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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:
NEDED - e oeams

Honorable Hugh J. Gallen

Governor of the State of New Hampshire )
State House T
Concord, New Hampshire 03301 .

Dear Governor Gallen:

I am forwarding to you a copy of the First Connecticut Lake Dam Phase I S
Inspection Report, which was prepared under the National Program for R
Inspection of Non-Federal Dams. This report is presented for your use N
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 in-

cluded at the beginning of the report. I have approved the report and R
support the findings and recommendations described in Section 7 and ask LT
that you keep me informed of the actions taken to implement them. This RN
follow-up action is a vitally important part of this program. e

A copy of this report has been forwarded to the Water Resources Board,

the cooperating agency for the State of New Hampshire. 1In addition, a

copy of the report has also been furnished the owner, New England Power
Company, 9 Court Street, Lebanon, New Hampshire 03766.

Coples of this report will be made available to the public, upon
n request, by this office under the Freedom of Information Act. 1In the
- case of this report the release date will be thirty days from the date
of this letter.

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

Sincerely yours,

e (O

Incl ~"JOHN P. CHANDLER
As stated { Colonel, Corps of Engineers

\\\Eiyision Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH 00186

Name of Dam: First Connecticut Lake Dam
Town: Pittsburgh

County & State: Coos, New Hampshire
Stream: Connecticut River

Date of Inspection: June 28, 1978

BRIEF ASSESSMENT

First Connecticut Lake is located in the northern part of the
state on the Connecticut River about 8 miles upstream from the town of
Pittsburg, New Hampshire. This is a concrete gravity dam with earth
embankments at each end. The mass concrete spillway has a total
length of 387 feet and contains two sluice gates and a log way near
the southern abutment. The maximum height of the dam is 56 feet, and
there are mass concrete abutment walls at the junction of the dikes
and the spillway. A footbridge above the spillway crest extends the
entire length of the spillway and provides access to the manually op-~
erated flashboards as well as to the sluice gates and log way. The
south dike is about 480 feet long with maximum height of 22 feet. The
north dike is about 250 feet long with a maximum height of 15 feet.

Based on visual inspection, available records, and past opera-
tional performance, the dam is considered to be in good condition al-
though the deteriorated concrete requires superficial patch work in
many places. Seepage was noted at the junction of the southern abut-
ment and dike. An old slide was observed between the southern abut-
ment and retaining wall. The continuance of this classification de-
pends on proper operations and maintenance of the dam.

This dam falls under the category of low hazard potential, and
it is large in size. The test flood peak inflow is equal to the prob-
able maximum flood, 103,500 cfs, and the test flood peak outflow is
15,000 cfs. Hydraulic analysis indicates that the maximum surcharge
pool elevation will be 1640, approximately 7 feet below the top of the
earth dike. The spillway will pass the test flood peak outflow with-
out overtopping the dam, and therefore the spillway capacity is ade-
quate.

The following recommended operation and maintenance measures, as
stated in Section 7.3, should be implemented within two years of the
receipt of this Phase I report by the owner:

BRI S D e N RSP UL PN NIV S G I VAN G Dol 1.0 W |

N Ve e S e
PRSI I RO WAL 35 3% 3




Py—

RARA

TR T YS ve

(1)

(2)

(3)

(4)

(3)

(6)

(7

Maintenance program of the owner and the technical annual

periodic inspection being performed by the owner's engi-
neering staff should be continued.

Monitoring of the seepage and slide area to determine the
cause and then corrective measures should be taken.

Vegetation should be removed except for grass cover that
prevents slope erosion.

A program should be prepared and initiated to repair the
slope protection as it becomes necessary.

The upstream slope of the dam should be inspected at low
water.

Surveillance should be continued and a warning system
should be developed for periods of unusually heavy rains
and runoff.

All deteriorating concrete surfaces should be repaired.

FAY, SPOFFORD & THORNDIKE, INC.

-

Jurg(; mebutas, P.E.
. Project Engineer

JURGIS
GIMP'TAS

.

Richard W. Albrecht, P.E.
Vice President
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- This Phase I Inspecticn Report on First Cornnecticut Lake ler

hag been reviewed by the undersigned Resview Board members. In our
l' opinion, the reported findings, conclusions, and recommendations are
. consistent with the Recommended Guidelines for Satety Inspaction

cf Dams, and with gocd enginearing judgment end practice, and is
NS herzby submitted for approveal. '

. CRARLES G (Iraiv“, Chiairman
- Chief, Found_tlon and Materials Branch
Engineering Division

o /M{%M&M ﬂ;

,-—.-.

ED J. RAVEAS, Jr., Member
Ch]&f, De {gn Branch
Engineering Division

: =R > I
SAUL COOPER, Hember ’

. Chief, Water Control Branch

B Engineering Division

APPROVAL RECOMMENDED:

JCEZ 2. FRYAR
Chief, Ergineering Division
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PREFACE

This report is prepared under guidance contained in the Recom-
ll mended Guidelines for Safety Inspection of Dams, for pPhase 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 L.alized that the re-
ported condition of the dam is based on observations of field condi-
tions at the time of inspection along with data available to the in-
spection 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 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 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 de-
tected.

Phase I inspections are not intended to provide detailed hydro-

l! 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 reasonable 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-
N 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.
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FIRST CONNECTICUT LAKE DAM RN
SECTION 1 - PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The New Eng-
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 Hampshire. 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 Description of Project

a. Location

First Connecticut Lake is located in the northern part of
the state of New Hampshire. The dam is located on the Connecticut
River at the western bay of the lake and about eight miles upstream
from Pittsburg, New Hampshire. It is within the borders of this town-
ship and is adjacent to U.S. Highway Route 3.
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b. Description of Dam

This dam, designed by the New England Power Construction

l: Co., Engineers, Boston, Massachusetts, is a concrete gravity dam with
earth dike embankments at each end. The concrete dam is founded on
ledge and the embankments on soil. The mass concrete spillway with a
total length of 387 feet contains two sluice gates and a log way near
the south abutment. The maximum height is 56 feet. There are mass
concrete retaining walls where the dikes join the spillway (Photo-
graphs No. 6, 7, and 8, Appendix C).

On top of the spillway, there are 4-foot high wooden flash~-
boards having a total length of 358 feet. A large spillway capacity
was provided since the spillway section was the most economical type
of construction (Photographs No. 1 and 2, Appendix C).

A footbridge with the floor elevation 10 feet above the
spillway concrete crest extends the entire length of the spillway and
provides access to the manually-operated flashboards as well as to the
sluice gates and log way.

e Two sluice gates, each 7 feet 8 inches by 9 feet 8 inches,
are installed at about the lowest point in the riverbed. Centerlines
of the gates are 30 feet below the spillway concrete crest. The gates
are operated by an electric motor, which is protected in a wooden gate
house. South of the sluice gates, a 10-foot wide log way was provided

v for the passage of timber logs. The sill of the log way entrance is
14 feet below the spillway concrete crest and is at Elevation 1636.0

II msl. The log way is controlled by manually operated stop logs. To
guarantee a minimum flow of 8 cfs during the summer, there is a fish
pipe near the south gate (Photographs No. 3, 4, and 11, Appendix C).

