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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. C(RPS OF EN(.1NEER.

424 TRAPELO ROAD

WALTHAM, MASSACHJ'tETTS 02154

ATlIfNI ION ol I 0
NEDED NOV 1 lq7q

Honorable Hugh J. Gallen
Governor of the State of New Hampshire 18
State House
Concord, New Hampshire 03301

Dear Governor Gallen: 0 •

Inclosed is a copy of the Lower Lisbon Dam Phase I Inspection Report,
which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the S
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up ..-

action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board, S
the cooperating agency for the State of New Hampshire. In addition, a

.. copy of the report has also been furnished the owner, Public Service
Company of New Hampshire.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the I .
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,

mci-B..CH."D•

Incl

As stated Colonel, Corps of Engineers '
I)tvision Engineer

1 9 0 a 9P 90 91 0 0 0 0 0 0 0
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NATIONAL DAM INSPECTION PROGR"M
PHASE I INSPECTION REPORT

Identification No: NH 00144
- Name of Dam: Lower Lisbon Dam

Town: Lisbon
County and State: Grafton County, New Hampshire " "
Stream: Ammonoosuc River
Date of Inspection: November 15, 1978 •

BRIEF ASSESSMENT

* - The Lower Lisbon Dam is a 300-feot. long, 24-feet.high run-of-the-
river, solid concrete gravity dam set on an irregular bedrock foundation.
The dam is presently not being used with the possible exception of ice
jam control during the spring run-off period. The drainage area for
the dam is 288 square miles and the normal impoundment is 96 acre-foot.

The dam is classified as small with a low hazard potential in the 1 0
event of a dam failure. Based on size and hazard classifications, a
100-year flood of 33,500 CFS was used as the test flood. Because of * -

the limited storage capacity, the test flood inflow was equal to the
test flood outflow. The total spillway capacity of 28,500 CFS is 85.1
percent of the test flood. The test flood would result in an overtopping D
of the left abutment of approximately one foot. Overbank flow along the
left upstream bank in a commercial area would amount to 3 or 4 feet.

The dam is judged to be in good condition, However, some features
could not be observed because of water flowing over the overflow section
of the dam. The following significant findings were determined during
the investigation:

1. The dam is in good overall condition.

2. There is some spalling of concrete at the waste gate end of
the downstream face of the overflow section.

3. The impoundment has undergone considerable siltation since
its original construction.

It is recommended that the following actions be taken under the
guidance of a qualified engineer within one year of the receipt of this 0
report:

1. Inspect the condition of the concrete when no water is flowing
over the dam.

D S
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2. Inspect the drain outlet and estimate flow quantity and tur-
bidity when no water is flowing over the dam.

It is further recommended that the following actions be taken 0 •
under the guidance of a qualified engineer within two years of the

receipt of this report:

1. Repair spalled concrete on the waste gate training walls.

1 2. Institute a program of biennial periodic technical inspection. 0 1
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This ?hase I Inspection Report o0 Lower Lisbon Dam

has been revie'ed by the undersigned Revtew Board metnbers. In our

opinion, the reported findings, conclusions, and recommendations are

consistent v-th the .ecor--ended Guidelines for Safety Irnspection of

Damts, and i-h good engineering judgment and practice, and is hereby

subnmitted for approval.

elI, •

Engineering Division

4, .

JOSEPH A. MCELROY, 2,ER
Fo,-dation & Materials Branch

Engineering Division

CA?.NEY M. 4CHAIRMAN .0

Chief, Structural Section

Design Branch

Engineering Division

0

APPROVAL RECOMMENDED:

'EF RYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recom- i S
mended Guidelines for Safety Inspection of Dams, for Phase I Inves-

tigations. Copies of these guidelines may be obtained from the
* Office of Chief of Engineers, Washington, D.C. 20314. The purpose

of a Phase I Investigation is to identify expeditiously those dams

which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data

and visual inspections. Detailed investigation, and analyses in-
volving topographic mapping, subsurface investigations, testing and

detailed computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to identify any
need for such studies.

In reviewing this report, it should be realized that the reported

condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection

team. In cases where the reservoir was lowered or drained prior to

inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure

certain conditions which might otherwise be detectable if inspected

under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on

numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the

present condition of the dam will continue to represent the 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.

b Phase I inspections are not intended to provide detailed hydro-

logic and hydraulic analyses. In accordance with the established

- Guidelines, the Spillway Test Flood is based on the estimated "Probable

Maximum Flood" for the region (greatest reasonably possible storm

runoff), or fractions thereof. Because of the magnitude and rarity
of such a storm event, a finding that a spillway will not pass the

test flood should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of relative

spillway capacity and serves as an 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.

