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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

APR 12 1379

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Great East Lake Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, New Hampshire
Water Resources Board, 37 Pleasant Street, Concord, New Hampshire
03301, ATTN: Mr. George M. McGee, Sr., Chairman.

Copies of this report will be made available 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.

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

Sincerely yours,

NEE S

Incl JOHN P. CHANDLER
As stated Colonel, Corps of Engineers
i Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT
BRIEF ASSESSMENT

®
Identification No.: 00111
Name of Dam: Great East Lake Dam
Town: Wakefield ;
County and State: Carroll, New Hampshire
Streamn: Salmon Falls River
Date of Inspection: November 16, 1978 ®

Great East Lake Dam is a 68 foot long, 15 foot high
composite structure consisting of stone and concrete. This
dam, originally constructed in about 1825, was reconstructed
by the New Hampshire Water Resources Board in 1972. The ®
present dam has a vertical concrete wall at the upstream
face and two spillway sections, one section on each side of
the outlet works structure. The outlet works consists of a
six foot wide sluiceway regulated by a mechanically operated
gate. Engineering data available consisted of several sketches
and past inspection reports. No construction data or design »
calculations were available.

The visual inspection indicated that, from the geotech-
nical and structural standpoints, the dam is in excellent
condition. The inspection did reveal, however, minor bulging ]
and misalignment of the vertical, dry-masonry walls on the ®
sides of the discharge channel.

Based on the dam's intermediate size and significant hazard
classification in accordance with the Corps guidelines, the
test flood is one-half the PMF. The spillway will pass only
about 39 percent of the test flood and is considered inadequate, ]
Under test flood conditions, the dam would be overtopped by
approximately 1.5 feet.

It is recommended that the owner engage a qualified
engineer to evaluate further the potential for overtopping
and the inadequacy of the spillway. Also, provisions should ®
be made by the owner to inspect the condition of the vertical,
dry-masonry walls on the sides of the discharge channel from
the dam to Canal Road at least once a year and make repairs
when needed.
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The recommendation and remedial measures are described
in Section 7 and should be addressed within two years after
receipt of this Phase I - Inspection Report by the owner.
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This Phase I Inspecticn Report on Great East Lake Dam

has been reviewed by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, and recommendations are

consistent with the Recormended Guidelines for Safetv Inspection of

Dzms, and with good engineering judgment and practice, and is hereby »
submitted for approval.
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k - ZosgeH W.EENEGAN, IR., 2R
; Wefer Cont¥ol Branch ’

ngineering Division

CARNIY M. “TERZIAN, MEMEER
Design Branch
Engineering Division
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JOSEPH A. MCELROY, CHAIRMAN )
Chief, NED Materials Testing Lab.

Fcundations & Materials Branch

Engineering Division
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PREI'ACE

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

In reviewing this report, it should be realized that
the reported condition of the dam is based on observations
of field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal lcocad on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there by any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidalines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably vossible 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 in-
adequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determin-
ing the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition and the downstream damage potential.
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NATTIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
GREAT EAST LAKE DAM

SECTION 1 ) ®
PROJECT INFORMATION -

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, L ®
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a Mational Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Howard, Needles, Tammen & Bergendoff has been re- ® o
tained by the New England Division to inspect and report on
sclected dams in the State of New Hampshire. Authorization
and notice to proceed were issued to Howard, Needles, Tammen
& Bergendoff under a letter of October 23, 1978, from John P.
Chandler, Colonel, Corps of Engineers. Contract No. DACW33-

78-C-0356 has been assigned by the Corps of Engineers for
this work.
b. Purpose
(1) 7o perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the » o
public safety and thus permit correction in a timely manner o
by non-Federal interests. T
(2) To encourage and prepare the states to initiate ~_l
quickly effective dam safety programs for non-Federal dams. » °
(3) To update, verify and complete the National Inven-
tory of bams. o
1.2 Description of Project 'j:
] o

a. Location. Great East Lake Dam is located on the 1
Salmon Falls River approximately 5.3 miles upstrecam of
Milton Mills, New Hampshire, across the Maine-New Hampshire
State line in Wakefield, New Hampshire and Newfinld, Maine.
The dam is shown on U.S.G.S. Quadrangle Newficld, Maine- _
New Hampshire with coordinates approximately N43°934'06", » ° i
W70°58' 30" Carroll County, New Hampshire, York County,
Maine. The location of Great East Lake ham is shown on the
Location Map immediately preceding this page.
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b. Dbescrition of Dam and Appurtenances. Great East

Lake Dam is a composite structure, approximately 68 feet long, 4

!, consisting of stone and concrete. The maximum structural °®

height of the dam, according to field measurement, is about
15 feet measured from the base to the top of the concrete S,
wall. This dam, originally constructed in about 182%, was - gi
reconstructed by the New Hampshire Water Resources Board e
in 1972. fThe present dam has a vertical concrete wall at . o

. the upstream face and two spillway sections, one section on P
each side of the outlet works structure.

