and spillway

Unusual Embankment or Downstream None

Seepage

Piping or Boils None

Foundation Drainage Features Drains - 4" from retaining walls - • S

east wing

Toe Drains None

Instrumentation System None

A -

.. U

A-3
° IPC Upper Dam :

• . . . .. .,



INSPECTION CHECKLIST

PROJECT International Dackings Corp. DATE 11/21/78
Upper Dam

PROJECT FEATURE Outlet Works NAME Cole, Nyman -.-.-

DISCIPLINE Geotechnical, Structural NAME Devine
- Hydrology/Hydraulics *

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND OUTLET WORKS IN WEST EMBANKMENT *

INTAKE STRUCTURE

a. Approach Channel

Slope Conditions Good

Bottom Conditions Silted but not obstruction

Rock Slides or Falls None

Log Boom None

Debris None

Condition of Concrete Lining None

Drains or Weep Holes None

b. Intake Structure

Condition of Concrete Fair - some spall and erosion

Stop Logs and Slots None, stop logs located at
control gate *

* 0,
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INSPECTION CHECKLIST

PROJECT International Packings Corp. DATE 11/21/78
* Upper Dam S

PROJECT FEATURE Control Tower NAME Cole, Nyman

DISCIPLINE Geotechnical, Structural NAME Devine
Hydrology/Hydraul ics

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

a. Masonry and Structural

General Condition Fair

Condition of Joints Okay

Spalling Some minor spall

Visible Reinforcing None

Rusting or Staining of Concrete None

Any Seepage or Efflorescence None

Joint Alignment Okay

Unusual Seepage or Leaks in Gate N/A
Chamber

Cracks None

Rusting or Corrosion of Steel None

b. Mechanical and Electrical
* 0

Air Vents N/A

Float Wells N/A

Gate Hoist Stop log hoist deteriorated, not
usable S 0

Elevator N/A
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AREA EVALUATED CONDIT IONS

OUTLET WORKS - CONTROL TOWER (cont.)

Hydraulic System N/A

* Service Gates Stop loqs, slots okay 5 0

Emergency Gates Logs fair

Lightning Protection System N/A

Emergency Power System N/A 5 5

Wiring and Lighting System N/A
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INSPECTION CHECKLIST

PROJECT International Packinqs Corp. DATE 11/21/78

Upper Dam

PROJECT FEATURE Transition Conduit NAME Cole, ;Nyman

DISCIPLINE Geotechnical, Structural NAME Devine
Hydrology/Hydraul ics

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND CONDUIT

General Condition of Concrete Poor

Rust or Staining on Concrete Some lime stain
Spalling Severe

Erosion or Cavitation Some erosion near bottom of S

side walls

Cracking None

Alignment of Monoliths Okay
ri ,

Alignment of Joints Okay - joints, walls to floor
worn open, steel exposed

" Numbering of Monoliths N/A
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PERIODIC INSPECTION CHECKLIST

PROJECT International Packings Corp. DATE 11/21/78
Upper Dam

PROJECT FEATURE Outlet Structure/Channel. NAME Cole, Nyman

DISCIPLINE Geotechnical, Structural NAME Devine
Hydrology/Hydraul ics . - "

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND
OUTLET CHANNEL

General Condition of Concrete Poor

Rust or Staining None

Spalling Severe spall, near bottom of walls

Erosion or Cavitation Erosion of walls at bottom

Visible Reinforcing At joint, wall-floor

Any Seepage or Efflorescence At westerly toe

Condition at Joints Poor, floor to wall

Drain holes None

Channel

Loose Rock or Trees Overhanging Trees both sides of channel
Channel

Condition of Discharge Channel Fair, erosion of banks evident
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INSPECTION' CHECKLIST

PROJECT International Packinqs Corp. DATE 11121178
Upper Da"

PROJECT FEATURE Spillway NAVE Cole, Nyman D

DISCIPLINE Geotechnical, Structural NAME Devine
Hydrology/Hydraul ics

AREA EVALUATED CONDITION 1 0

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel 1 0

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None .