The dike embankments are of the rolled fill type, con-
structed on an earth foundation. The top of the embankments is 15
l! feet wide at Elevation 1647.0. The downstream slope is 1 vertical to
: 2 horizontal and the upstream 1 vertical to 2.5 horizontal with riprap
slope protection. The south dike is about 480 feet long, with a maxi-
mum height of 22 feet. The north dike is about 250 feet long, with
maximum height of 15 feet (Photographs No. 13 and 14, Appendix C).
The total length of both the dikes and the spillway is about 1,120

- feet.
c. Size Classification g
. The storage capacity at the top of the dam is 114,000 Ce e e
;_ acre-feet which is more than 50,000 acre~feet. Therefore, the dam is ""i;““*“];
classified as large in size according to Table 1, Size Classification, —
)

v . .
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e in the "Recommended Guidelines for Safety Inspection of Dams," fur-
nished by the Corps of Engineers.

F d. Hazard Classification

There are no permanent structures for human habitations be- -f{
tween the First Connecticut Lake Dam and the downstream Francis Lake : =

Dam., It is estimated that in the event of failure of this dam, mini- R

mal property damage would probably occur. Therefore, on the basis of - ""“‘“-*i£
Table 2, Hazard Potential Classification, in the "Recommended Guide- 3 "' bt
lines for Safety Inspection of Dams," furnished by the Corps of Engi- R

neers, this dam falls in the category of low hazard potential,

e. Ownership

According to available records, the Upper Connecticut River
and Lake Improvement Co. of West Stewartstown, New Hampshire, was the
owner in the 1930's., Prior to that, the Conne&ticut River Power Co.
of Boston, Massachusetts, and Connecticut Lakes Conservation Co. of
Pittsburg, New Hampshire, were the owners.

After 1939, the dam and the water rights were purchased by

the New England Power Co. of Westborough, Massachusetts, with a re~-
gional office in Lebanon, New Hampshire.

f. Operator
The dam on the First Connecticut Lake is being operated by

New England Power Co. Daily operation of the dam is by Mr. Lindsay L.
Covill, supervisor, who resides near the dam on Route 3.

The maintenance engineer is Mr. John E. Whitcomb of the New
England Power Co., 9 Court Street, Lebanon, New Hampshire, telephcne
P (603) 448-2200.

g. Purpose of Dam

- Originally, the prime purpose of this dam was to regulate LT

. the flow of water for log driving. Today, the purpose of the First SR
Connecticut Lake, as well as adjacent lakes, is to store water for ... % .&

= release downstream during low flows for industrial use and incidental el

: flood control. This also results in recreational benefits. -ﬂr;-fn:{}'l

h. Design and Construction History

[4 Available records indicate that the oldest dam at the outlet o ®
of the First Connecticut Lake was built approximately in the year DO
= 1880. It was a typical rock filled timber cribbed structure with a

S . - -, - . . -
. . . . R
[N GNP, PO Uil W WU S S SO0

A
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27-foot long spillway and with a height about 17 to 18 feet. In 1915,

this dam was removed and replaced by a new timber cribbed dam with

earth dikes at both ends. This dam had a sluiceway for logging with a
' crest elevation of 1637 msl, which is equal to a head of 25 feet. Due

to practical aspects, the dam was operated so that the water level
would not exceed Elevation 1633,

In March, 1930, the Connecticut Lakes Conservation Co. filed

a statement for a proposed new dam to be constructed about 50 feet

= below the timber crib dam. Drawings and specifications were prepared,
and a new dam was built by the New England Power Construction Co. The
new dam increased the water level by 7 feet over the level of the old
dam. The construction was started in the spring of 1930, and com-
pleted in the summer of 1931. During construction, water was con-
trolled by the old crib dam and diverted from the areas where work was
progressing by means of sluices or low cofferdams. The compaction of
the earth dikes was accomplished by using 3-wheel rollers weighing not
less than 10 tons. The entire upstream slope of the dikes was pro-
tected with an 18-inch thick layer of riprap.

The mass concrete was specified to be "dense and impervious”
& with a minimum ultimate strength of 2,000 psi at 28 days. The main
reinforcing was specified to have a S-inch concrete cover, Concrete
was tested in the laboratory of Power Construction and Engineering,
Inc., and reviewed by the New Hampshire Public Service Commission.
Sand and gravel was obtained from the Merrill Pit. Typical test re-
sults indicated the concrete strengths exceeding 3,000 psi at 28 days.

During the summer of 1965, the wingwall of the south abut-
ment was repaired to eliminate cracks and the displacement of con-
~ struction joints. This pinning repair was designed by the New England
Power Service Co,

In 1974, an inspection of this dam by engineers from the New
e Hampshire Water Resources Board revealed concrete erosion at several
places. The structure was proclaimed "to be approaching a state of
disrepair." 1In the following year, the owner undertook repairs of the
concrete near the gate house and other areas. 1In 1975/1976, the back-
fill at the south abutment was removed and replaced by impervious ma-
terial to eliminate seepage through the dike. The concrete under the
gate house and at the fishscreen was repaired. Substantial repairs on
the upstream side were done between November, 1977, and March, 1978.
These repairs included refacing the concrete from the south abutment
for a distance of 100 feet north of the fishscreen., The owner plans
to repair the downstream side within the next three years.
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i. Normal Operational Procedure

Mr. Lindsay L. Covill, supervisor, residing adjacent to the
ll dam site, provides round-the-clock surveillance for this dam. He is
responsible for the daily inspection, routine maintenance and the reg-
ulation of flow. The water level, temperature, and rainfall are re-
corded daily. Flow rates may be varied at the discretion of the
supervisor or at the direction of the owner, New England Power Co.

- The dam is inspected yearly by the owner's engineering staff
and remedial work performed at their recommendations. The New Hamp-

shire Water Resources Board has inspected this dam at irreqular inter-
vals.

1.3 Pertinent Data

a. Drainage Area

First Connecticut Lake is a natural lake and storage in the

lake was increased by the construction of the dam across the lake out-

. let. This dam is about 8 miles upstream of Pittsburg, New Hampshire.

[ The drainage area of First Connecticut Lake is 83 square miles. The
watershed area is heavily wooded and of mountainous topography.

b. Discharge at Dam Site

(1) Outlet works (conduits): One 8-inch diameter pipe with
' an invert elevation of 1604.0. The estimated discharge
. through this conduit at Lake Elevation 1640 is 16 cfs.
The estimated discharge through the two sluice openings
(each 7 feet wide by 9 feet high) with invert elevation
at 1601.5 is 3,720 cfs at Lake Elevation 1640.0.

(2) Maximum known flood at the dam site is unknown.

2
" (3) The ungated spillway capacity at the maximum design
pool elevation 1640.0 is 8,900 cfs.
(4) The total spillway capacity at the maximum design pool
elevation 1640.0 is 15,394 cfs.
c. Elevation (Feet above MSL)
(1) Top of dam - 1647.0.
J; (2) Maximum pool design surcharge - 1640.0. This is an
assumed value as the drawings indicate that the normal
high water elevation is 1640.0.
5
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{3) Top of flashboards - 1640.0.

l (4) Spillway crest (top of concrete) - 1636.0. _!_‘.‘
(5) Stream bed at centerline of dam - 1590 (estimated). _.;: Yy

(6) Maximum tail water - 1600 (estimated).

d. Reservoir

T’ (1) Length of maximum pool - 29000 feet (estimated).
(2) Length of recreation pool - 23760 feet (estimated).
;. (3) Length of flood control pool - 25000 feet (estimated).
e. Storage (Acre-Feet)
The following values (above Elevation 1600.0) have been
taken from the capacity curve furnished by New England Power Co.:
{. (1) Water reservoir at spillway crest elevation - 78,000

acre~feet.
(2) Design surcharge - unknown.
(3) Top of dam ~ 114,000 acre-feet.