0
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT
NAME OF DAM: LOWER LISBON

SECTION I - PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a

National Program of Dam Inspection throughout the United
States. The New England Division of the Corps of Engineers •

has been assigned the responsibility of supervising the
inspection of dams within the New England Region. Dufresne-
Henry Engineering Corporation 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 Dufresne-Henry Engineering Corporation 0
under a letter of November 20, 1978 from Max B. Scheider,

Colonel, Corps of Engineers. Contract No. DACW33-79-C-0010
has been assigned by the Corps of Engineers for this work.

b. Purpose

(1) Perform technical inspection and evaluation of non-
federal dams to identify conditions which threaten the

public safety and thus permit correction in a timely

manner by nonfederal interests.

* (2) Encourage and prepare the states to initiate quickly "

effective dam safety programs for nonfederal dams.

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

of Dams.

1.2 Description of Project *

a. Location

The Lower Lisbon Dam is located in the Town of Lisbon on the

Ammonoosuc Rive at 44012.9' north latitude and 71051.8' west
longitude. The dam is in the center of town, immediately up- D •

stream of the School Street Bridge across the Ammonoosuc River.

b. Description of Dam and Appurtenances

The dam is a concrete gravity run-of-the-river dam with an

overall length of 300 feet and a maximum height of 24 feet. 0 0

The former power houtse and icadrace canal located on tile.

V 0 V W 1 a 0 0 0 0 9 0 0
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left side of the dam have been abandoned and filled. A single

waste gate is located just.upstream of the old head gates and

canal. -

c. Size Classification

The Lower Lisbon Dam has a maximum height of 24 feet and an
estimated maximum storage capacity of 448 acre-feet. In
accordance with USCE Guidelines, dams with maximum storage g
between 50 and 1000 acre-feet and heights less than 40 feet

are sized as small. Therefore the size classification of the

Lower Lisbon Dam is small.

d. Hazard Classification

A failure of the Lower Lisbon Danj would route the resulting

flood wave into the existing channel of the Ammonoosuc River.

Under all flow conditions, the lower channel has adequate
reserve storage and bank height to dissipate any flood wave

produced without overbank flow or structural damage.

e. Ownership

The current owner of the Lower Lisbon Dam is:

Public Service Company of New Hampshire

1000 Elm Street S

Manchester, New Hampshire 03105

The former owner of the dam was:

Lisbon Light and Power Company

Lisbon, New Hampshire 03583 6 S

f. Operator

Although the dam is not being operated at the present time,

the responsibility for the dam lies with the Owner: I 0

Public Service Company of New Hampshire

1000 Elm Street
Manchester, New Hampshire 03105

Telephone: 603-669-4000

Contact: Mr. Lincoln Barre, District Superintendent

1-2
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g. Purpose

The original purpose of the dam was power generation for the 0

Lisbon Light and Power Company. The power generation equipment
has been removed and the dam is serving no active purpose at
the present time. In 1968 a study of the dam was made by the
Corps of Engineers (CRREL) and the USDA Soil Conservation Service
relative to the ice jamming upstream and whether the removal
of the dam would relieve the jamming problem. The study
concluded that the dam should not be removed because that
might transfer the ice jamming problem to the rapid area just
downsteam of the dam, causing flooding in the downtown area
of Lisbon. Therefore the dam is serving a useful "passive"
purpose in controlling ice jamming.

h. Design and Construction History

The existing concrete dam built in 1927 was a replacement for
an earlier log crib dam. The concrete dam included a cut
stone headwall and gates controlling flow into a headrace
canal upstream of the power house. The cut stone headwall and 0 0
the remains of the head gate can be seen in Photo 4. When
the power house was deactivated the canal was filled in with
impervious clay material. There have been no other
construction changes at the site.

i. Normal Operational Procedure(s) • S

The dam is not being operated at the present time.

1.3 Pertinent Data

a. Drainage Area S

The drainage basin above the Lower Lisbon Dam consists of 288
square miles of variable terrain. Elevations run from 800 to
1000 in the valley areas to 5000 to 6000 along the mountain
ridges of the White Mountain National Forest. The drainage
basin area is sparsely settled farm land with concentrated S
development in Lisbon, Littleton, Franconia and Bethlehem.

1-3
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b. Discharge at Dam Site

The discharge at the dam site is controlled by a concrete - 0

overflow spillway 228 feet long. A waste gate located
adjacent to the left abutment is not operated on a regular

basis. The spillway capacity with the water level at the top
of the dam is 28,500 CFS. This capacity is 85.1 percent of

the 100-year test flood.