Floor of Approach Channel Silted, no obstruction or debris

b. Weir and Training Walls Timber weir

General Condition of Concrete Fair

• Rust or Staining Some rust and lime stain

Spalling Some spall and erosion

Any Visible Reinforcing None

Any Seepage or Efflorescence None

Drain Holes None

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel Trees both sides of channel S

Floor of Channel Boulders, cobbles, gravel, some

scour evident

0 Other Obstructions None

NOTE: Timber weir in fair condition, some deteriorated members,

stone mill in cribs gone in some areas.
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INSPECTION CHECKLIST

PROJECT International Packings Corp. DATE 11/21/78
Upper Dam

PROJECT FEATURE Service Bridqe NAME Cole

DISCIPLINE Structural NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE 5 0

a. Superstructure

Bearings Okay

Anchor Bolts Okay 5 0

Bridge Seat Fair, timber somewhat deteriorated

Longitudinal Members Good

Under Side of Deck Good

Secondary Bracing Okay

Deck Okay

Drainage System N/A

Railings Good

Expansion Joints N/A

Paint Okay, railing only

b. Abutment & Piers

General Condition of Concrete Okay

Alignment of Abutment Good D

Approach to Bridge Okay

Condition of Seat & Backwall Okay
I 0
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SUPPLEMENTARY INSPECTION NOTES

O INTERNATIONAL PACKINGS CORPORATION UPPER DAM * S

BRISTOL, NEW HAMPSHIRE

APPENDIX A

The International Packings Corporation Upper Dam is a timber
cribwork structure with concrete abutment training walls, an
earth embankment section, and a stone masonry wingwall section.
It appears to be founded on soil and is located in a broad
section of the Newfound River valley. The dam is a run-of-the-
river dam with a small impoundment. The cribwork section of 5
the dam forms the spillway; a control outlet is located in
the westerly earth embankment of the dam.

1. CONCRETE AND STONE MASONRY STRUCTURES

a. Concrete Surfaces. In general, the concrete sur-
faces were found to be in fair condition. Some
areas of serious erosion and spalling were observed.
In some areas reinforcing is exposed through the
concrete.

Stone Masonry Surfaces. The stone masonry sections
of the dam are reasonably tight; however, portions

* .laid in mortar show signs of cracking and loose mor-
S. tar. In other areas the masonry appears quite open.

b. Structural Cracking. A large structural crack was
observed in the tailrace wingwall between the power- 0
house and the spillway of the dam. This crack
appears to be directly related to settlement of the
downstream end of the pier and is open as much as
4 inches at the top. No other structural cracking
was noted.

LS

c. Movement, Horizontal and Vertical Alignment. The
concrete and masonry sections of the dam appear to
be reasonably true to line and grade, with the ex-
ception of the apparent settlement of the tailrace
wingwall as noted above.

d. Junctions. The junctions between the earth embank-
* . ment and the concrete portions of the dam, parti-

cularly the wingwalls and training walls, were found

wS
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to be in good condition. No seepage or settlement
was observed at any of these junctions. Junctions
between the concrete portions of the dam and the
timber portions of the dam also appear to be in
good condition. However, substantial seepage and
leakage occurs at the junctions.

e. Drains - Foundation Joint and Face. Downstream of
n the powerhouse, in the east training wall above S

the tailrace, are three 4-inch drains. No seepage
was observed from these drains, but they appear to
be clear. A 4-inch diameter drain was also found
downstream of the powerhouse coming out of the east
embankment of the dam. This drain was flowing
with approximately 2 gpm. No other drains were
observed in or below the structure. (Note: Similar
flow was observed on November 30, 1978, with pond
at normal pool level.)

f. Water Passages in or Below the Structure. The in-
terior surfaces of the penstock or intake to the S 0
powerhouse were found to be in good condition.
Little or no erosion was observed. The tailrace
below the generator was observed to be in generally
good condition with little erosion of the concrete
surfaces. However, leakage in the ceiling of the
tailrace was noted. The floor of this tailrace is 0
concrete and was found to be in good condition.
The westerly wingwall of the dam was also found to
be in generally good condition with little or no

erosion evident. The sidewalls of the controlled
g outlet, located in the westerly embankment of the

dam, were found to be in fair to poor condition. 0
Serious erosion of the concrete in this structure
has occurred downstream of the stop logs and also
above the stop logs on the westerly side.

g. Seepage or Leakage. Leakage (150 gpm +) was ob-
served to be coming through the ceiling of the S

tailrace. No other seepage or leakage through
concrete portions of the dam was noted.

h. Monolith Joints, Construction Joints. In general,

all the joints in the concrete portions of the
dam were found to be in good condition and no 0
signs of leakage, seepage, or movement were ob-
served.
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i. Foundation. With the exception of the tailrace
wingwall located downstream of the powerhouse and
spillway, there is no indication of foundation 0 S

problems. It appears that the dam is founded on
soil, but there is no evidence of settlement or
foundation distress. The tailrace wingwall has
settled as much as 4 to 5 inches on the downstream
end, apparently due to undermining or scour.