(4) Top of flashboards or normal high water - 91,000
acre-feet,

f. Reservoir Surface (Acres)

- The following values have been taken from area-elevation
: curve furnished by New England Power Co.:

(1) Top of dam ~ 3,380 acres.
(2) Maximum pool - 3,140 acres.
(3) Flood-control pool - not applicable.

(4) Spillway crest - 2,980 acres.
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Type

Length

Height

Top width of embankment
Embankment slopes

(a) Upstream

(b) Downstream

Zoning

Impervious core

Cutoff

Grout curtain

h. Spillway

(1)
(2)
(3)

(4)

(3)

Type
Length of weir
Crest elevation

Control mechanism

U/S channel

Concrete spillway with
earth embankments (dikes)
at either end.

1,117 feet,

Maximum 56 feet.

15 feet.

1 vertical to 2.5 hori-
zontal.

1l vertical to 2 horizon-
tal,

Dikes are homogenous con-
sisting of selected local
material (boulder clay or
rock flour).

None.

Cut-off trench at the
centerline of dike when
necessary.

None.

Ogee shaped weir.
358 feet (net length).
1636 msl,

Flashboards, manually
operated.

Lake.

-
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i. Regulating Outlet

Two 7-foot by 9-foot concrete sluice conduits

(a) Invert

(b) Control mechansim

10-foot wide log way
(a) Invert

(b) Control mechanism

8-inch steel pipe
(a) Invert

(b) Control mechanism

1601.5 msl.

Two gates, operated by an
electric motor with a
gasoline motor and manual
backup.

1622.0 msl.

Stop logs, manually oper-
ated. Ve

1604.0 msl. Lo ]

Gate valve.
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o SECTION 2 - ENGINEERING DATA IR e

] 2.1 Design 9 -0

- Specifications and a geology report dated 1930 was obtained from

o project records. Drawings indicating plans, elevations and sections .

. of the dam, appurtenant structures and outlet works werc o-tained from o

T the New England Power Co. Selected drawings are included in Appendix oo

- B, following the listing of records and past inspection reports. Dis- -9 /Uj

o charge rating curve of the spillway and the sluices was also obtained ]

from New England Power Co. These curves are furnished in Appendix D. .

. 2.2 Construction S

- L

- a. Concrete Properties Y g |

E

The plans specified an ultimate strength of at least 2,000 N

psi at the end of 28 days. The concrete used developed a strength ]

exceeding 3,000 psi in 28 days. The aggregate was obtained from Mer- 1 :

' rill Pit. The laboratory report on the concrete indicated the follow- O -]

& ing: e .

. Design mix - 1 cement: 2.2 sand: 3.5 aggregate T

g Slump - 3 3/4" L

' Cement Brand - Dragon N =%

»- -_">_ v.

‘l b. Construction History P e.

- Y

) (1) During construction, water was controlled by the old RERERENEIRS

dam and diverted from the area where work was progress- R

e ing by means of sluices or low cofferdams. C T

(2) Construction sequence, pertinent construction problems, - . - .j

| and alterations are not available from project records. LT A

. S ".4

{3) Modifications and maintenance repairs are available ]

from project records and described in Section 1.2(h). R

R

¢. Testing "_. ”"".“,:

Concrete testing was performed by the Power Construction and . " }

Engineering, Inc., and reviewed by the New Hampshire Service Commis- o

sion. The cement was tested by E. L. Conwell and Co., Philadelphia, j{

Pennsylvania. Soil samples were sent to the New Hampshire Department 1

s Laboratory for analysis. See Appendix B for listing of data related ® “.

= to testing of materials. .

. _e .
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- 2.3 Ogeration

The water in the lake is checked daily and the level recorded
along with temperature and rainfall. There is a U.S5.G.S. stream gag-
ing station one-fourth mile downstream of the dam. During floods, the
engineers of the New England Power Co. communicate with the Corps of

Engineers.
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 to a limited extent from the project records.

b. Adequacy

Sufficient engineering data are available for a Phase I in- S ,«;j
spection. - ...;Zj
‘s i °

c. Validity _ .9 e

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 First Connecticut Lake was per-
formed on June 28, 1978. A copy of the inspection check list is in-
cluded in Appendix A.

In general, the soil and rock features are in good condi-
tion. Generally, the upstream side of the concrete structures was

observed to be in good condition but the downstream side to be in poor
condition, see subparagraph c.

b. Dikes

The dikes on either side of the concrete spillway are in
good condition. No evidence of vertical or horizontal misalignments
was observed nor was there any evidence of piping. The upstream rip-
rap slope protection is generally in fair condition, and there is no
indication of sloughing, bulging, or movement of the slope.

Vegetation, consisting of weeds and grass, was noted on both
the upstream and downstream slopes.

There is an area between the southern abutment and southern
spillway wall where the slope has failed. Seepage, minor in nature,
was also observed in this area. This area is protected by the spill-
way wall and the abutment, both of which are founded on bedrock. It
appears that this slope failure occurred years ago and the grass has
reestablished. This was also observed by the Water Resource Board in
1976 and it is being monitored by the owner, New England Power Co.

Seepage, minor in nature, was observed at the junction of
the southern abutment and dike.

Water was observed seeping from the scuth abutment. It

appears to be leaking from a cold joint at approximately Elevation
1638.

C. Appurtenant Structures

All concrete on the upstream side above the water line was
observed to be in good condition except for the north abutment. The

11
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concrete surface of the north abutment was observed to be in poor con-
dition with several badly spalled areas. 1In general, the concrete
surface on the downstream side is in poor condition with numerous
badly spalled areas. Joint alignment is generally good and no cavita-
tion was noted. Efflorescence was noted on both the upstream and
downstream sides of both abutments and the south retaining wall.

~

Field observations indicate that the wooden gate house is o
well maintained and houses the gate operating equipment. This equip- I
i ment was observed to be in good condition. The concrete piers of the ~® .

gate house are also in good condition.

The wooden footbridge, the steel piers, and railing located _ik»f§;'
over the spillway are in good condition. The flashboards and the man- ’ )
ually operable stop logs were observed to be in good condition.

.o,l’
d. Reservoir Area T

First Connecticut Lake is a natural one. Due to the con-
struction of the dam, the storage in the lake is increased. The lake

area at the top of the dam is 3,380 acres. The lake is surrounded by .*;iJ;f;;
e forest and mountains. k. { J
e. Downstream Channel j5f3-p'f}

The downstream channel and side slopes are in good condition. .
- 3.2 Evaluation el

]

The observed condition of the dam is good. The potential prob- . j:g:ng

lems observed during the visual inspection are: T
)

1

a. The poor condition of the concrete surface on the downstream
face of the spillway &nd the north abutment.

b. Seepage at the junction of the southern abutment and dike. ?{fl'ﬁfj“

c. The area between the southern abutment and southern spillway }if;‘ﬂ:f*
wall where the slope has failed. S
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

The New England Power Co. has operated the First Connecticut
Lake Dam since 1939. The lake level is maintained by the spillway and
the log way. The flow is controlled manually by flashboards at the
spillway and stop logs at the log way. There is an 8-inch diameter
pipe for maintaining minimum discharge. Drawdown is accomplished by
the opening of two sluice gates which are operated by electric mo-
tors. For more details, see Section 1.2.1i.

4.2 Maintenance of Dam

The maintenance of First Connecticut Lake Dam is the responsi-
bility of the New England Power Co. The upstream face of the dam has
been repaired in stages during the last three years, There are plans
to repair the downstream face during the next few years.

4.3 Maintenance of Operating Facilities

The dam is inspected yearly by the owner's engineering staff and
daily by the owner's supervisor, residing near the dam site.

