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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NHOO171 and NH00168
Name of Dam: Lake Gloriette Dam and Dike
Town: Dixville
County and State: Coos County, New Hampshire
Lake: Lake Gloriette
Date of Inspection: June 7, 1979

BRIEF ASSESSMENT

Lake Gloriette Dam has a hydraulic height of 33 feet, is 32 feet

wide at the crest, and is 100 feet long. It is an earthen embank-
ment with a roadway running along the crest. The spillway dis-
charges into a corrugated metal arch pipe which measures 7' 7" H x
11' 10" W. This conduit runs downstream for a length of about
75 feet with a slope of approximately 24%.

Located approximately 1000 feet north of Lake Gloriette Dam is
Lake Gloriette Dike. The dike has a hydraulic height of 34', is
43' wide at the crest, and is 240 feet long. It is an earth
embankment with a paved roadway along its crest. A 3' x 3' square
masonry conduit extends under the road through the dike embankment
and has been plugged at its downstream end.

The dam and dike are located in northern New Hampshire and combine
to impound Lake Gloriette. Lake Gloriette is used for recreational
purposes by the Balsams Hotel. It has a maximum storage capacity
of about 640 acre-feet. Normal pool is approximately 1600 feet
in length with a surface area of about 26 acres.

The dam and dike are in fair condition. Major concerns are: . -

the absence of a dewatering facility, the existence of an open
conduit under the crest of the dike which has its downstream end
buried under fill, the presence of a trench for a TV cable on
the downstream slope of the dike, the growth of brush and trees
in several spots on the upstream and downstream slopes of the dam
and dike, the erosion of the upstream slope of the dam on both
sides of the concrete spillway entrance structure, the evidence
of minor settlement and cracking of the roadway pavement on the 0
crest of the dam, and an animal burrow on the downstream slope .
of the dike.

Based on small size for the dam and dike and a significant hazard
classification for the dam (low hazard for the dike) in accord-
ance with Corps guidelines, the test flood is the Probable
Maximum Flood (PMF). A test flood outflow of 2350 cfs (1300 csm)
would overtop the dam by 1.7 feet and the dike by 1.2 feet. The
spillway will pass 820 cfs or about 35 percent of the test flood.

. SJ " °

U S S S U S S S S S S S S S S 5 0:iiii~ i: ?:i ?:} }i':!}i? :- ?i i{ y !:i:!{i:i?:i~,: }~ { ?!i :!ii::j !?i :? i i



A major breach at top of dam could result in appreciable damage

to farmland as well as the possible loss of sections of Route 26
which would be subjected to erosive velocities.

The Balsams, Inc. should implement the results of recommendations

and remedial measures given in Sections 7.2 and 7.3 within one

year after receipt of this Phase I Inspection Report.

Warren A. Guinan
Project Manager
N.H. P.E. 2339
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investiyations. Copies of these guidelines may be S
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 condi-
tion of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving 0
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identi fv ,inv need for such studies.

In reviewinq this report, it should be realized that the •
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions S
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 be 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 Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event,
a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an 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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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
LAKE GLORIETTE DAM AND DIKE

SECTION 1
PROJECT INFORMATION 0

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Anderson-Nichols & Company, Inc. has been retained
by the New England Division to inspect and report on selected 0
dams in the State of New Hampshire. Authorization and notice
to proceed were issued to Anderson-Nichols under a letter of
March 22, 1979 from John P. Chandler, Colonel, Corps of
Engineers. Contract No. DACW33-79-C-0050 has been assigned
by the Corps of Engineers for this work.

b. Purpose.

(1) To 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) To 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. The Lake Gloriette Dam and Dike are located
in Dixville, New Hampshire in the Dixville Notch area. The
project consists of an earthen dam and an earthen dike. It spans 0
the headwaters of the Mohawk River to form Lake Gloriette, which -

is utilized for recreational purposes. The dam and dike are shown
on the U.S.G.S. Quadrangle6 Dixville, New Hampshire with coordin-
ates approximately at N 44 52' 05", W 710 18' 23". (See
Location Map page viii.)