.j. Abutments. The concrete end walls of the spillway
show no signs of instability.

2. EMBANKMENT STRUCTURES

The embankment portions of the dam consist of the east 0 .
wingwall (faced with stone masonry), an earth section
between the spillway and the controlled outlet and
another section west of the controlled outlet.

a. Settlement. It was noted that some areas of local-
ized settlement have occurred in the easterly wing- S
wall of the dam east of the powerhouse. These areas
are depressions approximately 6 to 8 inches deep and
4 to 6 feet in diameter. No general settlement was
noted in this area, however. The embankment section
between the spillway and the controlled outlet was
found to be in good condition. No settlement was
observed. This is also true for the area west of
the controlled outlet.

b. Slope Stability. The east wingwall of the dam is
retained on the upstream side by stone masonry and
on the downstream side by a concrete wall. The up- 0 0
stream wall was found to be in good condition and
true to line and grade. The downstream concrete
wall is tilted out at the top as much as 4 inches
downstream. There appears to be no serious insta-
bility at this time. The upstream slope of the em-
bankment between the spillway and controlled outlet 0 0

appears to be in good condition with no sign of
instability. The downstream slope shows signs of
erosion, but the slope appears to be stable. The
embankment west of the controlled outlet has very
flat slopes and appears stable, although an eroded
area was found about 50 feet westerly of the outlet 5

structure.
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c. Seepage. No seepage was observed downstream of
the embankment portions of the dam. The embank-
ments are tree covered in most areas. No animal S S

burrows were found. It should be also noted that
the reservoir water level at the time of inspec-
tion (November 21, 1978) was very low and there- .--. .-

fore seepage would not be readily apparent. No
evidence of past seepage was noted. (Note: Some

* minor seepage throunh the embankment west of the 0 0

controlled outlet was observed on November 30, 1978
when the pond was at normal pool elevation.)

d. Drainaqe Systems. Drain lines were observed coming
out of the embankment retaining wall at the power-
house. These drains were found to be clear. One S

4-inch drain was also observed to be coming out of
the east embankment and was flowing approximately
2 to 3 gpm. No other drainage systems were found
in the embankment sections.

e. Slope Protection. The upstream slope of the easterly . S

embankment is protected by stone masonry walls.
The other portions of the embankment have no formal
slope protection or rip-rap. The toe of the down-
stream slope of the embankment near the controlled
outlet was found to be seriously eroded by the
channel in several areas. The embankment west of S S

the controlled outlet apparently has been overtopped
and eroded gullies were noted on the downstream
slope.

a3. TIMBER CRIBWORK IN GENERAL

The spillway structure is a stone filled timber cribwork.
Planks cover the downstream apron and planks and plywood

cover the upstream face of the spillway. Above the crib-
work are timber columns with stop logs. The service
bridge over the spillway is also constructed of timber.
A steel beam and cable have been installed on the down- S S

stream side of the top of the timber columns to add sup-
port to them.

a. General Condition of Timber. The timber members
of the cribwork were found to have some surficial
deterioration or rot; however, the members appear S

to be generally sound. The ends of many crib
members were split. It was also noted that stone
has been displaced from some of the downstream

A-14
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cribs, leaving several of the cribs only about one-
half full of stone. Many of the planks on the
downstream apron were found to be deteriorated, I
broken or missing. Planks on the upstream face of
the spillway were also found to be in poor con-

F- dition. Repair has been made with plywood in
several areas, but the plywood was also found to
be seriously deteriorated. The stop logs and their
supporting columns were found to be in generally I 0

• good condition.

b. Movement. There is no evidence of vertical move-
ment indicating settlement of the timber section
of the dam. However, the cable-supported steel
I-beam which restrains the tops of the stop log I S

supports shows a downstream bow of 6 to 8 inches.
The junctions between the timber portions of the
dam and the concrete abutments were found to be
good. Substantial seepage is occurring at these
junctions. There is no substantial movement between
the timber and the concrete at these junctions. I S

c. Seepage. Substantial leakage is occurring into
the upstream apron of the timber section of the
dam. Several small eroded depressions have de-
veloped along the upstream toe. However, no dis-
tress related to undermining of the dam structure S

is evident.