The maximum known flood on the pertinent section of the
Ammonoosuc River occurred on March 18, 1936, recorded at the

Bath gauge as 27,900 CFS. Transferring this flow to the dam

using the six tenths ratio of their drainage areas gives a

flood of 23,080 CFS at Lower Lisbon Dam. This flow would

result in a flow depth of 8.3 feet over the spillway. Although • 0

this flood stage would not overtop the dam abutments it would

cause considerable flooding along the left bank which is con-

siderably lower than the dam abutment (see Photo 2).

c. Elevation Feet (USGS)

Streambed at centerline of dam 550.3

Maximum tailwater Not known

Upstream portal invert diversion tunnel Not applicable

Recreation Pool 566.5

Full flood control pool Not applicable

Spillway Crest 566.3
* S

Design Discharge Not known

Top of Dam 575.7

Test flood design surcharge 576.8
* S

d. Reservoir Feet

Length of maximum pool 8000

Length of recreation pool 6000

Length of flood control pool Not applicable

.S
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e. Storage Acre-Feet

Recreation pool 96

Flood control pool Not applicable

Test flood pool 448

t Spillway crest pool 96 5 0

Top of Dam 448

f. Reservoir Surface Acres

* Top dam 64

Test Flooa Pool 64

Flood Control Pool Not applicable

Recreation Pool 24 3

Spillway Crest 24

g. Dam

Type - concrete, gravity, run-of-river.

Length - 300 feet (overall)

Height - 24 feet (Maximum)

Top width 
- 3'+

Side slopes - vertical upstream, ogee weir downstream.

Zoning - Not known

Impervious core - solid concrete dam

Cutoff - None known.

Grout Curtain - None known, rock foundation

Drains - brick drain along foundation.

1-5
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h. Diversion and Regulating Tunnel

Not applicable.

i. Spillway

Type - modified ogee weir.

Length of weir - 228 feet (two sections 222' + 6')

Crest elevation - 566.3.

Gates - None.

Upstream channel - Ammonoosuc River. Variable width

200 - 400 feet.

Downstream channel - Ammonoosuc River. Ledge rock bed,

150-200 feet wide.

j. Regulating Outlets

The only regulating outlet at the dam is a waste gate located s

adjacent to the old head gate wall and canal. The gate is
5 feet wide and ll'-4" deep with an invert elevation of
approximately 555. During normal conditions the water level -
is approximately 3 inches below the top of the gate and any
increase in water elevation above the 3-inch freeboard causeshon..

the gate to function as a spillway.

'I S
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SECTION 2 - ENGINEERING DATA

2.1 Design

A detailed drawing showing the general plan of the dam and
several section details was supplied by the present owner,

the Public Service Company of New Hampshire.
I

The dam is a run-of-the-river gravity type concrete dam set
on an irregular ledge rock foundation. The dam spans the
river at oblique angles between several large outcroppings

of ledge rock (see Plan in Appendix B). Resistance to
sliding and overturning is provided by 1/2-inch reinforcing

* bars set into the ledge rock at 6-foot centers in addition
to the normal gravity forces. The drawing also indicates

that the dam is supplied with an interior drain along the
ledge rock to relieve any hydrostatic pressure from building
up under the concrete dam.

2.2 Construction p

The construction of the dam began in August 1926 and was
completed in October. The total volume of concrete used

was 7N1 cubic yards.

The file data includes several pages of correspondence during P 0
the construction of the dam but there are no entries which
are relevant to the present safety of the dam.

2.3 Operation

The dam is not being operated at the present time. 3 S

2.4 Evaluation

a. Availability

Construction drawings for this dam were available through 0
the owner.

b. Adequacy

The construction drawings plus the visual observations
are adequate for a Phase I evaluation of the dam and 0

make recommendations as included in Section 7.

2-1
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c. Validity

None of the observations made indicate conditions 5
different from the engineering data except in the
modifications at the left abutment where the intake
channel was backfilled.

*0 0

2-2
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General

The dam is judged to be in good overall condition. At
the time of inspection water was flowing over the

overflow section of the dam.

b. Dam

The run-of-the-river dam is composed of three separate
sections connected by rock outcroppings. The main D

overflow section is 228 feet long containing two angle
points and extends from the right river bank to a large

outcrop which also forms the footing of one of the high-
way bridge piers (see Photos 1 and 2). This section of

the dam shows some spalling and erosion of the crest and
downstream face but otherwise appears to be in good 0

condition. Because of the water flowing over the dam,
the outlet of the interior drain could not be observed.

The next section of the dam connects the outcrop mentioned
above to another outcrop adjacent to the waste gate. This
is a raised berm section approximately 34 feet long with 0

a 6-foot stop log spillway located 7 feet from the left
outcrop (see Photo 3). This section is in good condition

with some spalled areas.

* Adjacent to the left abutment the third section contains

the waste gate described in the next section. 0 S

c. Appurtenant Structures

The 5-foot by 11-foot waste gate is located adjacent to
the former head gate and head race canal to the old power

house. The gate contains a mechanical rack and pinion 0 S

lifting mechanism which was reported to be in good working
order. There is some significant spalling and erosion
of the concrete training walls and the gate is leaking at

the bottom (see Photos 5 and 6).