In the New Hampshire Water Resources Board (NHWRB) files the dam S
is referred to as the south outlet to Lake Gloriette and the dike
is referred to as the north outlet to Lake Gloriette.
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b. Description of the Dam and Appurtenances. Lake
loriette impoundment structures consist of an earthen dam and
n earthen dike. The dam is the more southerly of the embank-
ents and is the closer to Route 26. The dam is about 100 feet
ong. A paved section of roadway leading from Route 26 to the
alsams Hotel runs along the crest of both the dam and dike.
he dam has a 19' concrete spillway with a 4.5' high and 4'
ide stoplog section located at its center. The spillway dis-
harges into a 7.7' H x 11' 10" W corrugated metal pipe arch
hich runs downstream for a length of about 75 feet at an approx-
mate slope of 24%. The pipe arch discharges into a stream
hich becomes the Mohawk River further downstream. -'

he Lake Gloriette Dike is located approximately 1000 feet north
f the dam. It is about 240 feet long. a 3' x 3' square stone
iasonry conduit runs under the paved road through the dike em-
,ankment, but has been plugged at its downstream end. The up-
;tream end is filled almost to the crown. A television cable
,nd 1" plastic pipe pass through the conduit. The Balsams Hotel
iolf course is located on the downstream side of the dike
!mbankment.

c. Size Classification. Small (hydraulic height - 33 feet
:dam) and 34 feet (dike) storage - 640 acre-feet) based on
-riteria (small size corresponds to an impoundment structure with
ieight 3 25 and < 40 feet storage 50 and < 1000 acre-feet)
Ln Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Significant Hazard (dam). A
najor breach in the dam would result in appreciable damage to
Earms and farmland in the downstream Mohawk River floodplain;
is well as loss of major sections of Route 26 that runs adjacent
:o the river. Low Hazard (dike). A major breach of the dike
could result in flooding of the golf course below it which offers
3ufficient storage to preclude downstream damage.

e. Ownership. Lake Gloriette Dam and Dike are owned by
:he Balsams, Inc. and have been since their construction.

f. Operator. The current owner and operator of the dam
ind dike at Lake Gloriette is the Balsams, Inc., Dixville, New
{ampshire 03528. Phone: (603) 255-3400. (Mr. Rouland Joulin
Ls the resident maintenance manager).

g. Purpose of the Dam. This dam and dike impound Lake
3loriette, which is used for recreational purposes by the Balsams
iotel.

h. Design and Construction History. The Lake Gloriette 0
)am was reconstructed in 1968. The New Hampshire Department of
?ublic Works and Highways (NHDPWH) designed and supervised the
:onstruction of the dam as part of the New Hampshire Route 26

1-2 £ 0
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econstruction project. The construction was performed by
aledonia Sand and Gravel of St. Johnsbury, Vermont. Little
nformation was disclosed relating to the design and construction
t the original dam which was completed prior to 1913.

onstruction of the dike occurred concurrently with the original
am construction and was completed prior to 1913. Little
nformation was disclosed relating to its design and construc-
ion.

i. Normal Operating Procedures. No written operating

rocedures were disclosed for Lake Gloriette Dam and Dike.

.3 Pertinent Data

a. Drainage Area. The drainage area consists of 1.82 square

tiles (1165 acres) of rolling to mountainous terrain.

b. Discharge at Damsite.

(1) Outlet works (conduits) - Concrete spillway dis-
:harges in 7'7" H x 11'10" W corrugated metal pipe arch at invert
!levation 1845.0' MSL.

(2) The maximum discharge at damsite is unknown.

(3) Ungated spillway capacity @ maximum pool elevation - .- "*'- ' -

320 cfs @ 1855.5' MSL.

(4) Ungated spillway capacity @ test flood elevation -

)30 cfs @ 1857.2' MSL.

(5) Gated spillway capacity @ top of dam elevation -

iot applicable.

