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SEz ¢ wm

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Cear Governor Gallen:

.. I am forwarding to you a copy of the Erroll Daz Phase I Inspection

Report, which was prepared under the National Program for Inspection of
on-Federal Dams. This report is presented for your use and is bzsed
upon a visual inspection, a review of the past performance and a brief
rvdrolozical study of the damn. A brief assessment is included at the
teginning of the report. 1 have approved the repcrt ancd support the
findings and recomzendations described in Section 7 and as: that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this prograc.

& copy of this report has been forwarded to the Water Rescurces Board,
the cooperating agency for the State of New Hampshire. 1In addition, a
copy of the report has also been furnished the owner, Union Water Power
Cocaopany, 150 Main Street, Lewiston, Maine 0424

Coples of this report will be made availadle to the public, upon
request, by this office under the Freedom of Information Act. In the

‘ case of this report the release date will be thirty days from the date
of this letter.

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

Sincerely yours,

»
Incl &\K B. Zc‘amé'

As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH 00161

Name of Dam: Errol Dam

Town: Brrol

County & State: Coos, New Rampshire
Stream: Androscoggin River

Date of Inspection: June 29, 1978

BRIEF ASSESSMENT

The towns of Errol and Berlin are located 1/2 mile and 8 miles,
respectively, downstream of the Errol Dam. Errol Dam was constructed
of rock-filled timber crib and an earth dike. The maximum height of
the dam is 20 feet. The distance between abutments is 184 feet, and
the total width of the sluice gates is 121 feet. This dam has twelve
sluice gates and no spillway, and therefore, it may be called a bar-
rage. It was built on crib foundation with a wooden plank apron.

Based on visual inspection and hydraulic/hydrologic evaluation,
the overall condition of the dam is considered to be fair. The old
timber cribs were observed to be in fair condition. Some leakage at
the gates and cribs was noted. Visual inspection did not reveal any
evidence of instability. Continuance of this classification depends
on proper operations and maintenance of the dam.

This dam falls under the category of high hazard potential, and
it is large in size. The test flood peak inflow of 175,000 cfs would
result in a peak outflow of about 108,000 cfs at the dam after routing
through the upstream lake. Hydraulic analysis indicates that such a
flood would produce an upstream level to Elevation 1269.4 ft. msl,
overtopping the earth dike section of the dam by about 17.4 feet. The
estimated tailwater at the dam under such a flood condition would be
in the order of 1259 which would also be several feet over the top of
the dam at Elevation 1252 ft. msl. It would, therefore, not be pos-
sible to provide sufficient spillway capacity at this project to pre-
vent overtopping of the dam under test flood conditions. With this
type of structure, it is important to have sufficient discharge capac-
ity so that during a major flood the difference between headwater and
tailwater would not be sufficiently great to produce a major surge if
the dam were breached. Preliminary tailwater computations indicate
that with a normal full pool discharge capacity of 16,000 cfs there
would be little difference between headwater and tailwater and with
the pool at top of the dam, the discharge would be an estimated 40,000
cfs and the differential head in the order of 3 feet.




Within two years after receipt of this Phase I report by the
owner, more detailed hydraulic studies are recommended to better esta-
blish the discharge and tailwater characteristics of the project and
the extent of damage that might occur at the dam and in downstream
areas in the event of a major flood.

The following remedial measures, as stated in Section 7.3,
should be implemented:

1.

Maintenance program of the owner should be continued. This
would include his ongoing program of replacing all the
wooden crib piers by precast concrete crib piers.

Vegetation should be removed from the dike embankment except
for grass that prevents slope erosion.

A program of technical biannual periodic inspection of the
project features should be prepared and initiated.

Surveillance and a formal warning system be developed for
periods of usually heavy rains and runoff.

FAY, SPOFFORD & THORNDIKE, INC.
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PREFACE

This report is prepared under guidance contained in the Recom-
mended 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 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 involving topo-
graphic mapping, subsurface investigations, testing, and detailed com—
putational evaluations are beyond the scope of a Phase I investiga-
tion; however, the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the re-
ported condition of the dam is based on observations of field c¢ondi-
tions at the time of inspection along with data available to the in-
spection team. 1In 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 in-
spected 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 evoluticnary 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 de-
tected.

Phase I inspections are not intended to provided detailed hydro-
logic and hydraulic analyses. 1In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated "Proba-
ble 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 spill-
way capacity and serves as an aide 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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ERRCL DAM

SECTION 1 - PROJECT INFORMATION

1.1 General
a. Authority

Public Law 92-367, Augqust 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 BEng-
land Division of the Corps of Engineers has been assigned the respon-
sibility of supervising the inspection of dams within the New England
Region. Fay, Spofford & Thorndike, Inc., have been retained by the
New England Division to inspect and report on selected dams in the
State of New Bampshire. Authorization and notice to proceed was is-
sued to Fay, Spofford & Thorndike, Inc., under a letter of May 3,
1978, from Mr. Ralph T. Garver, Colonel, Corps of Engineers, Contract
NO. DACW33-78-C-0308 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 non-Federal interests.

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

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

1.2 Descriptior of Project

a. Location

Errol Dam is located in the town of Errol, which is in the
northern part of the state of New Hampshire. The dam is built across
the Androscoggin River, about three miles west of the confluence of
the outlet of Umbagog Lake and the mouth of Magalloway River. In the
center of the town, approximately 1/2 mile downstream of the dam, the
river makes a turn to the south. The dam is 167.]1 miles above the
tidewater at Brunswick, Maine.
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b. Description of Dam

Errol Dam is a rock-filled crib structure made of timber,
concrete, and steel. The crib is 4 feet to 6 feet deep and extends
from heel to toe and from the south abutment to the north abutment.

On this crib foundation, the crib piers were constructed and between
these piers, the wooden gates were installed. There is a wooden plank
flooring in each bay in front of and in back of each sluice opening up
to the end of the crib piers. This wooden plank flooring was anchored
to the cribs below the riverbed. The maximum structural height is 20
feet, and the length between the abutments is 184 feet.