The appurtenant structures consist of a spillway with 4
flash boards, outlet works structure consisting of sluiceway {
with wooden gate, concrete hlock gate house, service deck and
intake and discharge channels. The sluiceway outlet works is
located at the original Salmon Falls River bed.

L an ane o

nl

Figure 1, located in Appendix B, shows the plan of the
dam and its appurtenant structures. Photographs of each
structure are shown in Appendix C.

T —
[ )

c. Size Classification. Intermediate (hydraulic height -
15 feet high, storage - 27,700 acre-feet) based on storage
(2 1,000 to 50,000 acre~-feet) as given in Recommended Guide-
lines for Safety Inspection of Dams.

d. Hazard Classification. The dam's potential for
damage rates if as a significant hazard classification. A
major breach could result in a maximum flood wave stage of
7.2 feet in Milton Mills, 5.3 miles downstream. The flood
wave includes spillway flow at the top of dam. Between Great
Fast Lake and Milton Mills there are few structures, except
around Horn Pond 2,000 feet downstream, which would be
affected by the anticipated rise in water level. Horn Pond
would probably increase about 7.6 feet in level, thus flood-
ing of homes surrounding the pond with the possible loss of
a few lives, could be expected. Sce Section 5 of this report
for details.

®
e. Ownership. This dam is owned by the llew Hampshire ]
Water Resources Board, Concord, New Hampshire 03301. Prior
to 1963, the danm was owsned by the Public Service Company of
Now Hampshirve.,
f. Obperator. Shis dan 1s maintained and operated by °
the State of AIC-??(J;.pShi}‘v Wator Resources Board, 37 Pleasant :

Street, Concord, Hampshire 03301, Chairman of the Water
Posources Board is Mr. Georg.ee M, McGeo, Sv.; Mr. Vernon
Kriowlton is Chin? bnginecerv. Telephonoe Noo (603)271-1110.
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g. Purposc of Dam. The purpose of this dam is primarily
to provide a recreational lake with some flood control benefits
and water supply for power generation which are described in
) Section 4, Operational Procedures. »

h. Design and Construction History. The dam at Great
East Lake was originally constructed in about 1825 for the
Great Falls Manufacturing Company to regulate the supply of
water for power generation. No plans are ‘available. About
1972 the dam was reconstructed by the New Hampshire Water »
Resources Board. No design or construction data were dis-
closed for this dam.

T ey

i. Normal Operational Procedure. Great East Lake Dam
— is used to control water levels on Great East Lake for recre-
ational, flood control and power generating purposes. During ’
the summer the outlet gate is closed and the lake level is con-
trolled by the spillway. Following the recreational season,
the level is dropped four to five feet to provide water for
power generation downstream of Milton, N.H. and to provide
, flood control storage for winter and spring runoff.

p——

’
1.3 Pertinent Data
a. Drainage Area. The area apove Great East Lake Dam
consists of 16 square miles of undeveloped area except for
l dwellings along the lake shore. Elevation through the basin

varies from 900 to 570 feet MSL with sharp relief at the edges )
of the watershed and some flat areas in the central basin west
of the lake.

The reservoir area of 1,800 acres takes up 18 percent of
watershed area. It is heavily wooded with rolling terrain on )
n the east and south sides. There are many cottages and docks ’
located along the shore.

b. Discharge at Dam Site.

(1) The outlet works for Great East Lake Dam consist of
one six (6) foot wide gate, set at invert 566.3 three feet ’
above the streambed.

(2) No records of maximum discharge were disclosed.

(3) The spillway capacity with the water surface at
the top of dam is approximately 350 cfs at elcvation 578.5.

(4) The spillway capacity with the water surfacc at RN
the test flood elevation of 580.0 is approximately 770 cfs. s

(5) The total project discharge at the test flood
elevation of 580.0 is approximately 900 cfs. B

e
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c. Elevation (feet above MSL)
: (1) Streambed at centerline of dam - 563.1.
(2) Maximum tailwater - 571.4.
(3) Upstream portal invert diversion tunnel - none.
(4) Recreation Pool - 576.3
(5) Full flood control pool - 578.5.
(6) Spillway crest (permanent spillway) - 576.3.

- (7) Design surcharge -~ unknown.

(8) Top Dam - 578.5.
(9) Test Flood Surcharge - 580.0.
b . d. Reservoir (miles)
(1) Length of Maximum Pool - 3.8.

(2) Length of Recreational Pool - 3.8.

(3) Length of Flood Control Pool - 3.8.
e. Storage (gross acre-feet)
(1) Recreation Pool - 19,690.