4. SPILLWAY STRUCTURES

a. Control Gates and Operating Machinery. The spill-
: I way and controlled outlet are controlled by timber PS

stop logs. The stop logs must be manually lifted
from the support slots. Several of the hooks on
the stop logs have been broken or lost. The stop
logs are in generally good condition with little
sign of deterioration.

p •

b. Unlined Saddle Spillways. There appear to be several
unlined saddle spillways located northwest of the
control outlet. This area appears to have been over-

• topped several times. There are signs of erosion
- downstream of the crest of this embankment.

c. Approach and Outlet Channels. The spillway approach
and outlet channels were found to be clear and un- . .

obstructed. The upstream channel has 4 to 6 inches
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of accumulated silt, but this would not be likely
to effect the operation of the spillway.

d. Stilling Basin. The stilling basin below the spill-
way consists of a timber apron over the downstream
cribwork and also the channel of the stream. Many
of the planks of the apron were found to be deteri-
orated, broken, or missing. The channel shows signs
of some minor scour. Undermining of the dam is not e
evident.

5. OUTLET WORKS

The outlet works consist of a control outlet with two
stop log bays located in the west embankment. The out- S S

let discharges to a channel below this embankment
section.

a. Intake Structure. The intake of the controlled
outlet works consists of concrete abutment wing-
walls. The concrete was found to be spalled and S S

eroded. This area is clear of debris and gener-
ally unobstructed.

b. Operating and Control Gates. The controlled out-
let is regulated by two stop log bays. A hoist
over for removal of the stop logs has deteriorated S S

and is unusable. Therefore, stop logs must be
manually lifted from the slots. A few of the
lifting hooks on the stop logs have broken.

c. Conduits, Sluices and Water Passages. The interior
3] surface of the controlled outlet was found to be S S

in poor condition. The concrete side walls were
found to be severely spalled and eroded with rein-
forcing steel exposed in several areas. The floor
of the controlled outlet is concrete and was found
to be in good condition.

d. Stilling Basin. The stilling basin below the out-
let works consists of an unlined channel. Some
scour and erosion has occurred in this channel
immediately downstream of the outlet works and
also along the toe of the embankment section of
the dam.

e. Approach and Outlet Channels. The approach channels
were found to be clear and unobstructed. The out-
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let channels were generally unobstructed, but many
trees overhanq the channel banks.

f. Drawdown Fac<!ities. Primary hydraulic control of
the reservoir is provided by the spillway and con-
trolled outlet. Complete drainage of the reservoir
can be accomplished using the controlled outlet.
The inlet to the powerhouse could be used to draw-

I ~ down the reservoir water surface, but is considered I S
a secondary hydraulic control structure. Its primary
purnose is power generation and not control of the
water surface.

6. INSTRUMENTATION

None.

7. RESERVOIR

a. Shoreline. No major active or inactive landslide
areas were observed. There is a low area in the I S

shoreline located 50' upstream of the controlled
outlet.

b. Sedimentation. There is a minor accummulation of
sediment in the reservoir area, especially near the
inlet to the controlled outlet. The sediment
accummulation is not sufficient at this time to
impede flow to the outlet or spillway or signifi-
cantly decrease reservoir storage capacity. The
watershed is primarily forested and rural. Newfound
Lake probably provides some settling of sediment.

c. Potential Upstream Hazard Area. The small amount
of freeboard existing between the normal water sur-
face and embankment crests creates a potential for
flooding along Route 3A at and upstream of the dam.

d. Watershed Runoff Potential. The drainage area is 5
primarily forested and rural. Discharge from
Newfound Lake (located 0.6 miles above IPC Upper
Dam) is closely regulated by the N.H. Water Re-
sources Board.

8. DOWNSTREAM CHANNEL 5

The channel immediately downstream of the dam, for about
1,600 feet, appears to have sufficient capacity to trans-

I 5
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port moderate to high flows without significant flooding.
The Newfound River channel is generally steep and coi,,-

5 posed of boulder-cobble bed material. The banks are -
cluttered with small trees and brush in some reaches.
No serious scour problems were noted downstream of the
dam.