As there is no spillway, the flow is controclled by twelve
gates which are located for the full length of the dam. Five of the
gates are 15 feet wide and 10 feet high and are referred to as sluice
gates {Photographs No. 1, 5, and 6, Appendix C). Seven of the gates
are near the northwest abutment and are 10 feet high, with the widths
varying from 5 to 7 feet. The sills of these seven gates are at Ele-
vation 1232.0, 20 feet below the permanent crest of the dam, and they
are referred to as deep gates (Photographs No. 6 and 12, Appendix C).
The sills of the sluice gates are several feet higher than the sills
of the deep gates. The total width of all gates is 121 feet. The
gates are separated by piers or king posts with braces, The structur-
al support of this dam consists of a series of piers. They are either
concrete or timber cribs, filled with stone (Photographs No. 2, 3, 5,
and 7, Appendix C).

There is a gate house for the full length of the dam. It is
a wooden structure covered with corrugated metal housing the gate op-
erating equipment. Rodney Hunt hoists were installed on all deep
gates except the small northerly gate. An electric motor is provided
for every two deep gates with the option to connect the electric motor
to one or two gates at a time. The five large sluice gates are me-
chanically operated by a movable gasoline driven pulley and belt, as
reported in the 1971 inspection. An additional movable gasoline motor
drive is provided for backup. Either of the two movable gasoline mo-
tors being used to operate the large sluice gates can also be used for
the operation of the deep gates (Photographs No. 1, 9, and 10, Appen-
dix C). :

On the left bank of the river, there is an earth dike abut-
ting the southeast abutment of the dam (Photograph No. 12, Appendix
C). The total length of the dike is about 230 feet. There is a
103-foot long concrete core wall adjacent to the dam abutment, with
the bottom at Elevation 1240 and the top at Elevation 1252. Recently
to reinforce the old concrete core wall, steel sheet piling was driven
on the upstream side of that abutment. This new cut-off wall is 4¢
feet long with 9 feet extending into the river on the upstream side of
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the dam. The bottom elevation of the sheet piling is 1225. The top
elevation is approximately 1252.

There is a footbridge from one abutment to the other on the
upstream side of the gate house (Photographs No. 2 and 4, Appendix C).

c. Size Classification

The storage capacity of Umbagog Lake at average spring fill
elevation of 1247.0 is 80,000 acre-feet, which is greater than 50,000
acre-feet. Therefore, on the basis of Table 1, Size Classification,
in the "Recommended Guidelines for Safety Inspection of Dams," fur-
nished by the Corps of Engineers, Errol Dam is classified as large.

d. Bazard Classification

In the event of failure of this dam, the town of Errol and
the town of Berlin, which are at a distance of about 1/2 mile and 8
miles downstream of the dam, respectively, will be in danger of being
flooded. The depth of water at the possible damage impact area, as
shown in Appendix D, is estimated. It is also estimated that in the
event of failure of this dam, loss of more than a few lives and exces-
sive property damage would probably occur. Therefore, on the basis of
Table 2, Hazard Potential Classification, in the "Recommended Guide-
lines for Safety Inspection of Dams," furnished by the Corps of Engi-
neers, this dam falls in the category of high hazard potential.

e. Ownership

The Union Water Power Company was and is the owner of the
Errol Dam and has control of the use and flow of the waters of the
Androscoggin River and its tributaries. This company is a water stor-
age and industrial water sales company established in 1878. Prior to
that time, Androscoggin River Improvement Co. owned the old Errol Dam,
which was replaced by the present dam in 1887.

f. Operator

The Union Water Power Co., 150 Main Street, Lewiston, Maine
04240, telephone (207) 784-4501, is the operator through its agent Mr,
William M. Groove. There is a local attendant, Mr. Carl Littlehale,
who lives near the dam and is on duty twenty-four hours a day.

g. Purpose of Dam

The purpose of this dam is to store water and regulate the
flow from Umbagog Lake for generation of power in several downstream
plants. Prior to 1880, all dams in this system were used to regulate




the flow for log driving. Presently, log driving is a secondary pur-
pose of the dam as the conservation of water is the primary purpose.

h. Design and Construction History

The first Errol Dam was built in 1853, as a part of a system
to facilitate log driving. The present dam was built in 1887, as a
timber crib structure, after the original dam was washed out. Avail-
able data indicate that the dam is founded on both ledge and hardpan.

Since 1947, the Union Water Power Co. has been replacing the
timber cribs on the downstream side with precast concrete cribs. 1In
1950, six principal piers on the upstream side were reconstructed in
timber with all cribs or piers filled with stone. These repairs were
approved by the New Bampshire Water Resources Board. During the fol-
lowing years, additional repairs were done on the downstream side of
the gates and all five sluice gates were rebuilt.

The maintenance program in 1962, included extensive recon-
struction, such as, replacement of all king posts and braces; rernewal
of all deep gates; replanking of flooring and aprons, and driving of
steel sheet piling on the upstream side. The petition for this recon-
struction was granted to the owner by the New Eampshire Water Re-
sources Board on December 18, 1961. During 1963 and 1964, the remain-
ing timber cribs on the downstream side were replaced by precast con-
crete cribs.

In 1972, a 2-inch, hand~-placed plank cut-off wall reinforced
with polyethelene was constructed upstream of the dam with new stone

placed to the elevation of the existing concrete cap. The wood walk-
way was replaced with steel grating.

Since 1968, Rodney Hunt hoists have been installed at all
deep gates, except at No. 12, and at two sluice gates, Nos. 3 and 4.
In 1977, a wooden sluice crib pier on the upstream side was replaced
by a new precast concrete piler.

i. Normal Operational Procedure

This dam is operated jointly with Aziscohos Reservoir and
the Middle, Upper, and Rangley Dams to insure that the regulated flow
at Berlin will be maintained at not less than 1,550 cfs. Impoundment
is increased during the spring runoffs to ensure sufficient storage
for this flow during late summer.

An attendant is on duty twenty-four hours a day and lives
near the dam site. Therefore, around-the-clock surveillance is pro-
vided. The attendant adjusts the rate of flow by using a calibration




chart, discharge vs. gate operings. Flow rates may be varied at the

discretion of the attendant or at the direction of the Union Water
power Co,

The dam is inspected yearly by Androscoggin Reservoir Co.,
of which the Union Water Power Co. is a member. Remed:.al action is
taken at their recommendation. Independent consultants have been re-
tained at irregular intervals to inspect this dam,

1.3 Pertinent Data

a. Drainage Area
Umbagog Lake is a natural one. Errol Dam was constructed
across the Androscoggin River, about 3 miles west fram the outlet in
Umbagog Lake. The total drainage area above the dam is 1,095 sgquare
miles. The watershed area is heavily wooded and of mountainous topog-
raphy.
b. Discharge at Dam Site

(1) There are no conduits, but there are twelve sluice
gates.