~ Maintenance of the facilities to operate the gates controlling
the flow in the two sluices is good.

4.4 Description of any Warning System in Effect

A flood warning system is non-existent, but the supervisor who
resides near the dam keep a close watch during floods. He has both

telephone and radio communications with the Lebanon, New Hampshire
office.

4.5 Evaluation

The freeboard for the earth embankment during the test flood
inflow is satisfactory. The operational and maintenance procedure
consisting of daily and yearly inspections should ensure that all
problems encountered can be remedied within a reasonable period of
time,
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

{1) This dam falls under the category of low 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 equals the prob-
able maximum flood. The spillway test flood peak in-
flow was determined to be approximately 103,500 cfs.
The spillway test flood inflow hydrograph is furnished
in Appendix D.

(2) The estimated peak outflow is 15,000 cfs, obtained as a
result of flood routing. See Appendix D for details.

(3) The reservoir storage capacity versus the elevation
curve is furnished in Appendix D.

(4) The estimated composite rating curve for the spillway
and all discharging facilities is furnished in Appendix
D.

{5) The hydrologic map of the watershed above the dam site,
including reservoir area and watercourse, is furnished
in Appendix D.

b. Experience Data

There is no evidence of the magnitude of floods and result-
ing maximum peak inflows in the past.

c. Visual Observations

The valley cross section immediately below the dam is suffi-
cient to convey the peak outflow of 15,000 cfs from the lake. The
valley section is rocky and the flow over the spillway is allowed to
fall freely onto the downstream channel bed. Noticeable scour of the
channel bed was not detected.

SO 1
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d. Overtopping Potential 35}

For conservative analysis, the spillway test flood peak in- . ‘jL
flow has been taken to be equal to 103,500 cfs that can result from :
the total drainage area above the First Connecticut Lake Dam. The .
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maximum surcharge pool elevation in the First Connecticut Lake, when

the spillway test flood inflow hydrograph has been routed through the
I! lake, is 1640.0. The available freeboard is 7 feet as the top of the
earth dam is at Elevation 1647.0. Therefore, the First Connecticut
Lake Dam will not be overtopped when the spillway test flood inflow

hydrograph passes through the lake if all the discharge facilities are
maintained to function at their optimum capacity.

Currently, a report on the detailed hydrologic studies of this
. lake is being prepared by Chas. T. Main, Inc., and it is expected that
e it will be available in the latter part of 1978. Our conclusions per-
taining to overtopping should be subject to revision depending on the
spillway test flood inflow hydrograph evaluated by Chas. T. Main, Inc.
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The upstream slope could not be seen due to the fact that it
was underwater. The slopes of the embankment do not show any erosion
or other weak areas. The visual inspection revealed no evidence of
stability problem except possibly for the seepage at the junction of
the southern abutment and dike.

b. Design and Construction Data o .ii

Design drawings and specifications were obtained from the
project records. No design computations were available but the magni-
tude of the uplift pressure used is available from the project rec- .
ords. The main section of the dam is the mass concrete spillway which : ' 4
is founded on ledge. It was designed with an allowance for uplift on - éy
the base varying from two-thirds of the full hydrostatic pressure at - a

the upstream heel to zero pressure at the downstream toe. The resul- s
tant was held within the middle third. ’

c. Operating Records

Except for a few records, which are listed in Appendix B, > .
other operating records are available at the office of the New England
Power Co.

d. Post-Construction Changes LT

Presumably, the last improvements were done in March, 1978.

e. Seismic Stability

The dam is located in Seismic Zone 2 and in accordance with AR
recommended Phase I quidelines does not warrant seismic analyses.

T i 2 8
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS, & REMEDIAL MEASURES

7.1 Dam Assessment ~-«!-~‘—'%

a. Condition

Examination of available documents and visual inspection of

the First Connecticut Lake Dam and its appurtenant structures did not " pe
reveal any defects which would render the project inadequate from the wel S
standpoint of structural stapility and the dam is judged to be in good S

condition. BRSNS
b. Adequacy of Information

An adequate assessment of the dam consistent with the scope

of a Phase I investigation has been made based upon the visual inspec-

tion and available information.

c. Urgency

The operational and maintenance measures enumerated in Sec-~
tion 7.3 below should be implemented within two years of receipt of
this report by the owner,

d. Need for Additional Investigation

The information available from the visual inspection is ade-
quate to identify the potential problems which are: seepage and the
old slide between the southern abutment and spillway retaining wall.
These problems require the monitoring by the engineering staff of the
owner to determine the cause and then specify remedial measures to
rectify the problem.

7.2 Recommendations

No major modification or engineering investigation is recom-
mended at this time,

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 accomplished:

a, The maintenance program of the owner should be continued.
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b. All concrete surfaces should be repaired as continued dete-
rioration could develop a serious problem.

{1y Considerable erosion and spalling of the concrete was
noticed on the downstream face of the spillway, the
north abutment, and the two piers of the gate house.

(2) The wingwall adjacent to the log way is in poor condi-
tion especially at the lower elevations. Efflorescence
also was observed.

(3) In the two bays where the sluice gates are located,
there is considerable erosion and spalling of concrete
of the spillway from the crest to the toe.

c. Seepage was observed at the junction of the southern abut-

ment and dike. This area should be monitored to determine the cause
and corrective measures should be taken.

d. The monitoring of the area between the southern abutment and
spillway retaining wall, which previously failed, should be continued

by the New England Power Co. As soon as the cause is determined, cor-
rective measures should be undertaken.

e. Vegetation should be removed from the dam embankment except
for grass cover that prevents slope erosion.

f. A program should be prepared and initiated to repair the
slope protection as it becomes necessary.

g. Upstream slope of dam should be inspected at low water.

h. Round-the-clock surveillance should be continued during pe-
riods of high precipitation.

i. The owner should develop a formal warning system. An opera-
tional procedure integrated with the operational procedure of Francis
Lake to follow in the event of an emergency should be adopted.

7.4 Alternatives

None recommended.
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VISUAL INSPECTION CHECK LISTS
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APPENDIX A

VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

First Connecticut
PROJECT Lake Dam DATE June 28, 1978

TIME 900 - 1100, 1400 - 1700
Drizzle, Sunny in
WEATHER Afternoon

W.S. ELEV. 1638.0 U.s. DN.S.

PARTY:
Team Captain - Structural and
1. Jurgis Gimbutas, P.E. Concrete
2. Harvey H. Stoller, P.E. Soils, Geology, & Foundations
3. V. Rao Maddineni, P.E. Hydraulics & Hydrology
PROJECT FEATURE INSPECTED BY REMARKS
1. Dike Embankment H. H. Stoller Good
2. Log Way J. Gimbutas Good
3. Gate House J. Gimbutas Good
Qutlet Works - Sluice
4. Conduit and Fish Pipe J. Gimbutas Good
5. Spillway Weir J. Gimbutas Poor . "]
Approach and V. R. Maddineni . T
6. Discharge Channels H. H. Stoller Good : ]
§ 7. Footbridge J. Gimbutas Good !*~7f4.
L Lake and SRR
s 8. Downstream Channel V. R. Maddineni Good e
r 4
t ;
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PERIODIC INSPECTION CHECK LIST

PROJECT First Connecticut Lake Dam

DATE June 28, 1978

PROJECT FEATURE Dike Embankment

DISCIPLINE Soils & Foundations NAME
PROJECT FEATURE
DISCIPLINE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