(2) Flood Control Pool - 27,700.

(3) Spillway Crest Pool - 23,760.
(4) Top of Dam - 27,700.

f. Reservoir Surface (acres) - vertical sides assumed. ) °

(1) Recreation Pool - 1,800.
(2) Flood Control Pool - 1,800.
(3) Spillway Crest - 1,800.
(4) Test Flood Pool - 1,800.

(5) Top Dam - 1,800.
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g. Dam
(1) Type - concrete gravity dam. y
(2) Length - 67.8 feet, overall. ' .,
(3) Height - 15.4 feet (maximum). ]
(4) Top Width - varies. ' £>-1
(5) Side Slopes - US = vert.; DS = variable. ' .1
(6) Zoning - unknown. :
% —~ (7) Impervious core - none. , o |

(8) Cutoff - unknown.

(9) Grout Curtain - Unknown. :

(10) Other - none.

P

' »
[ h. Diversion and Regulating Tunnel
i None.
i. Spillway ,
(1) Type - concrete broad crest weir.
(2) Length of Weir - total 41 feet.
(3) Crest Elevation - 576.3. .f
(4) Gates - stoplogs. X
(5) U/S Channel - nonc. -]
R
(6) Downstream Channel. Through an 1,809 foot down- o
stream reach of channel, the stream bed consists of a 13 foot ’ ®
bottom width channel with 10 foot high vertical banks all .
lined with stone masonary. About 700 fect downstrcam of the
dam is a stone arch bhridge for Canal Road. -
j. Reqgulating OQutlets. Water levels on Great Fast Lake ’ ."

can be controlled through a six (6) foot wide opening in the
dam with a concrete invert sct at elevation 566.3., The outlet
is reqgulated by a gate which is mechanically operated from a
gate housce set on top of the dam. In addition, stoplogs can
be placed immediately in front of the gate. The maximum dis- o
charge capacity of the gate with the water surface at the top ) ' °
ol dam is approximately 650 cfs at elevation 578.5.
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SECTION 2
ENGINEERING DATA

h | 2.1 Design

The dam at Great East Lake was originally constructed
in about 1825 for the Great Falls Manufacturing Company to
regulate the supply of water for power generation. No plans
or design data for the original construction are available.
In 1972, the dam was reconstructed by the State of New
Hampshire Water Resources Board. No design data were dis-
closed for this reconstruction. The only design data located
were some hydraulic calculations for an emergency spillway
design, dated 1971, and past inspection reports. The emergency
spillway,‘however, does not appear to have been constructed.

2.2 Construction

No construction records were available for use in
evaluating the dam.

2.3 Operation
No engineering operatic.:ial data were disclosed.
2.4 Evaluation
I a. Availability. Little engineering data were available
for Great East Lake Dam. A search of the files of the New

Hampshire VWater Resources Board revealed only a limited amount
of recorded information.

b. Adequacy. The lack of in-depth engineering data d4did
| not allow for a definitive review. Therefore, the adequacy
of this dam could not be assessed from the standpoint of
reviewing design and construction data, but is based primarily
on visual inspection, past performance history and sound
engineering judgment.

c. Validity. The field investigation indicated that
the external features of Great East Lake Dbam substantially
agree with those sketches and photos made during past
inspections. 1
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SECTION 3
VISUAL IMNSPECTION

3.1 Findings

a. General. The field inspection of Great East Lake
Dam was made on November 16, 1978. The inspection team
consisted of personnel from Howard, Needles, Tammen &
Bergendoff and Geotechnical Engineers, Inc. Inspection
checklists, completed during the visual inspection are in-
cluded in Appendix A. At the time of the inspection, the
water level was approximately 2 feet - 4 inches below the
permanent spillway elevation. No water was passing over the
spillway. The upstream face of the dam could only be in-
spected above this water level.

b. Dam. Visual inspection indicates that the entire
length of the dam between the abutments is concrete and that
there is no embankment section between the ends of the con-
crete dam and the natural ground at the abutments.

It is not possible to determine from the visual inspec-
tion whether the concrete dam is founded on bedrock or soil.

At the time of the visual inspection there were no
signs of seepage discharging from the foundation or abutments
at the downstream side of the dam, which is consistent with
the statement made in a New Hampshire Water Resources Board
letter dated June 24, 1974 that "reconstruction (within the

past couple of years) sealed off a considerable amount of leak-

age through the dam.” (See Appendix B for referenced letter)

c. Appurtenant Structures. Visual inspection of the
concrete spillway, outlet works structure and spillway/outlet
works discharge channel did not reveal any evidence of sta-
bility problems. The concrete structures are in good sound
condition. At the time of the visual inspection there were
no signs of any concrete surface deteriorations.