(2) The maximum known flood at the dam site is the flood of
1917, and the corresponding maximum level of record is
18.75 or 1250.75 msl.

(3) The ungated spillway capacity is not applicable as
there is no spillway.

(4) The total discharge capacity of all the gates when they
are fully opened is 16,300 cfs.

c. Elevation (Feet above MSL)
(1) Top of dam -~ 1252.0.

(2) Maximum pool elevation 1269.4. This value is obtained
by routing test flood peak inflow through Umbagog Lake.

(3) Pull lake pool - 1247.0. It is assumed that the recre-
ation pool elevation is the same as the average spring
fill elevation.

(4) Invert elevation of deep gates - 1232.0.

(5) Invert elevation of sluice gates - 1237.0.

-




ords:

(6) Stream bed at centerline of dam - 1228. (estimated).
(7) Maximum tail water elevation 1259.5. This value cor-

responds to the test flood peak outflow fram the tail

water rating curve below the dam site. Refer to Appen-
dix D.

Reservoir

(1) Length of maximum pool - 1] miles (estimated).
{2) Length of full lake - 10 miles (estimated).
Storage (Acre-Peet)

The following values have been estimated from project rec-

(1) FPull lake pool - 80,000 acre-feet.

(2) Design surcharge - unknown,

(3) Top of dam - 105,000 acre~feet.
Reservoir Surface (Acres)

(1) Top of dam -~ 10,100 acres (estimated).

(2) Pull lake level - 8,850 acres (estimated).

Dam

(1) Type Rock filled crib
(2) Length 184 feet

(3) Beight 20 feet

(4) Top width 30 feet

(5) 8Side slopes Vertical

(6) Zoning None

(7) Impervious core None

-




e

(8) Cutoff
(9) Grout curtain
Spillway

Regulating Qutlet

{1)

(2)

Dike
(1)
(2)
(3

(4)

5 sluice gates
(a) Invert

(b) Dimensions

(c) Description

(d) Control mechanism

7 deep gates
(a) Invert

(b) Dimensions

(c) Description

(d) Control mechanism

Type
Length

Beight

Top width

2-inch planks reinforces
with polyethylene at up-
stream toe

None

None

1237.0 msl

15 feet wide by 10 feet
high

Wooden gates

Electric anéd gasolire
motors with manual backup

1232.0 msl

5 gates - 7 feet wide by
10 feet high; 1 gate - §
feet wide by 10 feet
high; 1 gate - § feet
wide by 10 feet high

Wooden gates with Rodney
Hunt hoists

Electric and gasoline

motors with manual back-
up, One gate nonoperable

Earth embankment
Approximately 550 feet
Approximately 20 feet

21 feet
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(5) Side Slopes

(6)

Cutoff

1l vertical to 2 horizontal

Steel sheeting and con-~
Crete core wall adjacent
to the northeast abutment

[ S
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SECTION 2 - ENGINEERING DATA

2.1  Design

No original design data was disclosed for Errol Dam. Borings,
dated 193C and 1944, and a ledge topographic map was obtained from
project records. The borings in 1944 were drilled for a new dam to
replace the existing dam. See Appendix B for the borings drilled in
1930. The sketches of the sluice gates identifying pertinent hydrau-
lic features and dimensions relevant to the determination of the dis-
charge capacity are included in Appendix B.

2.2 Construction

No engineering data are available on the construction of this
dam.

2.3 Operation

The gate openings from the south abutment are numbered 1, 2, 3,

4, and 5, and they are called sluice gates. For operational purposes,
a hydraulic engineer prepared a calibration chart which reads "Head on
sill of sluice gates versus discharge for different openings (as a
parameter)."” A similar calibration chart was prepared for the deep
gates numbered 6, 7, 8, 9, 10, 11, and 12. The operator uses these
two calibration charts and the gage reading to determine the number of
gates to be opened and the required opening of each gate.

2.4 Evaluation
a. Availability
Pertinent structural, geotechnical, hydrologic, and hydrau-
lic data, which formed the basis of the design of the dam, are avail-
able on a limited basis.

b. Adequacy

Sufficient engineering data are available for a pPhase I in-
spection,

c. Vvalidity

The available engineering data is considered valid on the
basis of the results of the visual inspection.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings
a. General

The Phase I inspection of Errol Dam was performed on
June 29, 1978. A copy of the inspection check list is included in Ap-
pendix A.

In general, the soil and rock features are in good condi-
tion. The steel and concrete structures were observed to be in good
condition, see subparagraph c.

b. Dam

The dam is in good condition. No evidence of vertical or
horizontal misalignments was observed nor was there any evidence of
seepage or piping. :

The dam was observed to consist of both timber and precast
concrete cribs. The exposed parts of the timber cribs are old wood,
but not rotten, with just a few visible checks and vertical cracks.
Therefore, it can be considered to be in fair condition. The precast

concrete cribs were observed to be in good condition. Leakage of the
gates and cribs was noted.

c. Appurtenant Structures

The concrete of the north abutment above the water level was
observed to be in good condition. Joint alignment is generally good,
and no erosion was noted. The steel footbridge and the aluminum rail-
ing was in good condition with the longitudinal members rusting in
places. Field observations indicate that the gate house, a wooden
structure covered with corrugated metal, is in good condition.

d. Dike

The dike is in fair condition with no evidence of vertical
or horizontal misalignments., There is no indication of sloughing,
bulging, or movement of the slopes; nor is tiere evidence of seepage
or piping. No riprap was observed on either slopes.

Vegetation was noted on both the upstream and downstream
slope and top of the dam. There are small bushes, trees, and grass on
both slopes. (Photograph No. 12, Appendic C.)

10




e, Reservoir Area
Umbagog Lake is a natural one. The storage area of the lake
is about 15.8 square miles. The lake is surrounded by mountains and
dense forest.
f. Downstream Channel
The downstream channel and side slopes are in good condition.

3.2 Bvaluation

The observed condition of the dam is good. The potential prob-
lems observed during the visual inspection are listed as follows:

a. Questionable condition of the old timber cribs underwater.
b. Potential for overtopping.

Cc. Leakage of the gates.