DIKE EMBANKMENT

Crest Elevation 1647.0 msl

Current Pool Elevation 1638.0 msl

Maximum Impoundment to

Date 1640.0 msl

Surface Cracks
Pavement Condition

Movement or Settlement of
Crest

Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and
at Concrete Structures

None observed

None

None observed
None observed

No visual vertical
misalignment observed

No visual horizontal
misalignment observed

Normal
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PERIODIC INSPECTION CHECK LIST

PROJECT First Connecticut Lake Dam DATE June 28, 1978

PROJECT FEATURE Dike Embankment

DISCIPLINE Soils & Foundations NAME LAV\‘;\.,-\,\‘[

oy

PROJECT FEATURE

DISCIPLINE NAME

DISCIPLINE NAME -
. ® .q
"1
AREA EVALUATED CONDITION - ]
. - -9
Indications of Movement of ® |
Structural Items on Slopes None observed T T

Trespassing on Slopes None apparent
Sloughing or Erosion of , i
Slopes or Abutments None observed 6“”‘"_‘

Rock Slope Protection - e .
Riprap Failures Fair condition ORI

Unusual Movement or T

Cracking at or Near Toes None observed e

® LI )

Unusual Embankment or 3 RS ]

Downstream Seepage South abutment (see Section 3) e ]

Piping or Boils None oberved co

: N L

Foundation Drainage '—'.——!1

Features None observed ’ q

L

A 9

Toe Drains None :

| : ]
Instrumentation System None

® ®
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PERIODIC INSPECTION CHECK LIST

PROJECT First Connecticut Lake Dam DATE June 28, 1978

T Agggggff??f

PROJECT FEATURE Log Way

DISCIPLINE Structures & Concrete NAME P I

PROJECT FEATURE

DISCIPLINE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS - LOG WAY

a. Intake Structure -

Log Way
" Condition of Concrete Good
Stop Logs and Slots Very good
A-4
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PROJECT

First Connecticut Lake Dam DATE

PERIODIC INSPECTION CHECK LIST

June 28, 1978

PROJECT FEATURE Gate House

DISCIPLINE Structures NAME B
PROJECT FEATURE
DISCIPLINE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS -~ GATE HQUSE

a. Structural

General Condition

Leaks in Gate Chamber

b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

1 Emergency Gates

Good (wood structure)

South gate, minor in nature

None
None
Appears to be in good condition
None
None

Two gates, operated by an
electric motor

None
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PERIOCDIC INSPECTION CHECK LIST

PROJECT First Connecticut Lake Dam DATE June 28, 1978

PROJECT FEATURE Gate House

DISCIPLINE Structures NAME .~ s s < r:,

PROJECT FEATURE

DISCIPLINE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

Lightning Protection

System None
Emergency Power Gasoline motor and manually
System operated
Wiring and Lighting
System Operating condition
S
T4
. e )
- 4
b J
a * *.
3 -
]
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® ®
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PERIODIC INSPECTION CHECX LIST

- —
ﬁ PROJECT First Connecticut Lake Dam DATE June 28, 1978 ’ ’*.1

PROJECT FEATURE Outlet Works . D

DISCIPLINE Structures & Concrete NAME L T e L
- PROJECT FEATURE
DISCIPLINE NAME
: DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS - SLUICE CONDUIT

General Condition of

Concrete Good
Erosion or Cavitation None observed
!i Qutlet Works - Fish Pipe
Size 8-inch diameter steel pipe
General Condition Good
o Gates One gate valve, manually
: operated
p .
g
5
-
»
-
|
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PERIODIC INSPECTION CHECK LIST

PROJECT First Connecticut Lake Dam

DATE June 28, 1978

PROJECT FEATURE Spillway Weir

DISCIPLINE Structures & Concrete NAME T o
PROJECT FEATURE Approcach Channel
DISCIPLINE Soils & Foundations NAME
DISCIPLINE Hydraulics & Hydrology NAME -
AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE
CHANNELS

a. Approach Channel

General Condition Good

Loose Rock
Overhanging Channel

Trees Overhanging
Channel

Floor of Approach
Channel

b. Spillway Weir

General Condition
of Concrete

Rust or Staining

Spalling

None observed

None observed

Could not be observed

Poor
Minor staining

Badly spalled areas on the
downstream side

SURTR
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‘ PERIODIC INSPECTION CHECK LIST
£ | | e
A PROJECT First Connecticut Lake Dam DATE June 28, 1978 S ]
PROJECT FEATURE _ Spillway Weir L ]
DISCIPLINE gtructures & Concrete NAME S e ) KR -]
» . -9 @
PROJECT FEATURE  pischarge Channel IR
DISCIPLINE_Soils & Foundations NAME - -:_\::f ']
DISCIPLINE_Hydraulijcs & Hydrology NAME P RN
o o
- o]
AREA EVALUATED CONDITION i
L
- . id
s Any Visible ) -~
Reinforcing None observed . .m
Any Seepage or
Efflorescence Efflorescence at abutments
l Drain Holes None observed
c. Discharge Channel
- General Condition Good
Loose Rock
l! Overhanging Channel None observed Sy
Trees Overhanging B
. Channel In places  ;{f
’ Floor of Channel Good condition - -
- .. .1
Other Obstructions None e
| ) =
o
. v
@ L J
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PERIODIC INSPECTION CHECK LIST

- S
B I
PROJECT First Connecticut Lake Dam DATE June 28, 1978
PROJECT FEATURE Footbridge A -
DISCIPLINE structures & Concrete NAME ’ T L _
— .
PROJECT FEATURE .
DISCIPLINE NAME
DISCIPLINE NAME -
e
AREA EVALUATED CONDITION
OUTLET WORKS - FOOTBRIDGE e e
b. Superstructure
Bearings None
Anchor Bolts Good condition - °
Bridge Seat Good condition, grcut pad A
Longitudinal Members Good condition f
Underside of Deck Good condition "—. 6
Secondary Bracing Good condition ' - :
g Deck Sound, creosoted wood planking :{;5 E
. Drainage System Good condition ;A ‘ N .;;
t' Railings Good condition .
-
Expansion Joints None

{ Paint Good condition
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PERIODIC INSPECTION CHECK LIST

PROJECT First Connecticut Lake Dam DATE June 28, 1978
‘ PROJECT FEATURE Footbridge ]
DISCIPLINE  Structures & Concrete NAME IR o 4
r PROJECT FEATURE
DISCIPLINE NAME RS
{ DISCIPLINE NAME T
o o
Y -
: e
b AREA EVALUATED CONDITION B
i‘ b. Abutment and Piers I .;
General Condition of RN
{ Concrete Poor )
L - . Y
Alignment of Abutment Good LT
P Approach to Bridge Good
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oy APPENDIX B

1. Listing of Design, Construction and Maintenance Records

In the files of the New Hampshire Water Resources Board in Con-
cord, New Hampshire, there are drawings and seven folders of engineer-
ing and maintenance data regarding the First Connecticut Lake Dam in
the town of Pittsburg, New Hampshire, dated from 1915 to 1976, and
labeled under Town/Dam No. 194.02.

The following is the summary of the seven folders of records.

( 1) August 9, 1915 to July 18, 1916. Construction specifica-
tions, five drawings (reduced to 1l inches by 24 inches) and
correspondence regarding construction of a dam at the outlet
of the First Connecticut Lake on the site of an older dam
which has been removed.

{ 2) June 28, to September 12, 1917. Letters and testimony re-
garding flood and operation of flood gates of the dam last
winter.

( 3) June, 1922. pPond gage readings 1919 to 1922, February to
April; and sketch showing elevations of overflow, compiled
by Mr. B. H. Moxon, from data by Mr. H. G. Philbrook.