A cut stone wall, located adjacent to the waste gate, was S

the entrance to the former head race canal of the old
power house. Tle canal has been filled in with impervious

material and there were no signs of leakage. The remains

of the old canal head gates can be seen on the face of

this wall (see Photo 4).
3 -
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d. Reservoir Area

The upstream reservoir is located in a relatively wide river -

valley of the Ammonoosuc River. The adjacent land is good
farm land which experiences flooding during spring runoff
due to high river flows and ice jamming. The ice jamming has
been a problem in the past and has been studied by the New

• Hampshire Water Resources Board and the Army Corps of Engineers
(CRREL).

e. Downstream Channel

The downstream river channel is the lower channel of the
Ammonoosuc River. The channel cuts through ledge rock out-
crop for approximately 500 feet downstream of the dam. Below

this section, the channel has been widened and riprapped on
the right side bank to accommodate a recreational area.

3.2 Evaluation

The dam is judged to be in good overall condition based on the
visual observation. Some significant spalling was noted on the
berm section of the dam and at the waste gate training walls.
The condition of the concrete spillway could not be fully evaluated
because of the water flowing over the dam.

3-2 " - -.
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SECTION 4 - OPERATIONAL PROCEDURES

T --

4.1 Procedures

There are no operating procedures at the present time.

4.2 Maintenance of Dam

There are no established maintenance procedures at the dam.

4.3 Maintenance of Operating Facilities

The only operating facility at the dam is the waste gate.
I Although there is no established maintenance procedure, the 0

gate is reported to be in good operating condition.

4.4 Description of any Warning System in Effect

None exists for this da6.

4.5 Evaluation

The lack of any established maintenance or operational
procedures is not having any significant effect on the
safety of the dam.

b

, id
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SECTION 5 - HYDPAULIC/HYDROLOGIC

5.1 Evaluation of Features -

a. General

The Lower Lisbon Dam is a gravity, concrete, run-of-the-river
type dam. I 0

b. Design Data

Record data from USGS Gauge 01138000, in Bath, New Hampshire

was used for the hydrologic calculations for this dam.

c. Experience Data 0

Maximum floods which have occurred on the Ammonoosuc River,

for which some recorded data exists (high water measurements)

were in March 1936 and June 1973. The 1936 flood resulted in
a flood stage of 6.8 feet and an estimated discharge of 15,770

CFS and the 1973 flood was 8.7 feet for an estimated discharge
of 22,820 CFS. Neither flood resulted in overtopping of the

abutment, but considerable flooding occurred in the commercial
area along the left upstream embankment which is two to three

feet below the top of the dam abutments.

d. Visual Observations

The dam was constructed at oblique angles across the river

channel. The concrete sections are tied into the rock out-

cropping which adds considerable strength to the structure.

e. Test Flood Analysis

Based on the size and hazard category the 100-year test flood

was selected for the hydraulic analysis of this dam. Record

flow data was analyzed for gauge 01138000 located near Bath,
New Hampshire, approximately 5 miles downstream of Lisbon.
The results of the Bath analysis were than adjusted to suit

Lower Lisbon by the ratio of their respective drainage areas
to the six-tenths power. Because of the small storage capacity,

the test flood inflow was assumed equal to the test flood out-
flow.

The flow data was processed by computer in accordance with

the "United States Water Resources Council Guidelines -

Bulletin 17." The computations resulted in a test flood of
33,500 CFS at the Lower Lisbon Dam. The computer input and

data sheets can be found in Appendix D.

5-1
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The spillway capacity of 28,500 CF'S is approximately 85.1
percent of the 100-year test flood. This would result in
the dam being overtopped at the low point of the left bank
by approximately one foot. A commercial area of Lisbon
along the left upstream abutment is considerably lower
than the low point of the dam. The test flood would result
in considerably deeper flooding in this area approaching
3-4 feet.

f . Dam Failure Analysis 0

* The failure of the Lower Lisbon Dam would under normal con-
ditions release a flood wave 11 feet high flowing at a rate
of 2100 CFS. This wave would be readily contained within
the first 1300 feet of channel downstream of the dam.1

For the water to be at the top of the dam, elevation 575.7,
the Ammonoosuc River would have to be flowing at a rate of
28,500 CF'S which is about a 50-year flood. With a 36-foot
wide breach forming in the dam the rate would suddenly

4increase to 33,500 CFS or about a 100-year flood. However,1
only 90 acre-feet would be lost from the reservoir pool
during this flood event and thus would represent an insignificant
increase in flood levels downstream.

b "
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The visual observations did not disclose any indication
of structural instability. However, the extent of the
visual inspection was limited by the flow of water over
the dam and several important structural components
could not be observed.

b. Design and Construction Data

The design drawing shows several sections of the solid
concrete dam with its base on a very irregular bedrock
surface. The dam is keyed into the bedrock outcroppings
at several strategic locations and it is assumed the
angular geometry of the dam is designed to transmit any

D sliding forces into the ledge rock. The drawings show
half-inch diameter dowels 6 feet on center drilled into
the bedrock. These dowels are too small and too widely
spaced to offer any significant structural strength to
the dam, and their design purpose is not known.

d The drawings also show a brick drain along the bedrock 0
surface with an outlet at the lowest point of the down-

stream toe of the dam. The outlet could not be observed " -

and its operational condition is not known.

c. Operating Records

There are no operating records of significance with
respect to the stability of the dam.

d. Post-Construction Changes

The only significant physical post-construction change was
the filling-in of the headrace canal to the power house.
Tlhe reservoir has undergone extensive siltation since its
original construction. The siltation can be a negative
structural factor by increasing slightly the horizontal
force on the dam and a possible positive factor in reducing
uplift pressures if the silt is impervious.