11




SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procecdures

The Union Water Power Company has operated Errol Dam since it
was constructed in 1887. The only control available to maintain or
lower the lake level is the twelve sluice gates, These gates are ope-
rated by electric and gasoline motors with manual backup. This dam is
operated jointly with Aziscohos Reservoir and the Middle, Upper, and
Rangley Dams to ensure that the regulated flow at Berlin will be main-
tained at not less than 1,550 cfs.

4.2 Maintenance of Dam

The maintenance of Errol Dam is the responsibility of the Union
Water Power Co. who controls the use and flow of the waters of the
Androscoggin River and its tributaries. Since 1547, the Union Water
Power Company has been replacing the timber cribs on the downstream
side by similar precast concrete structures. 1In 1950, six principal
piers on the upstream side were reconstructed in timber. 1In the fol-
lowing years, additional repairs were done, see Section 1,2h.

4.3 Maintenance of Operating Facilities

The dam is inspected yearly by the owner's engineering staff and
daily by the attendant residing near the dam site. Maintenance of the
facilities to operate the sluice gates controlling the flow through
the sluice openings is considered to be good.

4.4 Description of any Warning System in Effect

There are four reservoirs upstream of Umbagog Lake, and they are
all owned by Union Water Power Co. The operators of these reservoirs
are in contact by radio, and therefore, they do have a flood warning
system,

4.5 Evaluation
The operational and maintenance procedures consisting of daily

and yearly inspections should ensure that all problems encountered can
be remedied within a reasonable period of time.

12
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SECTION 5 - HYDRAULIC/HYDROLOGIC

Eva.tation of Features

a. Desig

(1)

(2)

(3)

(4)

(5)

(6)

(7}

n Data

This dam falls under the category of high hazard poten-
tial, and it is large in size. Using the "Recommended
Guidelines for Safety Inspection of Dams,” the recom-
mended spillway test flood peak inflow would be equal
to the probable maximum flood. Since the basin of this
dam has so much storage, the probable maximum flood
peak inflow is not applicable.

Flood studies conducted in 1959, by Chas., T. Main,
Inc., for a proposed dam approximately 1/2 mile down-
stream from this dam, yield a spillway inflow hydro-
graph with a peak value of 175,000 cfs. Therefore,
adopted test flood peak inflow is 175,000 cfs.

the

The computed peak outflow corresponding to the routed
test flood peak inflow through Umbagog Lake (assuming
earth dike remains intact after being overtopped) is

108,500 cfs. Refer to Appendix D for details.

The lake storage capacity versus the elevation, an es-
timated capacity curve is included in Appendix D.

The discharge rating curve for the twelve sluices is
furnished in Appendix D.

The composite discharge rating curve for pool levels
above the top of earth dike (assuming earth dike and
barrage structure remain intact) i{s furnished in Appen-
dix D.

The tail water discharge rating curve immediately below
the dam site, including elevation corresponding to com-
puted peak outflow is furnished in Appendix D.

The hydrologic map of the watershed above the dam (bar-

rage) site, including the reservoir area and the water-
course, is furnished in Appendix D.

13
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b. Experience Data

Major floods occurred in 1917 and 1969. The maximum water
surface level attained during the flood of 1917 was 1250.75. The max-
imum flow recorded for May, 1969, was 16,300 cfs. All the gates were
required to be fully opened during the floods of 1917 and 1969.

c. Visual Observations

At the time of inspection, rate of flow through the sluices
into the downstream channel was 2,500 cfs. All the sluice gates are
vertical 1ift gates. These gates slide along the channels of
I-beams. fThe width of Androscoggin River bed immediately downstream
of the dam is about 150 feet. The side slopes of the river are not
steep. The left bank is approximately 10 to 12 feet high, and the
right bank is about 20 to 25 feet high. 1In 1947, about 0.4 of a mile
downstream of the dam, U.S.G.S. established a stream gaging station
(Indian Bay Gage) at BErrol.

Near Errol Dam there are two stage gaging stations. One is
a lake gage and the second one is near the dam. The lake gage reading
at the time of inspection was 13.75 or 1245,75 msl.

Minor leakage of water through the edges of Sluice Gate
No. 1 (adjacent to the south abutment) was noticed.

d. Overtopping Potential

The test flood peak inflow of 175,000 cfs would result in a
peak outflow of about 108,000 cfs at the dam after routing through the
upstream lake. Such a flood would produce an upstream level to Eleva-~
tion 1269.4 ft. msl, overtopping the earth dike section of the dam by
about 17.4 feet. The estimated tailwater at the dam under such a
flood condition would be in the order of 1259 which would also be sev-
eral feet over the top of the dam. It would, therefore, not be pos-
sible to provide sufficient spillway capacity at this project to pre-
vent overtopping of the dam under test flood conditions, With this
type of structure, it is important to have sufficient discharge capac-
ity so that during a major flood the difference between headwater and
tailwater would not be sufficiently great to produce a major surfge if
the dam were breached. Preliminary tailwater computations indicate
that with a normal full pool discharge capacity of 16,000 cfs there
would be little difference between headwater and tailwater and with
the pool at top of dam, the discharge would be an estimated 40,000 cfs
and the differential head in the order of 3 feet,

14
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The upstream slopes could not be seen due to the fact that
it was underwater. The slopes of the dike do not show any erosion or
other weak areas. The visual inspection revealed that the only evi-
dence of possible stability problems is the coriition of the existing
old timber cribs.

Visual inspection of the concrete abutments and the cribs
did not reveal any evidence of instability,

b. Design and Construction Data

No design computations are available, but drawings dated
1962 and 1977 were obtained from the project records.

c. Operating Records

The operating records of this dam can be found at the office
of the owner, Union Water Power Co.

d. Post-Construction Changes
Availabtle records indicate that improvements to this da-
have been made on a regular basis. All changes were to upgrade the

structural elements of the dam with no Jdesign changes.