The spillway structure consists of two 20-foot wide, flat

slab sections, with onc on either side of the outlet works
structure. Each spillway slab has flash boards installed

on the upstream face, as shown in Photos 2, and 3. The
concrete spillway slabs were placed over a dry-masonry foun-
dation and, in some areas, were probably founded on bedrock.
The concrete surface of the spillway structure is in goold
condition.
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x The outlet works consists of a wooden, mechanically >

operated gate, gate house and concrete sluiceway through the
dam. The sluiceway has a maximum effective opening of 6
feet wide by 12 feet high. The gate was not operated but
visual inspection indicated that it was in good condition.
The outlet works structure is located at the original Salmon
Falls River bed. The concrete block gate house, located
over the outlet works channel, is in good condition.

The service deck over the left spillway section and
outlet works consists of a concrete deck, tube railing and
concrete supports. The deck and the supports are in very
good condition as shown in Photo 4.

d. Reservoir Area. The reservoir area is heavily
wooded, rolling terrain. A more detailed description of
the drainage area is included in Section 1.3 of this report.
Many cottages and docks were observed along the shores. The
'e area immediately behind the dam forms an approach channel
s to the spillway and outlet structures. The amount of silt-
ation within the reservoir is unknown.

e. Downstream Channel. The discharge from the dam to
the Canal Road, several hundred feet downstream, is about 10
feet deep and 10-15 feet wide. The sides of the channel are
vertical, dry-masonry walls as shown in Photos 11 and 12. These
dry-masonry walls have bulged locally and deviate slightly from
a straight alignment, but no collapses have occurred.

There are some trees growing adjacent to the channel.

3.2 Eggluation )

From the geotechnical and structural aspects of the o
inspection, Great East Lake Dam is considered to be in ex- o fi
cellent condition.

There is no visual evidence of seepage through the
foundation and abutments, which, according to the records,
had been a problem prior to reconstruction of the dam in 1972,

The vertical, dry-masonry walls on the sides of the : :
discharge channel, which have bulged locally and deviate °
slightly from a straight alignment, will continue to dete- A
riorate with time. They should be insepcted periodically IR
and be repaired, as needed, as part of the routine maintenance S )
program. ) 1
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure

The Great East Lake Dam is used primarily for the
retention of Great East Lake which is used for recreational
purposes. Secondary purposes of the dam and its resulting
reservoir area is for control of winter and early spring
runoff and water supply for power generation. The normal
operational procedure for this dam is to remove the stoplogs
in the sluiceway and open the sluiceway gate sometime in the
month of October or November of each year thus lowering the
reservolr level approximately 4 feet. The resultant available
storage is used to control snowmelt and heavy runoff during
the winter and spring months. 1In May of each year, the stop-
logs are then reinserted into the sluiceway and the gate closed,
thus returning the reservoir level to its summertime recrea-
tional level.

4.2 Maintenance of Dam

This dam is visited by one of the State of New Hampshire
Water Resources Board's dam operators approximately once per
week. During these visits water levels are recorded, grass
is cut as necessary, painting is done as necessary and any
major deficiencies that may be noted are reported to the
Water Resources Board.

4.3 Maintenance of Operating Facilities

Maintenance on the outlet works facilities is done on
an as needed basis.

4.4 Description of Warning Systems

There are no warning systems in effect at this facility.

4.5 Evalquigg

The current operation and maintenance proovddnaros ton
Great East Lake Dam are inadequate to insurce that il ;
encountered can be remedied within a reasonable
The owner should establish a written oporation o
procedure as well as establishing a warnin: oo ¢
in event of flood flow conditions or ip~in.
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¢ SECTION 5

¢ HYDROLOGY AND HYDRAULIC ANALYSIS

3

5.1 Evaluation of Features

a. General. Great Fast Lake bDam 1s a composite structure
consisting of concrete and stone having a total Jlength of
approximately 68 feot and a maximum structural height of about
15 feet. The appurtenant structures consist of two 20'-6"

- spillway scctions, one either side of the outlet works and
b the outlet works, itsel{. Th: outlet works consist of a 6
> foot wide sluiceway regulated by a mechanically operated gate.
| In addition, stoplo3s can be placed imrediately in front of
L the gate. The dam 1s locatcd in the Salmon Falls River and
i creates an impoundront of water primarily used for recreational )
3 purposes. By lowering the reservoir level during the winter,
the storage crea*t -4 behind the dan is also used to provide
some control over snownelt and stormeater runoff during the
winter months. Gre:t Fast Lake Duam i1s classificed as being
v intermediate 1n stz having a me:amun storaqge of 27,700 acre-
{'C feont . '

h. Design Dat. No hydrologic or hydraulic design data

were disclosed for Creat

v

ast Lase Dam.,

c. Experiince Data, The maximian discharge at this dam

Slte g nnd owgg, )

d.  Visual Obs-rvaetrions.  No evidence of Jdamage to any

pecrtion of the project fron overtopping was visible at the
tire- of the inspoection.