C. Seismic Stabilitv

The dam is located in Seismic Zone 2 and in accordance
with recommended Phase I guidelines does not warrant -
seismic analyvsis.

6-1
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SECTION 7 - ASSESSMENT, RECO MENDATIONS/

REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

The Lower Lisbon Dam was observed to be in good overall con-
dition.

b. Adequacy

The information obtained during the investigation was adequate
for a Phase I Inspection. 

0

C. Urgen y

The recommendations given in Section 7.2 should be carried out
within the time period indicated under each item.

d. Need for Additional Investigation 0

The additional investigations described in Section 7.2 should
be carried out.

7.2 Recommendations 0

A qualified professional engineer should investigate the following:

1. Within one year inspect the condition of the concrete when no
water is flowing over the dam and inspect the drain outlet and

* estimate flow quantity and turbidity when no water is flowing O
over the dam.

2. Within two years repair spalled concrete on the waste gate
training walls.

7.3 Remedial Measures 9 0

a. Operation and Maintenance Procedures

Institute a program of biennial periodic technical inspection.

7.4 Alternatives 0

Not applicable.

7-1
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APPENDIX A

VISUAL INSPECTION CHECK LIST
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT LOjWER TUsBON p..M DATE November 15 1978

TIME 8:00 A111 10: 15 AIM

WEATHER Cloudy, cool

W.S. ELEV. U.S. -DN.S.

PARTY:

fl 1.Sherward G. Farnsworth D-H 6.

2. James H. Maynes D-11 7.

3. James A. Dohrinan D-H 8. _________________

44. Gonzalo Castro GET 9.

5. Ken Stern, New Hampshire Water 10.

Resources Board
PROJECT FEATURE INSPECTED BY REMARKS

2.

10.

*A-. 1

0 0



PERIODIC INSPECTION CHECK LIST

PROJECT LOWER LISBON DAM DATE November 15, 1978 -

PROJECT FEATURE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

DAM OVERFLOW SECTION Concrete gravity on ledge - dam flowing.
4 0

Crest Elevation 566.3

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks Spalling observed on crest and downstream

-slope.

Pavement Condition None.

Movement of Settlement of Crest None.

Lateral Movement None.

Vertical Alignment Good.

Horizontal Alignment Good.

Condition at Abutment and at Concrete
Structures Ledge.

Indications of Movement of Structural S

Items on Slopes None.

Trespassing on Slopes None.

Sloughing or Erosion of Slopes or

Abutments Not applicable.

Rock Slope Protection - Riprap I
Failures Not applicable.

Unusual Movement or Cracking at or
Near Toes Not observable - under water

Unusual Embankment or Downstream

* Seepage Not observable - under water.

Piping or Boils Not applicable.

Foundation Drainage Features one known.

Toe Drains None.

Instrumentation System None.

Vegetation None.

A-2
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PERIODIC INSDECTION CHECK LIST

PROJECT LOWER .TS3BO:N D.\M DATE November 15, 1978

PROJECT FEATURE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOW'R NONE

a. Concrete and Structural

General Condition

Condition of Joints

Spalling

Visible Reinforcing

Rusting or Staining of Concrete

Any Seepage or Efflorescence

Joint Alignment •

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion of Steel I

b. Mechanical and Electrical

Air Vents

Float Wells

I Crane Hoist 0

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power Svstem

Wiring and Lighting System in
Gate Chamber

A-3
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PERIODIC INSPFCTION CHECK LIST

0PROJECT L0'.TFR LISBON DM DATE Novem~ber 15, 1978

PROJ ECT FEATURE_______________ NAME__________

DISCIPLINE NME___________
.0

AREA EVALUATED CONDITION

OUTLET WOPKS -TRA'NSTTToll

AM) CONDUIT NONE 0

General Condition of Concrete

Rust or Staining on Concrete

Spalling0

* Erosion or Cavitation

* Cracking

Alignment of Monoliths

* Alignment of Joints.

Numbering of Monoliths

A-4
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PERIODIC INSPECTION CHECK LIST

PROJECT LOWER LISBON DAM DATE November 15, 1978

PROJECT FEATURE_ NAME

DISCIPLINE NAME_

AREA EVzALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLEr c1YxN::Y L Waste Gate b

General Condition of Concrete Fair.