Replacement of the timber cribs with precast concrete was
started in 1944, and is still in progress.

e. Seismic Stability

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

15




SECTION 7 - ASSESSMENT, RECOMMENDATIONS, & REMEDIAL MEASURES

7.1 Damr Assessment

a. Condition

The visual inspection indicates that the Errol Dam is in
good condition. Based on hydraulic/hydrologic evaluation, this dam is
judged to be in fair condition. Therefore, the overall condition of
the dam is fair.

b. Adeguacy of Information

An adequate assessment of the dam consistent with the scope
of a Phase I investigation has been made based upon the visuzl inspec-
tion and available information.

c. Urgency

The recommendations and remedial measures enumerated in Sec-
tions 7.2 and 7.3 should be implemented within 2 years of receipt of
this Phase I report by the owner.

d. Need for Additional Investigation

The information available from the visual inspection is ade-
quate to identify the potential problem of overtopping. This problem
requires the attention of a competent engineer who will have to make
additional engineering studies to design or specify remedial measures
to rectify this problem. If left unattended, this problem could lead
to instability of the structure.

7.2 Recommendations

1t is recommended that a more detailed hydraulic study be made
to better establish the discharge and tailwater characteristics of the
project and the extent of damage that might occur at the dam and in
downstream areas in the event of a major flood.

7.3 Remedial Measures

Although the dam is generally maintained in good condition, it
is considered important that the following operating and maintenance
procedures be attended to as early as practical:

16




a. The old timber cribs were observed to be in fair condition,
Nevertheless, the owner should continue his ongoing program of replac-
ing all the wooden crib piers by precast concrete crib piers.

b. Vegetation should be removed from the dike embankment except
for grass that prevents slope erosion.

c. Maintenance program of the owner should be continued.

d. A program of technical, .annual periodic inspection of the
project features should be prepared and initiated.

e. As the dam is upstream of a populated area, round-the-clock
surveillance should be provided during periods of high precipitation.

f. The owner should develop a formal warning system. An opera-
tional procedure to follow in the event of an emergency should be
adopted.

7.4 Alternatives

None recommended.

17
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APPENDIX A

VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

| PROJECT Errol Dam DATE June 29, 1978
t l TIME 830 - 1230
i WEATHER Sunny
W.S. ELEV. 1245.4 U.S. DN.S.

PARTY:
Team Captain - Structural
1. Jurgis Gimbutas, P.E. and Concrete
2. BHarvev H. Stoller, P.E. Soils, Geology., & Foundations
3. V. Rao Maddineni, P.E. Bydraulics & Hvdrology
PROJECT FEATURE INSPECTED BY REMARKS
1. Dam H. H. Stoller Good
2. Dike Embankment H. H. Stoller Fair
’ 3. Gate House J. Gimbutas Good
! Approach and Discharge H. H. Stoller
" 4._ Channels V. R. Maddineni Good
' 5. Footbridge J. Gimbutas Good
14 Reservoir and Downstream
) 6. Channel . V. R. Maddineni Good
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PERIODIC INSPECTION CHECR LIST

PROJECT Errol Dam

PROJECT FPEATURE Cam

DATE June 29, 1978

-~ r '
DISCIPLINE__ gcils & Foundaticns NAME A—>4~L-}w\ BB -
-
PROJECT FEATURE
DISCIPLINE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

DAM

Crest Elevation 1252.0

Current Pool Elevation 1245.4

Maximum Impoundment to
Date

Surface Cracks
Pavement Condition

Movement or Settlement of
Crest

Lateral Movement

Vertical Alignment

Borizontal Alignment

Condition at Abutment and
at Concrete Structures

1250.75 (in the year 1917)
None

None

None observed
None observed

No visual vertical
misalignment

No visual horizontal
misalignment

Normal




PERIODIC INSPECTION CHECK LIST

PROJECT rrol Dam DATE June 29, 1978

PROJECT FEATURE Dam

1 ™ t k
DISCIPLINE goils & Foundations NAME .ﬁléuﬂ~*“\ A A£‘¢\\>*\_\\
J
PROJECT FEATURE
DISCIPLINE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

Indications of Movement of
Structural Items on Slopes None observed

Trespassing on Slopes None observed

Sloughing or Erosion of
Slopes or Abutments None observed

Rock Slope Protection -
Riprap Failures None

Unusual Movement or
Cracking at or Near Toes None observed

Unusual Embankment or
Downstream Seepage None observed

Piping or Boils None observed

Foundation Drainage

Features None
Timber Cribs Fair Condition - See
Section 3
Precast Concrete Cribs Good Condition
A-3
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PERIODIC INSPECTION CHECR LIST

PROJECT Errol Dam

PROJECT FEATURE Dike Embankment

DATE June 29, 1978

/—\‘ l ‘}
DISCIPLINE g5oils g Foundations NAME Wl A
PROJECT FEATURE -
DISCIPLINE NAME
DISCIPLINE NAME
ARFA EVALUATED CONDITION

DIKE EMBANRMENT

Crest Elevation 1252.0

Current Pool Elevation 1245.4

Maximum Impoundment to
Date

Surface Cracks

Pavement Condition

Movement or Settlement of

Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and

at Concrete Structures

-

1250.75 (in the year 19.7)
None observed

None

None observed
None observed

No visual vertical
misalignment

No visual horizontal
misalignment

Normal
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PERIODIC INSPECTION CHECK LIST

PROJECT BErrol Dam

PROJECT FEATURE Dike Embankment

DISCIPLINE Scils & Foundations

PROJECT FEATURE

DATE

June 29,

NAME

ey il
J

DISCIPLINE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION
Indications of Movement of
Structural Items on Slopes None observed
Trespassing on Slopes None observed
Sloughing or Erosion of
Slopes or Abutments None observed
Rock Slope Protection -
Riprap Pailures None
Unusual Movement or
Cracking at or Near Toes None observed
Unusual Embankment or
Downstream Seepage None observed
Piping or Boils None observed
Foundation Drainage
Features None
Toe Drains None
Instrumentation System None
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PERIODIC INSPECTION CHECK L1IST

PROJECT Errol Dam DATE June 29, 1978
PROJECT FEATURE Gate House
- - "/

DISCIPLINE Structures NAME L ST
PROJECT FEATURE
DISCIPLINE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - GATE HOUSE

a. Structural

General Condition

Unusual Seepage or
Leaks in Gate Chamber

b. Mechanical and Electrical
Air Vents
Float Wells

Crane Hoist

Elevator
Hydraulic System

Service Gates

Emergency Gates

Good (wood structure
covered with corrugated
metal)

Leakage, minor in nature

None
None

Appears to be in good
condition

None
None

Twelve gates - one gate
non~operable

None
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PERIODIC INSPECTION CHECK LIST