( 4) June 12, to October 13, 1923, Several memorandums and let-
ters regarding the inspections and recommendations for addi-
tion of height and other improvements of the dam by:

Mr. J. H. Manning of Stone & Webster; Mr. E. W. Philbrook of

_ Upper Connecticut River and Lake Improvement Co.; Mr., S. N.

s Bigelow of New Hampshire Public Service Commission; I. W.

Jones & Co., Engineers, Nielson, New Hampshire.

N { 5) March 20, 1930. sStatement of Connecticut Lakes Conservation
Co. of a proposed dam reconstruction, filed with plans and
specifications. Filed with the New Hampshire Public Service
Commission.

( 6) April 26, 1930. Revised general specifications for a new

3 storage dam at First Connecticut Lake, by New England Power
. Construction Co., Engineers, Boston, Massachusetts (four
pages and an 8 1/2-inch by ll-inch map).

( 79 May, 1930. Geological Report on the First Connecticut Lake
‘- Dam by Mr. Irving B. Crosby, Geologist {eight pages and a
map) .

Iy
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( 8)

{9

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

1928-1933. Some fifty large photographs showing the dam
before, during, and after construction in 1930.

No date, probably in 1930. Specifications for Rolled Earth
Dikes, First Connecticut Lake Storage Dam (seven pages).

May 17, and 18, 1930. Reports on inspection of dam site by
Mr. J. W. Golothwart (two pages).

Summer, 1930. Many memorandums and letters regarding con-
struction of new dam, including reports on soil samples by
New Hampshire Highway Department Laboratory.

August 10, 1930, and many other dates. Laboratory reports
on concrete by Power Construction and Engineering, Inc.
Also reports on tests of cement by E. L. Conwell & Co.,
philadelphia, Pennsylvania.

July 26, 1932. Approximate discharge rating of 9-foot by
7-foot sluices and an 8~inch diameter fish pipe, and capac-
ity curve.

July 5, 1945. Daily and monthly discharges for 1931-1939,

and revised station description with basic hydrological data.

May 4, 1959. Memorandum on the lake levels, addressed to
the Governor of New Hampshire, by Mr. W. G. White, Chairman,
New Hampshire Water Resources Board (four pages, including
tabulation of water levels for 1954 to 1958).

June 28, 1965. A description of repairs made to the up-
stream portion of the south abutment wingwall by Mr. A, T.
Simmonds, Superintendent, North Division, New England Power
Co., Littleton, New Hampshire, to Mr. W. G. White, Chairman,

New Hampshire Water Resources Board, with a print of Drawing
No. 6171.

August 16, 1971. A letter explaining minimum discharges of
this and other related lakes by Mr. Francis C. Moore, Water
Resources Engineer.

July 7, to November 3, 1976. Several letters and memoran-
dums regarding repair of leakage on the east end of the dam
between the New Hampshire Water Resources Board and the New
England Power Co.

January 31, 1975. FIA Hazard Boundary Maps, town of
Pittsburg, New Hampshire (Coos Co.) by the Department of
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Housing and Urban Development (fifteen pages, 11 inches by _ -_.‘;f?
17 inches). N
- ——ad
n : . . N
i In the files of the New England Power Co., Engineering Department, S T
) Westborough, Massachusetts, there are records which we have not seen, L
but we did receive the following hydrological data: S
- (1) Area capacity curves, dated October 18, 1929. o
- (2) Spillway discharge rating curve, dated May 18, 1934. -® )
(3) Discharge rating curve of one of two sluices, dated February N
. 11, 1947 (two pages). .
(4) Storage tables, dated February 10, 1956 (six pages). - ."
2. Past Inspection Reports
The New Hampshire Water Resources Board has numerous inspection
reports from the years prior to reconstruction of the dam in 1930.
Only three representative reports from those years are included here -
- and all four available reports from later years. . ®
(L) July 26, 1920. By Mr. E. W. Philbrook of Upper Connecticut e
River and Lake Improvement Co., West Stewartstown, New Hamp- SRR
shire. -
ll (2)  September 14, 1923. By Mr. S. N. Bigelow, Engineer, of New ®
Hampshire Public Service Commission.
(3) June 18, 1927. By Mr. A. C. Newhall of UCRLI Co. ;
(4) April 28, 1939. By C.S.W. of New Hampshire Water Control —— -
) Commission. L
- (5) October 23, 1974. By Mr. F. C. Moore and Mr. D. M. Rapoza, ‘-:»1‘f'F}
Engineers, New Hampshire Water Resources Board. e
(6) November 22, 1974, By Mr. S. C. Burritt, Civil Engineer, ;.: R
New Hampshire Water Resources Board. _® K )
b - -. .. . N 1
(7) April 2, 1976. By Mr. S. C. Burritt, Civil Engineer, New ":;; o
Hampshire Water Resources Board (two pages). ST A
The New England Power Co., Engineering Department, in Westborough, . R
Massachusetts, has more inspection reports for internal use only. ® ®
SR
1
o
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3. Drawings

.

PP W Y

The New Hampshire Water Resources Board is in possession of the N
following blueprints of drawings that were made by the New England : )
Power Construction Co., Engineers and Contractors, Boston, Massachu-
setts, for the Connecticut Lakes Conservation Company. General title
of all drawings is: First Connecticut Lake Storage.

\
.

I

*Drawing No. H-4462-0

Main Dam - Plan & Sections, Dated April e
14, 1930. )

;!LLl:.'gu

Drawing No. H-4463-0

South Bay Dike - Plan & Sections, Dated
April 14, 1930.

P

Drawing No. H-4507 Plan Showing Lands & Rights Around First

Connecticut Lake, Dated April 24, 1930.

[

L B -',"' L
," , . \
.

Drawing No. H-4540-1 - Main Dam Abutments, Concrete -~ Plan, Ele- ' 1
vations & Sections, Dated May 10, 1920. )

e

Drawing No. H-4552-3 - Main Dam Spillway, Structural, Concrete - e
Plan, Elevations & Sections, Dated May 13, o .4

1930. ‘

Drawing No. D-6171 - Main Dam, South Abutment, Repairs to Wing- ' _~_}E;f
wall, Dated May, 1965. ST

— 4

New England Power Co., Engineering Department, at Westborough, . @ . .1
Massachusetts, have ocoriginal tracing of drawings, three of which T o
copies are included with this report. PR =
(1) H-4549 - May 15, 1930, Revised September 19, 1930, Main Dam, BRI
General Layout (and Sections). ]

® e

(2) H-4540 - May 10, 1930, Revised September 18, 1930, Main Dam, L 1

Abutments, Concrete, Plan, Elevations, and Sections.

(3) H-4552 - Main Dam Spillway, Structural Concrete, Plan, Ele- Ny
vation, and Sections. -

*Also included with this report

- . o . N . ~_' : ) -.‘. .-‘1
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CoOPY .

V.Stewvartstown, X.H.
July 26, 1920

To the Puslic Service Cormizzion of lew XHampshire:
In accordance with irstructions in your letter of

July 31, 1916, we nave inspected tie dom at trhe outlet of First

Connecticut Lake in Pittsburg, N.H. and report tre following:.

l- Grzvel wings embanlrents in good siazpe hoving
out with one foot of gravel in the year 191G.
alrost comdletely grassed over trneredby elimina .
ger of weshing. : . P

. LD ) A °

2- Bulx hezd, timber cridb work and building over t¥e same in

"good condition.

t U o

3- Gates in good operating condition, and reasonadly tight.