Rust or Staining Not applicable.

Spalling At downstream training walls.

Erosion or Cavitation Under gate, at left wingwall.

Visible Reinforcing Yes, at gate wingwalls.

Any Seepage or Efflorescence None observed.

Condition at Joints Good (under water).

Drain Holes None observed.

Channel Ledge.

Loose Rock or Trees Overhanging
Channel None.

Condition of Discharge Channel Natural stream - good (ledge).

A -

I SJ
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PERIODIC INSPECTION CHECK LIST L
0L

PROJECT LOWER LISBON D 0 DATE November 15, 1978

PROJECT FEATURE NA EI

DISCIPLINE NAME_ _ _ _

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,

APPROACH V;D D1SC-L'RGE CHA'NNELS I
a. Approach Channel River reservoir.

General Condition Good.

Loose Rock Overhanging Channel None.

Trees Overhanging Channel None.

Floor of Approach Channel Sediment within 2-3 feet of surface.

b. Weir and Training Walls

General Condition of Concrete Good.

Rust or Staining None.

Spalling None.

Any Visible Reinforcing

Any Seepage or Efflorescence

Drain Holes

c. Discharge Channel Rough ledge - river bed.

General Condition Good.

Loose Rock Overhanging Channel None. *

Trees Overhanging Channel None.

Floor of Channel Ledge.

Other Obstructions Two bridge piers (minimum). I

I "
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PERIODIC INSPECTION CHECK LIST

PROJECT LOWER LISBON DAM DATE November 15, 1978

PROJECT FEATURE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AD
INTAKE STRICTURE NONE. 

a. Approach Channel

Slope Conditions

Bottom Conditions S 0

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining I e

Drains or Weep Holes

b. Intake Structure

Condition of Concrete

Stop Logs and Slots 0

A -
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PERIODIC INSPECTION CHECK LIST

PROJECT LO'NER LISBON D.AM DATE November 15, 1978

PROJECT FEATURE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE NONE

a. Super Structure

Bearings

Anchor Bolts I
Bridge Seat

Longitudinal Members I
Under Side of Deck

Secondary Bracing I
Deck

Drainage System

Railings I
Expansion Joints

Paint ( 00

b. Abutments and Piers

General Condition of Concrete I
Alignment of Abutment

Approach to Bridge I

Condition of Seat and Backwall

* I
00

I
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PERIODIC INSPECION CHECK LIST

PROJECT LOWER LISBON DA AE November 15, 1978

PROJECT FEATURE________ _______ NAME _________

DISCIPLINE ___________________ NAME __________

AREA EVALUATED CONDITION

RESERVOIR

Stability of Shoreline Right bank - loose stone retaining wall,
with concrete cap, some missing stones.

Sedimentation

Changes in Watershed Runoff Potential None known.

Upstream Hazards Ice jamming reported in winter.

Downstreamn Hazards None.

Alert Facilities None.

4 Hydrometeorological Gages None.

Operational and Maintenance
Regulations None.

A-9
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APPENDIX B

- PROJECT RECORDS AND PLANS

1. Listing of Design, Construction and Maintenance Records:

a. Specifications and Construction Report

2. Copies of Past Inspection Reports:

a. New Hampshire Water Resources Board - July 23, 1936

b. New Hampshire Water Resources Board Data Sheet, 1939

c. U. S. Army Terrestrial Sciences Center Statement on

[] Ice Jamming - December 3, 1968 5 S

3. Plans:

a. Drawings 954-1 provided by Owner

* 0
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- _ m - - - . , . • m _m - ' . .

Speoificationa for Dam, astegate & Abu'e,,.nt3

1i Eb on iAhtl &ower Coe

liubon. D.E J UL 192~ 5 0

- The work covere& by these speoifications inclvdes:

I* The oonstruction of a wolI& ccncrete dam in

the Ammonoosnc -liver in the town of Lisbon, I. H.

* This dam is to be jtst downstream fran the existing

timber crib drm kncwn as tho Upper lisbon "'am.

2. The ocnstTrction of 1o" abutments or -7ing *

dam s at each oni of the dam,

3. The constructicn of a reinffcrcsi ccncrete

iyartegate stracture between ths canal and the river, 0

near the present casml headgates.

4. The settirg of all iron wcrk, dowels, gate

* frames, anchor bolts, etc. require. above.

5,. All other work, incl-ding the building,

maintonanco, and remoyal of all coffer dams, the

purmpng and oxcaratlon, etc#, that may be a part of

the above.

6. The removal of such parts of the present

timber dam and its plankirg that ray be ordered by

the engineer.

7. Any extra work appurtenant to the dsn or

wastegato which i7iy be oriored by the enginor frcm time

to time.

-- ,;r . 'o .. bo JorAo• • •. o be do'ti, %r' * * * 0
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Liabonr. N. H.

Lisbon Light and Power Co.