PROJECT Errcl Dam DATE June 29, 1978
PROJECT FEATURE Gzte House
-7 '/’

DISCIPLINE gtruc+ures NAME SV e e
PROJECT FEATURE .
DISCIPLINE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

Lightning Protection

System None

Emergency Power
System

Wiring and Lighting
System

Gasoline motor with manual
backup

Operating cond.tion




PERIODIC INSPECTION CEECK LIST

PROJECT Errol Dam DATE June 29, 1978
|
PROJECT FEATURE
r DISCIPLINE NAME
Approach and
PROJECT FEATURE_:scharge Channels -
e
I DISCIPLINE _Soils & Foundations NAME Ao o 14 R
. 'I - J /
DISCIPLINE Hvdraulics & Hvdrology NAME / /oy /" 7
r
AREA EVALUATED CONDITION
OUTLET WORKS - APPROACH AND
/ DISCHARGE CHANNELS
a. Approach Channel
General Condition Good
] Loose Rock
Overhanging Channel None observed
Trees Overhanging
r Channel None observed
Floor of Approach Water at Elevation 1254.4,
! Channel floor of channel could not
be observed
' b. Discharge Channel
General Condition Good
' Loose Rock
i Overhanging Channel None observed

-
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PERIODIC INSPECTION CRECK LIST

PROJECT Errol Dam DATE June 29, 1978
PROJECT FEATURE
DISCIPLINE NAME
PROJECT FEATURE pischarge Channel , //

™ ’El ) K¢\:>,
DISCIPLINE _sSoils & Foundations NAME  Salo~=on Fd e —
DISCIPLINE Hvydraulics & Hydroloav NAME - v _d 0

AREA EVALUATED CONDITION

Trees Overhanging
Channel

Floor of Channel

Other Obstructions

A-9

None observed

Could not be observed

None observed




PERIODIC INSPECTION CHECK LIST

PROJECT Errol Dam DATE June 29, 1978
PROJECT FEATURE Footbridge
DISCIPLINE _ Structures NAME
PROJECT FEATURE
DISCIPLINE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION
OUTLET WORKS - FOOTBRIDGE
a. Superstructure
Bearings None

Anchor Bolts

Bridge Seat

Longitudinal Members

Underside of Deck

Secondary Bracing

Deck

Railings

Expansion Joints

-

A-10

Good condition
None

Steel L's, rusting in
places

Good condition
None

Good condition (steel
grating)

Good condition

None
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1. Listing of Records and Their Location

The New Bampshire Water Resources Board, 37 Pleasant Street, Con-
cord, New Bampshire, has three folders of records and corresponéence

dated 1924 to 1977, and filed under Town/Dam No. 80.Cl, Errol
Town/Errol Dam.

The documents of importance to the design and maintenance are the
following:

( 1) 1924 to 1925. Inventory card on Errol Town Dam No. 1, owned
by the Union Water Power Co.

( 2) July 15, 1928. Photograph showing downstream view of dar
with six wooden cribs or piers.

( 3) May, 1950 to June, 1951, Correspondence between the Union
Water Power Co. and the Water Control Commission in Concorgd,
regarding temporary repairs of the dam, including small
sketches.

( 4) Two charts showing average daily flows of Androscoggin River
at Berlin, New Hampshire, in 1952.

( 5) Thirteen charts showing average daily flows of Androscogcin
River near Gorham, New Hampshire, from 1942 to 1953.

( 6) April, 1953. Hydraulic charts regarding the new Errol proi-
ect, by Chas. T. Main, Inc., Boston, Massachusetts.

(7) May 1, 1957. Brief description of Errol Dam by Mr. Paul W,
Bean of Union Water Power Co.

( 8) November, 1959 and November, 1961. Outlines and petition
for maintenance repairs of the dam, from Mr. Paul W. Bean,
Agent, Union Water Power Co. to the New Hampshire Water Re-
sources Board. Petition was granted on December 18, 1961.

( 9) May 6, 1966. Letter from Mr. Paul W. Beam to Mr. Moore of
Concord, regarding dimensions of dam.

(10) June 12, 1969. Report from Mr. G. M. McGee, Sr., Chairman,
New Hampshire Water Resources Board, to Representative G. J.
Fortier of Berlin, New Hampshire, regarding proper mainte-
nance and safety of Errol Dam,
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{11)

(12)

(13)

(14)

(15)

(16)

(17

May, 1969. Tabulation of precipitation at Errol Dam in the
spring of 1969.

May, 1970 to April, 1971, Correspondence between several
interested parties regarding yearly flooding along Route 16

near Errol Dam. These letters contain valuatle hydrological
data.

Charts showing flows at Errol, New Hampshire, and levels of
Lake Umbagog from 1964 to 1973.

March 20, 1974. Three photographs taken from the Army Corps
of Engineers' Dam Inventory Program.

January 17, 1975. FIA Flood Hazard Boundary Maps, town of
Errol (ten pages).

March 31, 1876. Statistical data on sizes of the reservoirs
in the town of Errol, with a small map showing Androscoggin
River drainage area.

November 14, 1977. Application for repair to Errol Dam, by
the Union Water Power Co. to the New Hamsphire Water Re-
sources Board.

Mr, William M. Grove, Agent for the Union Water Power Co., 150
Main Street, Lewiston, Maine, made available to us the following data:

(L

(2

(3

(4

(5)

Test borings drilled in September, 1944, by Mr. M. J.
O'Relly, driller, and plan of location of borings made on
May 15, 1947 (fifteen pages).

Headwater storage on the Androscoggin River, November, 1948,
by Mr. F. W, Barris,

Hydrologic study, January, 1959, by Chas. T. Main, Inc.
Revised in 1975. Operation of Androscoggin River storage
system, pamphlet by the Union Water Power Co. (fifteen
pages).

Report of 1977. 1Inspection by Chas. T. Main, Inc.

2. Copies of past Inspection Reports

The following copies of past inspection reports are included in
this report:




( 1) August 6, 1936. By the New Hampshire Water Resources Board.

( 2) November 29, 1938. By the New Bampshire Water Control Com-
mission, initialed by AAN & RLT (two pages).

) { 3) October 26, 1972. By the New Eampshire Water Resources
; Board, Mr. Robert B. Chamberlin.