e. Overtopping Potential. As no detailed design and '
op-rational information are available, hydrologic evaluation

was performed using dam information gathered by field inspec-~

tion, watorshed size and an cstimated test flood equal to 1/2

the Probable Maximum FPlood (PMF) as determined by guide curves

issuced by the Corps of Engincers. Based on a drainayge area

of 16 square miles, it was e¢stimated that the test flood !
inflow at Great East Lakce Dbam would be 5,200 cfs. Following

the guidance for Estimating Dffect of Surcharge Storage on

Maximunm Probable Discharge results in a test flood discharge

of 900 cfs. As the maximumn spillway capacity of the top
of the dam is 350 cfs (approximately 39 percent of the test
flood discharge flow), the test flood will causce the dam to !

b overtopped by approximately 1.5 fect.
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f. Dan Failure Analysis. The impact of failure of the
dan at maximum pool (top of dam) was assessed using the "Rule
of Thumb" Guidance for Estimating Downstream Dam Failure
Hydrographs issuad by the Corps of Engineers. The analysis
covered the reach extending from the dam to Milton Mills,

5.3 miles downstream. Failure of Great East Lake Dam would
probably result in an increase of 7.7 feet in the pond level
of Horn Pond located 2,000 to 7,000 feet downstream of the
dam. An increase in depth of this magnitude would probably
flood many of the cottages along the shore. Hazard to life
resulting from the rise in water level should be minimal as
it would rise at a rate of about one foot per hour. Between
Horn Pond and the Town of Milton Mills 3.9 miles downstream,
there are very few structures effected by any rise in stream
stage. At Milton Mills, 5.3 miles downstream of the dam, the
breach of dam outflow plus spillway discharge would probably
result in a river stage of about 7.2 feet which would appear
to cause no damage.

It should be noted, in regards to overtopping and dam
failure, that because the dam is constructed entirely of con-
crete and stone, it is possible that the dam could withstand
some overtopping without dam failure.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The visual observation did
not indicate any stability problems with respect to sliding
and overturning of the concrete dam, or scevage through the
foundation and abutments.

Minor bulging and misalignment of the vertical, dry-
masonry walls on the sides of the discharge channel down-
stream of the dam indicate that the stability of those walls
is deteriorating with time, and that they will need to be
repaired from time to time as part of the routine maintenance
program.

b. Design and Construction Data. No design or construc-
tion data are available. Therefore, the evaluation of the
structural stability must be based primarily on the informa-
tion from the visual inspection.

c. Operating Records. The records that were reviewed
indicate that significant seepage had occurred through the
foundation and/or abutments of the dam, and ti..' this seepage
had stopped after the reconstruction of the dam in 1972. No
other operating records pertinent to the ctructural stability

oi the dam were available.

d. Post-construction Changes. The records that were
reviewed indicate that the dam was refaced and the spillway
modified in 1972.

e. Seismic Stability. The dam is located in Seismic

Zone 2, and in accordance with recommended Phase I quidelines
does not warrant seismic analysis.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. From the geotechnical and structural
standpoints, this dam is considered to be in excellent con-~
dition. However, as hydraulic analysis reveals that the dam
cannot pass the required test flood, the overall condition
of the dam is considered good. The inspection revealed only
minor bulging and misalignment of the vertical, dry-masonry
walls on the sides of the discharge channel.

b. Adequacy of Information. The lack of in-depth
engineering data did not allow for a definitive review.
Therefore, the adequacy of this dam could not be assessed
from the standpoint of reviewing design and construction data,
but is based primarily on visual inspection, past performance
history and sound engineering judgment.

c. Urgency. This dam is in good condition. The
recommendations and remedial measures described in Sections
7.2 and 7.3 should be accomplished within two years after
receipt of this Phase I Inspection Report by the owner.

d. Need for Additional Investigation. The findings of
this inspection indicate that there is no need for additional
investigation.

7.2 Recommendations

It is recommended that the owner engage a qualified
engineer to evaluate further the potential for overtopping
and the inadequacy of the spillway.

7.3 Remedial Measures

(a) Inspect the condition of the vertical, dry-masonry
walls on the sides of the discharge channel from the dam to
Carnal Road at least once a year and make repairs when nceded.

(b) Develop a written operational procedure and
warning system to follow in the event of flood flow con-
ditions or imminent dam failure. The warning system should
discuss the operation of the gaces during flood flow con-
ditions and th: steps to be taken by 1local officials for
altering dovnstream residents in case of emorgeoncy.

PP




(c) Institute a technical inspection program on a
biennial basis.