1-1789 Construction of dam on the Ammonoosuc River at Lisbon

Gravity type, concrete da-m, ledge foundation, built

downstream adjacent to old log dam. •

A sluiceway and waste gate were built near head gates

(through ledge).

The contractors begun work in Aunust and finished in 0

October 1926. First concrete in doum was poured August 6, and

last September 10, 1926.

Total ela:psed tire 36 days. Total days concrete poured

was 25.

References: Plans, D-1326; Correspondence, etc., 1-1789;

Como.utations, progress views, tests and memoranda, zee 1-1709,

Lisbon Light & Power Company File H.

M.ay 25, 1927.
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DATA ON DAMNS IN NEW HAMPSHIRE

.0-ATION -/STATE No . ... .. O1 ....
rL-1sbon
Sra .........- 0.o-....................................................Cut.......~ ....................

Stream.....................................................

LocalN-Piae......... .............. Scna3.............................

ordinates-lat. ...... t...... ........ : Long .... 7/..................~ ..............

LAJERAL DATA
Drainag-e area: Controlled ........ ...Sq. M.Ni.: Uncontrolled ....... ..... Sq. Mi.: Total ... 5...... .Sq. .Mi.

Iverall len,,th of damr .... .O. .ft.: D~ate of Constructi on ...........................................
Height: Streamn bed to highest elev...42A.....f. Max. Structure ....J. 1!....F................. f t.

Dk.SCRIPTION V-onczete snclv tstlone on Led-e- Gr:avity-
Waste Gates

Nu mber........... 3 ....... : Size................. ft. high x ................................................... ft. -., 0

Hoslevation ....................n........r....... Tot.........l....A .....e ...................... I.......................... .f.

Waste Gates Conduit
Number................................. . Materials........................................................................

Size .................... ft.: Length...................... ft.: Area ............................................... .... sq. ft.

*Embankment

Tyeght- .......a ....................................................................ft:............................................

Topgh- idt .E............................c t:M n........................................................... f t.

Slopes-Upstream ............... on .............. :DowNastreami....................o....on ..........................

Length-Right of Spillwvay ................... Left of Spiliwvay ...............................................

Spillway

Laegth-Tf otl......... ................. ft............................................:..et.....f.

Height of permanent section-Max . ..... I: ....... ft.: Mmi .......................................................... ft.

Flashboards-Type ........... 1',n.........................................Heit .......... 0........................ ft.

Elevation-Permanent, Crest........................................ : Top of Flashboard ..........................

Flood Capacity.. .O...00.................cefs. : .............. 27,......................cefs/sq. mi.

Abutments

Fraterials x.:....................?.I....../........... f .:..in............... ............... ... ..................................f

Headworks to Power Devel.-(See "Data on Powver Developnment")
.)WNER ..........Public Service " ... . . . .

REMARKS Use--- Power--- Public Utility
Dama is a -e-nace

11 11* P~f , T 30t
£..4 a io B y. .. .........

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



PUBLIC SERVICE COMMISSION OF NEW HAMPSHIREi-DAM RECORD :-..5

TOWN TOWN STATE

NO. NO.
RIVER
STREAM - ver - 0
DRAIN AGE POND
AREA AREA

DAM FOUNDATION
.YPE NATURE OF

* ,IATERI AS OF

CONSTRUCTION C - .

PURPOSE pOWER-CONSERVATION DOMETIC-RECEATION -* NSPOF(TAIION-PUBLIC UTILITY

OF DAM

HEIGHTS, TOP OF TOP OF DAM TO
DAM TO BED OF STREAM ;x SPILLWAY CRFSTS 1-7".
SPILLWAYS, LENGTHS t LENGTH

DEPTHS PELOW TOP OF DAM OF DAM

FIA15 H OA*R DS
TYPE. HEICHT ABOVE CREST ,,.e

OPERATING HEAD TOP OF FLASHBOARDS

CREST TO N. T. \V. 1 TO N. T. W.

WHEELS. NLMBER - - 4 £. ,P
KINDS e I. I'. , 4225 F0

GENERATORS. NUMBER -. ;. 150 K7 2320V - 47 A _ C0 ccle ,5
KINDS & K. W.

I. P. 90P. C. " LE I H. P.75 P. C. TIME
100 P. C. EFF. loo P. C. EFF.

0I
RE-FRENCES, CASE-,
FL-AN S. INSPFCTION5

REMARKS

OWNER: ublic Ezrvice Co. of :. H.

CONDITION:

MENACE: Ycs. i o s'bj. ct tc pZ) ii i ctioi.

S S

To the ?ublic service Cxaision:

The forego'ig memorandum oa the IuOve dao is sub::iitted covering inszecwc -.m- ads July 2,'1, 13, codn to .. ...
nco i ._c oa to o;'%ner 6at, JuQLy Lo, I.ZGI and L

for amu--is eclosed.