( 4) October 4, 1977. By Mr, J. Goodrich of Chas. T. Main, Inc.,
and Mr. W. Grove of Union Water Power Co. (two pages)

ry 3. Drawings

The New Hampshire Water Resources Board is in possession of prints

listed below and showing the layout of the dam, sections, and some
details:

*(1) July, and November, 1930. Boring location plan, test pits,
¢ drill hole layouts, Errol Dam, by the New England Public
Service Co., Engineering Department.

(2) January, 1948. Plan showing proposed flowage of Errol Dam,

size 16 inches by 33 inches, colored map showing Umbagog
Lake and surroundings.

(3) May, 1948. Preliminary study, location plan, and access
roads to proposed Errol Dam, by the Union Water Power Co.,
Lewiston, Maine.

e

(4) December, 1948. Errol 1275 Dam, ledge topography, "Plan B,"
¢ by Union Water Power Co.

(5) April, 1958. Exhibit Sheets J, K, L-1, and L-2, Errol Proj-

ect: general map, detailed map, plan and sections, and pro-

! file and sections, by Chas. T. Main, Inc., for the New Hamp-
shire Water Resources Board (never constructed).

f (6) January, 1975. 1275 pam, Sheet E-79, Topographic Layout;
Sheet E-78, Main Dam Section, by the Union Water Power Co.

Mr. W. M., Grove of the Union Water Power Co, made available to us
the following drawings from the files in his office in Lewiston, Maine.

| *(1) July, 1944, Revised June, 1978. Drawing No. ES-24,
Sketch-Diagram, Errol Dam, by Mr, Paul W. Bean, Union Water
Power Co.

l *Reduced copies are included with this report.

| -3
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(2)

(3)

(4)

*Reduced

March, 1963 (Revised). Reconstruction of the deep gates,

plan and section, Drawing Nos. E-92 and E-93, by Union Water
power Co.

December, 1977 (Revision). Rebuilt sluice pier, Drawing Nc.
E-103, by Union Water Power Co.

July, 1978 (Revision). Sketched diagram - Errol Dam (origi-
nal date July 1, 1944).

copies are included with this report.
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NEW ANMPONIKE YWALLK CUIVEIRUL CUNVLIVIIDDIIULY
' DATA ON DAMS IN NEW HAMPSHIRE

LOCATION / STATE NO. ..80,01..............
Town .......... § 5o o o3 USSR prereens : County €008 e
tream ... ADGTOBCOE T R BAVET. i et eeeeee e
Basin-Primury ... And:o.scogg.in.ﬁivex ....... T SECONAATY woiiiiiii e
Local Name .coivveinviieiiianne L PO OGO
Coordirates—Lat. ...440..A5%.513,800............ : Long. v P2 503 21,000 e

GENERAL DATA
Drainage area: Controlled ...cceevueenneee Sq. Mi.: Uncontrolled ............... Sq. Mi.: Total ...1085.. &y
Overall length of dam eveeeeenneeeen, ft.: Date of ComstrUCtiOon e ee et e
Height: Stream bed to highest elev. w2007 ft.: Max. Structure ... 1827 m i,
COSt—DAM ciiiiiireiirccieeerrserenrsressserensreeeecteeresssssssanne T RESEIVOIT tiiiiiicciee e cs e e tte e
DESCRIPTION Crib- Timber on Ledge— Earth
Waste Gates
Dy D eeeriiiiit ittt ettt e te et e e b st ar s s bt Sretenen e rabvrr et e e rteaeaaaees s oan seaaaen nrrannnnanann iashrentanteaneraeanenn-
Number ..reeeee : Size v ft. high X e ft. wi
Elevation INVert ..oviecvviiinreceecreeeccvereccneenrreennnees 2 T0tal ATOA iiiiceeecieee e 8L 30
Hoist ....................
Waste Gates Conduit
Number .t T MaAterials e
SiZe i, ft.: Length covervceeeeniienennne flot Area it vt SGL T
Embankment
Dy P E ettt ettt ettt ees s et as e e e e s et e s e st n b e s ee e Sastubbnteiasasateeteanartaeeeas s sataneeee enennattteteteanttenresesaannreeenns
HeEghtmIaX. oo es oo es e CLTEED 341 WO o
TOop—WIdth s T eV e e 1
Slopes—Upstream .....ccceeeevoneees 3 ( HOON : Downstream ...c.cccvvvvvniccniennnan. ON coiivernrinrieeenn.
Length—Right of Spillway .ecceeeeevierrecrnnrvereeenns T Left of Spillway wveericieceeeeiieeciieeeece e
Spillway
Materials of Construction ................. (Gates). . e, (na.spillway). ..o
Lengthe—Total ..........coeeemsemsmssnsssersssssessssessammenen £8.2 Nt woumvrermrressssseesreeeeeiesssssesesesssssmaans) oo, £
Height of permanent section—max. ...cooevveermnecn. S LRI 5 1 VU SUOUUOUOURTOON {-
Flashbhoards—TyDe ittt cess e sessrssssssseessnsanssesseeenesses : Height e {
Elevation—Permanent Crest ..1248¢3 . miveoeereennnn, : Top of Flashboard v
Flood Capacity .cccevriveeicircirirscsscrssiseererenans CfS. 1 et eeanerene cfs/sq. mi.
Abutments
MALETIAIS 1 ettt ittt s ie e aresanesarasses seseessarsasiastenressn s aee s resr e e st e et b Ea bt s e st bt e s et e st et b e nhrasts et e
Freeboard: MaxX. ..cciiiiiiicinnciecncnionnnccnessnenes ft. e Minl e, {
Headworks to Power Devel.—(See “Data on Power Development’)
OWNER .......Union..ﬁa.te.:..P.p.w.e.r...Q.Q..........t/....................,.:.N;L!?v.i.g.t.pn...h'ﬁ.’..................................,
L o7 gL
REMARKS Use Log Driving—- Conservation
B-6
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON RESERVOIRS & PONDSIN NEW HAMPSHIRE

LOCATION AT DAM NO. .80J0L....
Town ........ )25 o of 3 ST County .ocoveeeee. CQOB ..o
Stream ...... An:‘.roecoggin.gmer ...........................................................................................................
Basin—Primary ............ Androscogmin. it SeCondary e
LI0CAYL INATTIE ittt ce sttt e s se Seeaeteastesesteaante e beatar e et Rt ertenanresarnesenrenente ettt eneeeieere

DRAINAGE AREA
Controlied ..ccceeeenen. Sq. Mi.: Uncontrolled .....cconnnnne. Sg. Mi.: Total 1035-8g M S50 T

ELEVATION vs. WATER SURFACE AREA vs. VOLUME

Surface
. Point Head Area Volurme
Feet Acres Acre It

(1) Max. Flood Height i avvvrsveiisiieee e,

(2) Top of Flashboards et v eeeveser e

(8) Permanent Crest i v eeeeeaee e eae—— e

(4) Normal Drawdown ... W e 15855007 L ?2,000....