4- A1l worn sluice ways replazced in 1919 and in good condition B
at vresent, . S

5= In the spring of 1920 a small leak was discovered under tie
20 foot gete between the timber toe piling and tre ledze. R
This leaX wmas stovped by placing 225 bags of sznd in front, Do -

Vnen tre water in the Lake is low enough an insnection wiil ® @
be made at this particular point, and if consicdered adviseble, '
a mixture of concrete will be put in. ' S
On the whole we consider the dam in very good condition oo
and would at any time be pleased to have an inspection made by : .,unﬁ!
the Public Service Commission of MNew Fompshire, the expense of
so doing to be borne by this Company.
 UPPZR COIMECTICUT RIVER & LAXE ILPROVIZINT CO. ® e
By (Signed) E. W. Philbrook. R
. ' ' s ' ' ‘e o
Original letter sent downstairs August 3, 1920, with letter to - _
Mr, Ticz. , .
B-5
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WALTER H. TIMM, CLERK
MiSS MARY A. NAWN,

NEW HAMPSHIRE

./f‘J7P] concorD September 14, 1923.

Public Service Commission,
Concord, Yew Harpehire.

Dear Sirs:-

Herewith I subnit my report on the insgection
of the dam at First Cconnecticut Lake owned by the Upper
Connecticut River & Laxe Improvement Co:spany Tor the

Pag

proposed raising of three feet.

I gave varticular attention to the timber core
of the present cdan. Three test pits were dug at the
following points; one 100 feet scuth of the gaterouse,
one 75 feet ncrtn of the gatenouse, and the other at a
point 180 feet north cf the gatehouse. Tre pits were
dug to about a five-{fcot depth from tne top of the core.
Ir all cases the top vas decayed to a maximuwa depth of
a foot and a half, end from there down the core was sound.

Starting at a point 200 fcet north of the north
end of the gaterouse ond continuing tc a voint where
finished grade hits ratural ground, the piling is to be
driven to bed rcci. The empankment on this stretch has
a naxinmux! depth of sewven feet. On tnis stretch something
additional will have tou be done as one of the ccrpany's
buildings, as well as the hignway, interferes with a two
to one slope.

The socd has 211 been strinped frem the downstrean
face of the dam. Also, sod is renoved to a pnoint vhere
the toe c¢f a fwo to one slope will hit. As yet, the up-
stream [{ace has not Peen touched, but this will be stripped
to elevation 1220 whicii will be ten feet, as the new grade

Fal

for the crest of the dam is elevation 1230. This ten feet
area is to be riprapned.

The borrow pit vhich they are using on the scuth
wing c¢f the dawm is good material for fill, having enouzh clay
to bind the coarser nmaterial. The pit was one used when
the dom was built. Tor the fill on the north wing they
will use grother vit vhich: was used at the time the duaz was
built and is the sare moteriale. ’

At the north end of the gateliouse on the dovnstrean
face 2 crib or o bulkhead is to be built to keep tne ill from
sliding into the river.

Respectfully subnitted,

<:72?§§3%7*1b£i£/”/7
86 )
Insineer.
] )

VB VW
® ) ) ) )
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REPORT ON INSPICTION OF FIRST LAXE DAM, PITTSBURG, NoHe-wrme—oomo
P

EARTH ELBANYIENTS [ ) -®

The earth embanxments at each end of the crib dam have
a minimum width of about 9 feet and have thoroughly settled and
comracted to a top elevation of at least 12320°',
. At the hortherly end of the crib dam, on both the up- :

etream and down-stream slopes, there is still a little slough- -® o

ing off of the fill,

The stones used in ripraping the up-stream slore are
now well in placs,
- "~ The 3" Xyenized sypruce plank sheeting is in as goocd con-
dition as when first pleced in 1923.

da

CRIB Dil

. The crib work Zasterly of a longitudinal section through
the 20', 8' and 6' gates contains timber which hes deterioruted .
more or less since thie alterations of 1923; \esterly of this sec- " e ol
tion the timber is in a very good state of preservation . i

The top of the present crib work shows more or less set-.:
tling. :
The 32" Kyanized spruce plank used for deck planking ére
in very good condition.

SOUTH BAY DYVX

South Bay Dyke has grasséd ovér to withstand erosion from

wave action.
W et
: o _:i. / ..;;{ ; } l

Caarr e

~June 18, 1927




T "NEW HAMPSHIRE WATER CONTROL COMMISSION o T
DATA ON DAMS IN NEW HAMPSHIRE . ‘.
! b ® @
* . LOCATION STATE NO12:,02 .%o T
Town . .ceveerenn. Ritiszuri.. / ................................ County D G B e veeererestesresseteetaas et r s is e s e reaeen st et sanr st :
Stream .....ccceenee. Sonnaaniou e, SO (ECRS IR AL R L E . S ‘
n _Basin-Primary .2000 2052000 0 e, Secondary .. 0N 0n il LAl e, ° ,,.j
ILocal NEME  eeceerereneeerrenaes - “ ........................................ e ‘
Coordinates—Lat, w8305 4020000 : Long. . .'.’.1...1.5.!.....1:...1.’}')."” ................................ i
GENERAL DATA 81,4 pS3T Lo
Drainage area: Controlled....vvee...n. Sq. Mi.: Uncontrolled ..ccocuernneanine Sq. Mi.: Total...52,.7..8q. 21 . —3
- Overall length of dam ..200...7..ft.: Date of Construction ................................................................................... -® .'5
Height: Stream bed to hlghest elevi.. ool oIt _\Iax SEPUCLUTE woivtreieeeee ettt et reneas {: . !
COSE—DIAIM cooviierceesesteresce s orsssssnsssrssssessssareserssssesmssesass T RESEIVOIT ettt eeeesbeeeeeaeaseeeee e s sves e sereseseesen: R 1
’ DESCRIPTION  Timber Crib, (Rock Filled),,.//“, ity & iomotte oly J
Waste Gates &ty drice ot Surb 3_7 ® 11
TYDE eererrreeeecnieresesetesessensssaseressasansssssesasnsesasansbntmsesssesinsseas sese sot s e e et s e et e seas e s B e R b e Rttt et A s ee e seue b b :
Number ...cooveveeereeerenens H) VL - S B A 0052 0 U URRVOTOL ft. wid :
Elevation Invert .... Total ATEa ..ueeereeeneneeneectcneeesesne st v s sq. { j
. HOISE ettt e s tssm st e abe s s s s RS S AR RO SR AR SR SRS AR b RN SRS R b ete Rt bt et e betr "o .‘
Waste Gates Conduit :
Number N b7~ T Materials et .
Size wvvcirienenns e ft.: Lengthe el s SR Y SO A=< O sq. T
Embankment  §
. Type 5)‘2"#’){‘ ................................................................................................. e .1‘
Height—2>ax. Ft.: MIDL e e ft ]
B} TOPp—Width e | EleV. ittt oo f Y
Slopes—Upstream ......ccececevvenene. 43 | DR Downstream ......coovevvvvernccccns 10 + QSRRSO :
» Length—Right of SPIlIWAY weromrrsmeersnrronn Left 0f SPIIWAY wooooeooreeesomssesesssrsseesrs s ° .;
Spillway '.
Materials of Construction ..iccmemecnneenssescsnsnrnenes - ' JJ
Length—Total ... 333‘?!/.9/ .......................... ft.: Net covreececevaenns T
Height of permanent sectxon—\lax‘% 2./ ,ft Min L1 ]
FlashDOATAS—T'YDE oo icceieesseemeeersnessesre smesasssaneiasseasarss sevsssnassasesassenns & Helght oo ee e, 07 .. .
Elevation—Permanent Crest .eecessrnsessssssemeranesensennenns : Top of Flashboard ..o, o
Flood Capacity ... cfs. et eessesmsseranane cfs/sq. mi. ‘ S _
Abutments e ]
- Materials: eeerreesseeeanesee bt tensaatanseanesenesessaonee . AJ
- Freeboard: MaX. . irrcseeercnencseennenens T80 MUNL et e e b e e e s e r e eeaere e i
\ 4 Headworks to Power Devel.—(See ‘“Data on Power Development’) |
. OWNER ... T Ot T T e 0 T 3
'@  REMARKS Prizusr E.P. 00 tike i * o
\ B-8 :
| »%/25 /93¢ / ]
l Tabulation By e S S i eereenseeesenessesenssssseseesasssnnns Date ,uammi b R Dttt 1
o ¢ e ° . . ° ° ° ° ) v ) » ® & °
i ettt etia " PRSI e
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SUBJECT:
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TO:
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MEMORANDUM S