D. 7, aid.) I h be4Z e

SC.hi ef Lfngiaee.-

c a --t , 19Z6

Czpy t.> O;,ner

• • • • • • • •.. • • • •

0 '.°."
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DEPARTMENT OF THE ARMY
U.S. ARMY TERRESTRIAL SCIENCES CENTER 4

dO HANOVER, NEW HAMPSHIRE 03755

A!-TS-EA 3 December 1968

RECEIVED
11r. Vern :Know!ton
W hater Resources Board DEC •196
State of :'ew ". re 1NEW IA11'"?.
State Office D-Iilding WATER ,.S " A"

Concord, Iew 7-.4pshdre 03301

Dear Mr. Knowlrton:

During the meeting at USA TSC on 10 October 1963 regarding ice jam
problers on rivers in 1ev; Hampsh ire, you requested us to -visit
Lisbon, ie Shire and observe the LArzonoosuc River for otential
ice jans. The Orirrary purpose of the observaCion ,as to give an
opinion on -w-hther the dm, located upriver fron the town bridge,
should be removed.

On 14 October 19co Nessrs. Nevel, Huci bee, and Frankenstein of
this office visited the above-mentioned site. Observations were
made of the riv;er a distance of anro:xir'te- y one mile upriver and
doimnuiver of the dam site. It is ouz oninfon that the dam should
not be removed. There is a lon- rapid area 500 feet do-rnriver from
the bridge. If the dam is removed this rapid area will cause the
moving ice to jam which co-uld cause fioodir in the town, area.

Ile would appreciate bein informed of ani, ice jam problems in the
future.

If ie can be of further assistance, please let us know.

Sincerely yours,

CUDIT! E. T1,.;ISTEE

] esearch Civil 1,Igincer
Appliod Research -'Ianch

- i •

* 0 60 0 0 0 0
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I Nt.W k1AL1VrrkiiK, wA I r L-u.4I A-L~L~1IA

DATA ON WATER POWER DEVELOPMENTS IN NEW HAIMPSHI!RE

* )CATION AT DAM NO . .. S.2,2....

Town................................ :ibo County.....................................................
Stream ........................ ..................................................................
Basin-Primary.............. .CrrL.R ......................... : Secondary ... . =)LU ...............

V eoal Name .............................................................................................. ...

* NERAL DATA

.{a-f' ..... ... ft.: ....1 ..... ft.: Ave ....................................................... ft.
Date of Construction...................................: Use of Power ... la.
Pondage ..................................... .c. ft.: Storage............................................... ac. ft.
SCRIPTION

Size of Rack Opening.......................... ..................................................................
Size of Bar .......................................... : 'Material.....................................................
Area: Gross .............................. Sq. n.: Net ................................................... sq. ft.

H-ead Gates

Type...................................................................................................................
Number ................ : Size.................. ft. hig-h x............................................... ft. wide

* Elevation of Invert................................... : To tal Area........................................... sq. ft.
Hoist ....................................................................................................................

Penstock

* Number ................................ :.Material .... .........................................................
Size .............................. Leng-th ...........................................................

Turbines

Number .......... .. 2....................... Makers .AV6!.. f lI...1 0Y ~ ..............
Rating TIP. per unit ................................ : Total Capacity ....................................... lTIP.
Max. Dement C.F.S., per unit ....................................... : Total................................... cfs.

DriveS

Type........................................... ........................
*Generator

Number.................. ....... . . . . . .

Make.....GE A .... 15 ..K .... .QQi. 1A.... ...4C.Z. P. ..3 .............

Rating IM., per unit ................................ , Total Capacity........... 1*4 N%
Exciter
* Number..............................M1ake ..... ................................................

Itating-per unit ............................. : Total Capacity ............................................. K. Mr.
)UTPUT-KWVHRS

19 .... .................................................. 19 .... . ..............................................
19 .... .................................................. 19 . ... ...............................

19 ........ .................~~...........................................19........ .. .............................................
19...................................................... 19 .... . .......................................

* 19...................................19.

)WNER Publi~c Ser-7!ce Co c c riI)WNE ................................................................... ....................................
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APPENDIX C

PHOTOGRAPHS S S
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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DUFRESNE-fiENRY EN~GINEERING CORPORATION

____ -__-SUBJECT L __' SHEET NO. OF

WE ___________________ _________________________________ JOB NO.________
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DUFRESNE-HENRY ENGINEERING CORPORATION S

B ' SUBJECT- " SHEET NO. OF

DATE '(.,JOBNO.

I a.

D-2
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DUFRESNE-HENRY ENC-INEERING CORPORATION

2 SUBJECT-,_____ SHEET NO. - OF j-
%TE I yr c ' .J08N0. _ _ _ _ _
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DUFRESNE-HENRY ENGINEERING CORPORATION

BY_ j , _-_"SUBJECT---' ... f"- " '-" SHEET NO. - - OF - _ S
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