(5) DMax. DrawdoWn = e eeeeevesrenneemineens erreeeerten e .

(6) Original Pond T T T 2

Base Used ....covueennen : Coef. to change to U.S.G.S. BaSe ittt ceeseeeeeevrearaeeecesennnennnn
RESERVOIR CAPACITY
Total Volume Useable Volume

Drawdown = eeeeieereeseennannas % 4 23U SURPTUTOOL {t.

Volume C eeeesreeresesrenmnesseesenss ac. ft. e ac. ft.

Acre ft. per sq. mi. e e

Inches per sq. Mi. .rreereereeennianes C dvereeenrerrereresaranennene
USE OF WATER ............ (Conservation=. . . LOog DTATANGT). e seseeesessssesesesses e
OWNER .............. Union. Water. Pozer.Co......... et eenes Lewiston. Me....eveeeen..
REMARKS Wheel ( Not used)

B~7

Tabulation Bv .. A A N.& R L. T . Date ......... Novembar29,1938.' ...................
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Concord, N. H., 03301

DA BATETY ILCPECTION PEFOTT FOM

Town: Errel Dam Nuzber: £2.00

Inspected by: Pohayt B Cha-herlin Date: Qoyerry 26 102
Locel nare of daxm or water body: Errell Da~, 1-Ve U-btaon-

Owner: Address:

Cvner was/was not interviewed during inspection.

Dreinege Area: 1095 sq. ri. Stream: __ pdrcccn-sin Diio-

y Soc wd"}"" . 20
Pord Ares: 8850 Acre, ©Storege /esccs . Ac-Pt. PFax, Head " 1< T..
Foundation: Tyre ledse s Seepage present at toe - Yes/llo,
Spillvay: Tyre  Gates only s Freeboard over perr. crest: 7

Width 121' width of patgs,Flashboard height

Mex, Capacity c.f.s.
Erbankrent: Type » Cover Width

Upstream slope to 1; Downstreax slore to 1l
Abutrents: Typ; Crib s Condition: Good, Fair, Foor

Geates or Pund Drain: Size Caracity Tyre

Lifting apparatus Operational conditien

. Changes since construction or last inspection: Metal on richt gate secticn-s

recentlv primed. (Crib piers are in alignment. Gate house secure. Has a vervy

good overall appearance.

Downstream development:

This dam would/would not be a menace if it failed.

Suggested reinspection date:

Remarks:;




| IS S To—_— tee _ "

d

UNION WATER POWER COMPANY
ANDROSCOGGIN RESERVIOR CCMPANY
LEWISTON, MAINE

REPORT OF 1977 INSFECTION
OFf

ONION WATER POWER COMEANY
AND
ANDROSCOGGIN RESERVICR COMPANY
INSTALLATICN

NOVEMBER, 1977

Inspection and Report
by

CHAS. T. MAIN, INC.

Boston, Massachusetts

B-9
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Dike constru
ir the river
of the dax.

represantc ir
river releas
starion is l¢

1 the entire dam structu
X N

t
; ies h zced 2" plank cuteff ein
polyethelene plactecd upstreaz was constructed in 1572 wi
va o of

The wood waliway was rer

concrete header blooxs W

c vere installed on all deep gates excer
riv gate. Ar ~lectric motcr is el

each two decp gates with provisica made to conn
a time., The five
a movable gasclin
inspection. An a

moter te one Or [WO Bates
are mechanically cperated
belt as reported in the 1
gascline motor drive is proviced for back-ur. e
tvo mechanical gasoline motor drives for the large slui
can be used to also drive the deep gates.

Portions of the dike construction discussed above are heavily
wooded but under normal conditions are above water level and dry.

the Errol Dam and dike are in sound and
Ideally, the dike should be cleared cf
r has beex continuing O

As reported in 1871,
gatisfactory concitiocn.
brush anc tree growth but this ceaditio

) 0
la}

the histcry of the project and has been dicussed in the past TepovIs.

Recorendaticn

As a consequence of the wooded growth which has develcped over

the years, contirvation of the obser
¢, should be carried out at the dike area to ascertain a stable
scepage condition. This condition, however, is not censicered to
constitute a major hazard for this dan. B-10

vation prograz shown in Appendix
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APPENDIX C

PHOTOGRAPHS




APPENDIX C

REPRESENTATIVE PHOTOGRAPHS OF PROJECT

LOCATION PLAN

Plan 1 - Location of Photographs Taken June 29, 1978

10.

PHOCTOGRAPHS
No.
1. North half of dam on the

upstream side.

Footbridge and wooden cribs on
the upstream side.

New precast concrete crib on the
upstream side.

South end of footbridge.

New precast concrete cribs and one

remaining wooden crib on the
downstream side.

Wooden sluice gates near north
abutment.

Precast concrete cribs on the
downstream side, with all gates
partially open,

Crest flashboards near north
abutment.

Inside of gate house; overhead
electric motors lifting gates in
pairs.

Inside of gate house: a standby
gas motor on wheels.

Page

C-3
Negative No. Page
11-10 C-4
11-12 C-4
11-20 C-5
11-13 C-5
11-35A C-6
11-34A C-6
11-6 c-7
11-22 c-7
11-18 c-8
11-16 c-8




13.

14.

Extension of north abutment
downstream.

Top of earth dike, looking southeast
away from dam.

Right bank of Androscoggin River,
showing a culvert under Route 16,
about 1500 feet upstream of the
Errol Dam.

Androscoggin River approaching the
Errol Dam, looking southwest.

Negative No. Page
11-33a C-9
11-25 Cc-9
11-30a C-10
11-27 C-10




CRIB PIERS

FOOT BRIDGE

54,?7_/1
3

ERROL DAM
LOCATION OF PHOTOGRAPHS
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APPENDIX D

HYDROLOGIC & HYDRAULIC COMIUTATION
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