7.4 Alternatives

There are no practical alternatives to the recommendations
in Section 7.2 and 7.3 except that on an interim basis the
owner may consider operating the reservoir at a lower level
throughout the year so as to provide more storage for extreme
flood events.

e adintendhmdind,
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APPENDIX A

VISUAL CHECKLIST WITH COMMENTS
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VISUAL INSPECTION CHECK LIST
PARTY OXTANIZATION

priingy Great East laxe Dam, NH DATE Nov. 16, 1978

Tivg 3:00 P.M.

WEATHER Sunny, Cool

W.S. ELEV. 574.1U.S. 564F DN.S

PARTY:

1. Gordon Slaney 6.

2. Stan Mazur ) 7. » ’

3. Ronald Hirschfeld 8.

PROJECT FEATURE INSPECTED BY REMARKS

1. Danm Ronald Hirschfeld

2. Spillwvay/Outlet Works B Stan_Mazur

e, LT, T . OV . G - P I . T CEPV Y a -
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PERIODIC INSPECTION CHLCK LISt .

proj-cr  Great Fast Lake Dam, Nt~ paty,_ Nov. 16, 1978 ;
PROJECT FFATURE — Dam NaMp Re Hirschfeld

ooty yyrTmT/ e e T ]

prscipiixg  Geotechnical Engineer NAME, _ .

AREA EVALUATFED CONDITTON 3

DAY EVAVIDENT
Crest Elevation No embankment.
Currc¢ut Pool Elevation
Maxinum Impoundment to Date
Surface Cracks
Pavcﬂent Condition
Movenent or Settlement of Crest
Lateral Movement
Vertical Alignment
Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Itens on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutrents

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking at or

near Toes

Lous izl Embankiment or Downs.trean

Sccpie

Pinpi~: or Boils

Foariation Drainage Featovee
To. braing

Ino-ramentation Systen:




! PeRIODIC INSPECTION CHECK LIST ' L

PROJECT Great East Lake Dan, WU DATE Nov. 16, 1978

PROJECT FEATURE Intake Channel/Structure NAME R, Hirschfeld

i o TR j
f ‘] DISCTPLINE Structura/ilvdraulic/Ceotechnical NAME. S, Mazur, G. Slanecy '
] Engincers

AREA EVALUATED CONDITTION

OUTLET WIRXS — INTAXE CaiNil AND

- INTAKE STRUCTURE - °

a. Approach Chanael

Slopce Conditions Good.

Bottcm Conditions Good. ' L
Rock Slides or Falls None.

Log Boom

Debris . i

Condition of Concrete Lining
Drains or Weep Holes None apparent.

b. Intake Structure

Condition of Concrete Good.
Stop lLogs and Slots Good.
] ®
' o
4
) ®
o
R
.‘ﬂ . .~‘
) [ ]
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:l PLRTODIC INSPECTION CHECK LISYT \ ° 4
PROJECT ~ Great East Lake Damy, N DATE _ Nov. 16, 197¢& ?
PROJECT FEATURE Outlet Vorks/Controls NAME_ S, Mazur i
DISCIVLINE Structural Enginecer NAME e , P J
AREA EVALUATED CONDITION ‘
CUTLE T UNZYS — CONIROL TOWSR Concrete-sluiceway structure with 2
o o mechanically controlled wooden gate, y
a.  Concrete and Structural ! ®
Cenernl Condition Good.
Coadition of Joints Good. ]
Spa])ing‘ None. . o ]
Visible Rainforcing None.
{
Rusting or Staining of Concrete None observed.
Any Seepage or Efflorescence None observed. ’
Joint Alignment Good.
Unusual Seepage or Leaks in Gate None observed.
Chamber )
Cracks
Rusting or Corrosion of Steel
b. Mechanical and Electrical '
Air Vonts Mechanical control for wooden gate,
Good condition.
Float Wells
Crane Hoist ' ® 4
Elevator
Hydraulic Syste:
Service Gates '  J
Frergenes Gaten
Lightning Prot..ction Systes '{
Loorgeney Power Systen g 1
Viring and lTighting Systen ) J
4
/ R
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PERIODIC INSPECTION CHIICK LIST
rroJicr Great East Lake Dam, NH DATE  Nov. 16, 1978
t L e . Aig N S,
J PROJECT FEATURE Transitions & Conduit NAME Ps |
[ - e e - P ]
DISCIPLINE ) _ S NAME . >
AREA EVALUATED CONDITION "4
>
- s e LT e AN T T AN AN . " ®
OUTLET WORKS = TRANSITION AND CONDUTT None.
General Condition of Concrete )
i - Rust or Staining on Concrete ‘
]
e
Spalling
Erosion or Cavitation
Cracking
Alignment of Monoliths
Alignment of Joints
Numbering of Monoliths
®
¢
4
@
» N . N
- RN
.. e
) |
s L
b |
-
b ‘
e Y
t.
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:‘ PERIODIC INSPECTION CHECK LIS \
b
‘ PROJECT Great East Lake Dam, N DATE_Nov. 16, 1978 _ .
PROJECT FEATURE 0“t¥¢£"5tr“Ct“f?/§b?PP?J._,w,“; NAMQM81~UEE§EU[QLQW_ —
l s] DISCIPLINE Strugfural/ﬂydraulic/ngfgghgﬁgg}___y_ NAME S, Mazur, G. Slaney )
Engineers
»
. AREA EVALUATED CONDITION
b
L Sl 3 ¢ i 1 7 o
OUTLET WORKS - OUTLLT STRUCTURR AND tulceway which 1s only way of outlet
COUILET CHANNEL T ting water other than the spillway con-
_ VAL T Liasvb . sists of moechanically controlled wooden |
i rate. Gate and con te i on-—
Cencral Condition of Concrete g. . concrete iIn good con
dition.
Russ Stainine Good.
ust or staining None observed.
— Spalling None. )
L Erosion or Cavitation None.
] Visible Reinforcing Mone.
b : Any Secpage or Efflorescence None observed. ’
Condition at Joints
Drain Holes None apparent.
Channel )
Loose Rock or Trecs Overhanging Some trees overhanging canal.
Channel '
Condition of Discihiarge Channel Bulges in dry masonry canal wall, but
otherwise in good condition, »
®
[ ] ®
.
g 1
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PERIODIC INSPLCTION CHECK LIST