9. OPERATION AND MAINTENANCE FEATURES

a. Reservoir Regulation Plan. Although no formal
plan is available, International Packings Corpor-
ation representatives indicated that at low to
moderate discharges from Newfound Lake, stop logs
are currently maintained near maximum heiaht. In
anticipation of high flows, stop logs are manually
removed to add capacity to the spillway and con-
trolled outlet.

b. Maintenance. In general, it appears that mainte-
nance to the dam is on an as-needed basis. An on-
going maintenance program does not appear to be in *
effect, although once a year, the reservoir is re-
portedly drained for inspection and repair of the
dam. Maintenance of planking and other deterior-
ated members of the timber portion of the dam is
presently needed. The embankment sections show

5 signs of erosion needing repair.

c. Operation of Generating Equipment. The generating
equipment was not in use at the time of inspection . -

on November 21, 1978 or a follow-up visit on Novem-
ber 30. The equipment is reportedly used during
periods when stream flow is consistently above the o
minimum needed to operate the generator. The log
book at the powerhouse has apparently not been kept
up to date.
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APPENDIX B

ENGINEERING DATA S S

This appendix lists the engineering data collected from pro-
ject records and other sources developed as a result of the
visual inspection. The contents of this appendix are listed
below.

Appendix Description
B-1 General Project Data
B-2 Past Inspection Reports

* S

It S S

I S
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APPENDIX B-l

GENERAL PROJECT DATA *

I. The following material relative to the International
Packings Corporation Upper Dam is on file a: the firm's
Bristol, N.H. plant:

A. Miscellaneous information relating to generating
equipment.

II. The following material is available at the office of the
New Hampshire Water Resources Board, 37 Pleasant Street,
Concord, N.H.: *

A. Periodic Inspection Reports, copies of which are
attached as Appendix B-2 of this report.

B. Photographs taken of dam at various times durinq
the period 1934 to present. *

C. Miscellaneous correspondence and survey data.

Il1. The following sketches show plan, profile, and cross-
sections of the dam and were developed from limited
stadia survey performed during visual inspection, field *
notes taken by inspection team members, and photographs
taken during the visual inspection. The drawings are
referenced to an approximate MSL datum based on infor-
mation in the past inspection reports on file with the
N.H. Water Resources Board.

B-i.1
IPC Upper Dam

6 6 S S S S S -S 0 S1 0 .



z CL

It

L- - a yo - I r

0 0



I-

IT ~ L -JJ

00

P0 c S

U) F-2L
<U .. j w

C) cf) z C)I
m w :

LULU c Z m

F- LUJ 0 H

LUU I- LJ I

U) co S)z
L T -- 0

00

uLJ LA 0 SL

02 LUJ

000

0 z
00F

00

z 1- 0

NATONA 0~RMZ

,NPChNOdN.FZDM

INENTOALPCIG
B-. CR-UPR A

CRSxETO

S ~ L U S S 5 5 5 5



U-) 0 kc) 0 '
tIn u') TT 11- rS

Itc ) t-) Lc) It)

*i <
Xz

00

0 0i

* z

o -JJ

00
ccr
_j~

*j w

z 1 S a-

w - ( a. .ie

INERAIOA PACKINGS
B-1. COUPE DAM

CRS ETO

z A 5 5 5 5 5 5



APPENDIX B-2

I PAST INSPECTION REPORTS 0

Attached are copies of inspection reports pertainina to the
International Packings Corporation Upper Dam and on file
with the New Hampshire -,'ater Resources Board in Concord,
New Hampshire.

* S.
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NE'.. HANIPSHIRE '&ATE?, RESOU-RCES BOARD

INSPECTION REPORT S

o~n_____TM ____________ DamNubr IO
ame of DaM, Stream and/or Water Body: afQ',J LJ7

.r: 1F r. Telephone Number:_______

tailing Address: 1 S, T-0L.

lax. Height of Da:~~ Pond Area:5~ Afc..55 Length of Dm 5

OCTT'DATTON: ~ 'A

D*!TL-ET WORKS:

9- 5I5A f-1 I.~j 6LAr3L eC S ?P F-T-5 ~thF (V6 3A-

AF'~'~ Q~25 AE4)LA-2

p-l< 0&,/-o -A-5 ;au5;9; 1 7A -; Z-s 'CA F 5

3~~~ U EN

Lr 6130-r SP-At-cfc?

p/7LS- 51PP'rc Qff-TTX0 uJ& FQEL 2J4r SF'AILLSP
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F 7".P A E: Locotion, e~timated qua.ntfr;-, etc.