October 23, 1974
Sy
Francis C. Moore. and Donald M. Rapoza, Engineers

#194.02, ; Pittsburg

First Connecticut Lake Dam Inspection -
Vernon A. Knowlton, Chief Water Resour::E‘EEQI;:;r

On October 11, 1974, Francis C. Moore and Donald M. Rapoza

inspected First Connecticut Lake Dam in part with New England Power
Company Dam Operator Lindsay Covill. The following deficiencies were

noted:

' fem/ js

1. Piers at gate house were badly eroded.

2. Concrete at gate section was badly eroded, especially
on upstream face.

3. Downstream face of dam at gate house had some erosion.

4. Along riverside face of downstream left abutment there
was some seepage which apparently was carrying sediment,
In June, it is recommended to inspect this seepage to see
how a high lake level affects seepage and sediment carrying
capacity.

5. Left abutment upstream appears to be satisfactorily stabi-
lized after pinning repairs were made a few years ago.

6. left dike should be inspected for seepage in June (at
full pond). Also check amount of leakage at what Lindsay
Covill says is his salt-lick for deer on the left embank-
ment slope downstream.

7. Suggest further inspection of upstream concrete in late
fall 1974 when lake is down more than in October to get a
better idea of the extent of concrete erosion and its
effect on safety of the dam. New England Power Co.

engineers should accompany WRB engineers on this inspection.

8. Notify N,E. Power Co. that a periodic inspection of the dam
shows it to be approaching a state of disrepair, and what
are their plans to repair it,

B-9
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MEMORANDUM

DATE: November 22, 1974
FROM: Stephen C. Burritt, Civil Engineer 0/;
/
. . . . . PYAY
SUBJECT: First Connecticut Lake Inspection in Pittsburg - #194.02 ;% /
v
TO: Vernon A. Knowlton, Chief Water Resources Engineer
On November 19, 1974, Don Rapoza and I inspected the First
Connecticut lake Dam with Charles Harrington and Denton Nichols from
New England Power System. This was a follow-up to an inspection by
Don Rapoza and Francis }oore made in the fall., We inspected this dam
as a follow-up to the earlier inspection when there was a report of
cracked and eroded concrete on the upstream side near the gate house.
We were unable to see any additional area, as the lake had -—;!L":r;-q
not been drawn down, Harrington said that the best time was the .
spring drawdown, and that he would notify us. He is also sending o
us a list of all of their dams that are under the supervision of the )
Federal Power Commission, and he is sending us any extra copies of )  ]
the inspection reports of all of these dams. - -]
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TO: Vernon A. Knowlton, Chief Water Resources Engineer
N
FROM: Stephen C. Burritt, Civil Engineer

A
3

v
e

\» i
Q . _®
SUBJECT: Inspection of 1lst & 2nd Conn. Lakes - Pittsburg (194.02 & 194.07) R

S ———

Date : April 2, 1976

On April 1st, I inspected the dams at 1lst & 2nd Conn. Lakes. With me on the
inspection were two members of the New England Power engineering staff, one

T member of their constructicsn staff, and three members of their operating staff.

2nd Lake:

This dam appears to be in good shape. The only thing that would

need any work is the southern (left side) bridge pier. This has Af: -
" .
k3 3 . . . .

a small section of concrete that is deterforating. This does not —

appear to endanger the bridge at this time but it should be watched.
See copy of Plan. R
] o

. »/ 1st Lake:

1. The concrete on the upstream side of the dam under the Gate House

and to the left of the Gate House has been repaired. This was done

in November 1975.

\)(\_—!;:J’ ,ﬁ et
2. Concrete at intake to the gates is eroded. This is da the area ® ®

. where repairs wvere made last November. This arca is where the
emergency stoplogs would be placed so that work could be done on

4

) the gates. B-11 ', . A/
S

1
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3. There is an area between Southern abutment and southern SR
, . R STl
' spillway wall where the earth fill on the downstream side has Y
failed. This area had failed some year back and the grass had ﬁ
-4
re-established itself in the area. This area 1s protected by o ﬁ:
e PRI
the spillway wall and the abutment both of which are founded on . e . ,‘#
- RO
. ledge. This area should be watched for any further developments. f;'?:j:[g
S
" New England Power plans no work on this at this time. They plan .
-

to monitor any further development and re-evaluate the situation

in a year or upon any changes,

4. The two piers under the gate house on the upstream side show

signs of deterioration and should be checked next year.

5. Concrete on the upstream face of the logway has deteriorated

since last year's inspection. This should be repaired in the near
futhre.
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APPENDIX C

REPRESENTATIVE PHOTOGRAPHS OF PROJECT

LOCATION PLAN

Plan 1 - Location of Photographs Taken June 28, 1978

PHOTOGRAPHS
No.
1. Upstream side of dam, showing

10.

11.

flashboards and footbridge, looking
south.

Downstream side showing north bank
and erosion of concrete facing.

Looking downstream over gate sluices,
showing erosion of concrete curb.

Downstream face with one gate open,
fish pipe flowing, and south abutment
at right.

Downstream face, showing concrete
erosion at construction joints,

South abutment, showing efflorescence
in concrete.

North abutment on upstream side.
North abutment on downstream side.

Concrete piers near south abutment
and downstream face of spillway.

Footbridge support at north abutment
with timber flooring.

New concrete piers for log way near
south end of dam.
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' 12. South abutment on the upstream side. 10-17 c-9
n 13. Upstream slope of south dike. 10-4 C-10 i
14. Downstream slope of south dike. 10-5 Cc-10
.
. 15. Erosion of south bank downstream. o]
On the left: south abutment above, g
r retaining wall below. 9-36A c-11 . _.,l%
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16. Downstream channel is Connecticut -
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Upstream side of dam, showing flashboards and footbridge,
looking south.

sownstrean side showing north bank and crosion of concrete
facing.
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o. wooking downstream over gate sluices, showing erosion of i“ e
concrete curbs. e
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5. Downstream face, showing
concrete erosilon at
construction joints.

6. South abutment,
showing efflorescence
in concrete.

PP

',"“?r'.l-‘-.’.
R
@ .

O
.

DR SN ATIPN,

v
Py

¢ ¥
P S D WO

o

‘"
@
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North abutment on upstream side. - - J
N |

tiorth abutment on downstream side. a o
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9. Concrete piers near
south abutment and
downstream face of
spillway.

oo Footlridip- oypoort at north abutment with, timber oo,
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New concrete piers
for log way near
south end of dam.

South abutment on the upstrean .
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