proJect Great East Lake Dam, NH - DATE Nov. 16, 1978 L
PROJECT FEATURE Spillway/Channel . o NaME R. Hirschfeld
DISCIPLINE Structural/Hydraulic/Geotechnical NAME S. Mazur, G. Slaney
Ergtivecrs— -
AREA EVALUATED CONDITION

OUTI YT WORKS -~ SPILLWAY WZI2, APPROACH

AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Good,
Loose Rock Overhanding Channel None.
Trees Overhanging Channel None.

Floor of Approach Channal Boulders, sand and gravel.

b. Weir and Training Walls

General Condition of Concrete Good.
Rust or Staining None observed.
Spalling None,
Any Visible Reinforcing None.
Any Seepage or Efflorescence None observed.
Drain Holes None apparent.

c¢. Discharge Channel

PRSP B

General Channel Good.
Loose Rock Overhanging Channel Walls of canal are dry masonry.
Trees Overhanging Channel Some trecs.
Floor of Channel Boulders.
Other Obstructions None.,
- - - - - - N -




PERIODIC INSPECTION CHECK LIST

| PROJECT Creat East Lake Danm, XH DATE, Nov. 16, 1978

PROJECT FEATURE Sgrvice Deck NAME S, Niﬁ?r

]- DISCIPLINFE Structural Engineer NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure Service-deck over spillway consist of a
concrete deck and railing.
Bearings
- Anchor Bolts
Bridge Seat
[ .
f Longitudinal Members
. Under Side of Deck 1
e ®
- Secondary Bracing 3
9
Dack Good. ]
. None, <
Drainage System °
J
Railings Good. B
1
Expansion Joints None.
Paint ® 1
b. Abutment & Piers Service-deck is supported on spillway )
walls and short concrete piers.
Ceneral Condition of Concrete
Alignrent of Abutment ®
Approach to Bridge
Condition of Seat & Backwall !
]
' ®
]
] ® )
]




— v~

Yy

—_

LA I I oot DL A g

APPENDIX B

LIST OF DFSIGN, CONSTRUCTION AND MAINTENANCE RFCORDS
PLLANS AND DITAILS

PAST INSPZCTION REPORTS
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AVAILABLE ENGINEERING DATA

No engineering design data, plans or
onstruction data were found to be
ai

lable for Great East Lake Dam.
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)] Juzve 2h 01974 :

te, Villiam Haubrich, Vice President
CGreat East Loke Association
- Ton Sunset Avenue ,

Ceacard, il 03301

Dzot Mr. Haubrich:

- Ta regard to your letier of May &, 1974, ond ocur conversation of
this date relating to the Water Resources Board's cp: ation of Great \'
East Lake, I an supplying the following data which y ba of interest /t
3 to m““q?rs of the Creat East Lake Assoclation for discussion at your N
annual meoting, \ \

The Creat East Lake danm was originally built by Great Falls .
Manufaciurivz Coapany about 150 years ago to supplewnent several other
. storage reservoirs on the Salimon Falls River to furnish power to operatce
' dovnsiveam mills in Rochester, Somersworth, etc. Thesz rights vere sold
\ to Pudlic Service Company of New Hampshire 45 years ago for water con-
scevatjoun for hydroelectric generation along th2 Salmon Falls River,
l With tasxes on both storage rescorvoirs and dans and labor for hydrozlec-
tric gencratioa increasing, Public Service Cowmpzuy of New Hanpshire in
1653 sold for one dollar seven dams and reservolrs in New Heupshire aad
Maine to th2 State of New Hampshire for operation by the Wiater Resources
Board.