L G- VA,,E~ f, r; OL A F-'- J~x LE-&r://4 r,=-C

t-0
Changes Since Construction or Last Inspection:

Tail Water Conditions:

Overall Condition of Dan:

Contact With C&.j,-er:

Date of Inspection:______________ Suasestej Reiinspection Date _______

Class of Dar:______________________

0

S igna ture,4s1 > ~ zi
Date 76/92
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/ ~3/ PIlc w' S
Co"lcorJ, N.H. 032 T LPION 211-34,

* . ' "" 7 pc S~tSte.

OcLober 23, 1973

Internatior.al Packing Corp.
Bristol,
New Hampshire 03222

Dear Sirs:

Under the provisions of RSA Chapter. 48", Sections 8 through 15, the .Nw
Hampshire Water Resources Board is authorized to inspect all dans in the
State which by reason of their physical condition, heighL and lo.atien may
be a menace to the public saiety.

The dam structure (No. 31.03 & 07) located Bristol, New Id:'shire-
Newfound River was inspected on Oct"'er 1I' lI_93

and as a result of this inspection, certain discrepancies were found tlhich
should require corrective Measures in order to protect the intcgrity of the
structure. (See attached sheet.)

Your da. has been classified by the Boilrd as a non-rienace dan and with this
classification, the Stlte will not insist that the item(;) noted on the
attached be corrected, but it is advi.;ble thlat corrective rOasures be volun-

. tarily initiated to protect the integrity of tli structure.

Should you !.:ake the repairs anl/or i,,!intc:,.ncc it,,:.s on the attached sheet in
the waters of th2 State, you wilt neA a p.rmit from the Special Board. Appli-
cations can be obtained by writing or calling the Special Board Office,
37 Pleasant Street, Concord, Ne }xnn ,;hire 03301, telephone no. 271-2147. 5 S

Please feel free to call or write if yo,i have any questions regarding the
evaluation of your structure.

Sincerely, .1

"" !Di:pat T~eorgc e .] - .
Enc. Chair. . -

cc:
B-2.7
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Dam Na. 31.o3 .- uud River io;'atct cn Ou:oher 19, 1 7S

ViSuIl Di cro, .: Cis (31.03 Lp-.-r D,. )

1- Spallcd concrete should be repaired at th f uli'.:: : ]_'..'lions

a- The wlig walls at the stop log section thl ri;ht cannl-,

b- The left abutment near the powerhouse,

c- The downstream side of tie p erh-use.

2- The large crack in the downstream wing wall lotw'cn the spill,,ay and
powerhzuse should be repaired.

3- There are a few large trees growing very : xr thc c-ncrete and stone
appurtenances which should be cut aP.d tr-tcJ to prevent rehrowth. 4 1
The roots of trees displace stones, crik" cuWcrute and inzreast eep--
through earthen embankments.

Dam No. 31.07 Newfound River inspected on Octbter i, 19-;3

Visual Discrepancies (31.07 Lo ;r Dan)

I- The right spillw'ay abutnent is badli ... 1- ..n :,notil d bt pathce or
completely refaced.

2- The left abutment at the hudd gatea is extremly r terioratu and should 0 •
be reconstructel.

3- There are two trees grow.;ing Lt the dow:nstru:n e-.lJ oC t'-: left ab'tnant
which should be c'.t and chemically treatcd to prevent rru;:- .

P. S. - Please contact Mr. McGee by tclephoie (271-3496) to arrange fur
purchase of cinders.
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APPENDIX C

PHOTOGRAPHS

The following are photographs referenced in this report. See

Sheet B-1 for photograph locations and orientations.
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H IGHWAY BRIDGE DOWNSTREAM FROM DAM
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS 0 e

Hydroloqic computations pertinent to this investigation are
attached. The following figure shows the Newfound River
watershed at the International Packings Corporation Upper Dam.

0P W S
I

[ ~~D-I 1 " '
[ .- ~~~~IPC Upper Dam .i--1- -. '
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