) Since 1963 the N. H. Water Resources board has wmaintained and
oparated the dam at the outlet of (Great EaslL Iake in general for the
racreational interests of this lake. Followirny the recreational seasoa
the level of this lake is dropped four to five feel during the fall wronths
to provids water for genaration downstream of Miltom, N, H., and to pro-
vide f{lood control storage for future runoff conditions., This operation
aad the operation of six other rescrvoirs on the Salizon Falls River ‘
during, the recreational season provide a minimun flow for process watar
and during the remainder of the year a supply of water for power generaling
plants downstream of the Milton dam. The flow of vater in the river is
gauged by thz use of a Telemark device located on the Milton Throe Ponds
Dam. These mzasuvements are wonitored deily, and gates and stop loss on
the duns upstrean are operated to neolt the dowastrosn reguivements, '

Throuzhout tae yoo

v, dom operators averase o veekly visit to Croat IR
Fast Loke, anl during periods of bigh flow as rany an four trips may be '

ace.,




Porototeen oy oL [T | ' s> B i coa Lo
vith ! Moatee oot thee dDCtecne it ut b waoler oot by
troiy i its toed s the G led o vre U d o s G th e
of fldleo, wideh noivtaies thic prope oy do pbTic voe Tar hant Jous hios

and olncr assorted unes

Vithin th past couple’af yoars, tive Booard coepltotely reboail tho
{ doat the outlet, tuereby providivg o larpgor spilluay ecveant vhijel wvill
ssult i a nore stable vater level; the ercent bedng raictaioed by flah-
{ b(n':(1< vhich under fleod conditions con poss o aubstantial flow suto-
matically, thereby relieviang tie Boord of constanl oprraiion.  Last yaear »
i = the Board inatalicd locking devices on the stop logs o this do to pro-
| vaont uncuthorized use of the otrectere,  ihis recosstreziion nlan sealad
off a considerable anount of leakage throvgh the das which ,111 result
1 in furtiier stabilizing the lake level,
Great Fast Lake has o vater surface of approxiwately 1800 acres, ’

wrea of approximately 17 square miles vhich provides

and a draiunge ¢ .
lake rise> of 5.4 inchies of vater on the lake for cvery ineh cf ruuof€
i

on the draicege basin.  Duriag the fall and vinter woaths the Water

Resourcas Board lovers the loke to an amwouatl vhich will store tas

spring ruaoff (poussibly eight to ten inches), which is capable of »
raising the level of Great Eest Lake four or more fect in an average

yeac, 1his storage provides relief frum high wiater conditions to the
arca downstrean of Great East Lake, as vell as providivyg an econorical
usce of the water rebeased from Lnl‘ storare in the fall. Ta thase past

fow years, the Boacd in cooperation with the liake property owners, the
Fish and Game Departweants and water uvsers dowastrea: have adjusted its
flou oprration so as to lover th~ level of Greal East Lake to benefit
the fish spawning. Due to the vast z2oouat of water stored on this lake,
it has bzen noceasary to begin the fail dravdoun ripght after Labor Day
in order to acconplizh the drawdowa bholove Ociobor 15 /Llhouﬁ vasting
the benelicial use of the woater being discharged.  In the past year of
our op:cation, it eppears that our oparation his mel the requiresznis )
of the association and will contious to do so in the {uture valess it

is the interest of the diflicrent concerns to revise this opzration.

yotruly youars,
) ®
Vernon AL Kuowlton
Chiel kEngineer .
vak: js
enclosure:  Rules and regulatioas for dredoing and fillive in the vaters
of the Srate. ' °
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APPENDIX C
PHOTOGRAPHS °

FOR LOCATION OF PHOTOS, SEE FIGURE 1
LOCATED 1IN APPENDIX B
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PHOTO NO. 1 - View of approach channel and reservoir.
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PHOTO NO. 2 - View of approach channel and DTS
upstiream side of dam. AR
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PHOTO NO. 3 - View of dam from right abutment (upstream side).

PHOTO NO. 4 - Vicw of dam from left
abutment (upstream side).
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PHOTO NO.

5 - View of upstream side of the dam.
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PHOTO RNO. 6 - Vicw of downstream
damr (outlet works
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7 - View of right section of spillway.

PHOTO NO.

. .m..

soction of spillvay.
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PHOTO NO. 9 -
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Detail of right spillway section.

PHOTO NO. 10 ~ Dotall of left spillway scction.
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11 - View of discharge channel, looking upstrcam.
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4 APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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