(6) Gated spillway capacity @ test flood elevation -

iot applicable.

(7) Total spillway capacity @ test flood elevation -

)30 cfs @ 1857.2' MSL.

(8) Total project discharge @ test flood elevation -

2350 cfs @ 1857.2.

c. Elevation. (ft. above MSL)

(1) Top of dam - 1855.5 . .. .-.

(2) Top of dike - 1856.0

(3) Test flood pool - 1857.2

1-3
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination indicates that Lake
Gloriette Dam and Dike are in fair condition. The major con-
cerns with respect to the integrity of the dam and dike, if .- ""
left uncorrected, are:

(1) Existence of an open culvert under the crest of
the dike with its downstream end buried under fill.

(2) Erosion of the upstream slope of the dam on both
sides of the concrete spillway-entrance structure.

(3) Brush growing on the upstream slope near the north
abutment of the dam.

(4) Trees growing on the north bank of the downstream
channel of the dam immediately adjacent to the contact between
the downstream slope and the dam abutment. S

(5) Minor settlement and cracking of the roadway pave-
ment on the crest of the dam.

(6) Trees growing on the downstream slope near the

abutments of the dike. S

(7) Brush growing on the upstream slope of the dike.

(8) Animal burrow on the downstream slope of the dike.

(9) Trench, backfilled with unknown material, for a
TV cable laid under the downstream slope of the dike.

b. Adequacy of Information. The information available is
such that the assessment of this dam and dike must be based ..-.

primarily on the NHDPWH plans and sketches for the dam and on
the resuits of the visual inspection.

c. Urgency. The recommendations made in 7.2 and 7.3 below
should be implemented by the owner within one year after receipt
of this Phase I report.

d. Need for Additional Investigation. There is no need
Fol additional investigation for the purposes of the Phase I
inspection.

7-1
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c. Operating Records. No operating records pertinent to
the structural stability were disclosed.

d. Post-Construction Changes. According to a representa-
tive of Balsams, Inc. additional fill was placed on the down-
stream slope of the dike when the roadway was widened in 1968.

e. Seismic Stability. The dam and dike are located in
Seismic Zone 2 and in accordance with Phase I guidelines do
not warrant seismic stability analyses.

-6-

i S

- 0

• S::9 .:::

6-2" . -. -a !ii ::ii

.-. U S S S S .'5 -0 .

• -.. I



SECTION 6 .9

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The visual examination indicates
the following evidence of potential problems:

(1) Existence of an open culvert under the crest of

the dike with its downstream end buried under fill. I 0

(2) Erosion of the upstream slope of the dam on both
sides of the concrete spillway-entrance structure.

(3) Brush growing on the upstream slope near the north
abutment of the dam.

(4) Trees growing on the north bank of the downstream
channel of the dam immediately adjacent to the contact betweeen -'-

the downstream slope and the abutment.

(5) Minor settlement and cracking of the roadway pave-
ment on the crest of the dam. ,..

(6) Trees growing on the downstream slope near the
abutments of the dike.

(7) Brush growing on the upstream slope of the dike. I S

(8) Animal burrow on the downstream slope of the dike.

(9) Trench, backfilled with unknown material, for a TV
cable laid under the downstream slope of the dike.

b. Design and Construction Data. NHDPWH plans and sketches L "
dated 5/67 show !He design of the spillway discharge pipe which
was built at the time of the reconstruction of State Highway 26.
The logs of two borings made under the downstream section of
the spillway pipe shoo that it is founded on silty till and -
boulders; the logs of two other borings show that the concrete
inlet structure is founded on "silty sand, small stone, and muck" . S
which, in turn, is underlain by "silty till and boulders." The
drawings also show that the design called for a sheet pile
cutoff wall driven to a depth of 24 feet below the base of the
concrete inlet structure to a distance of 15 feet on either side
of the centerline. It also shows a 4-foot wide cutoff of
"impervious material" extending the entire width (which is not lop
specified) of the excavation. It is not possible to verify
these subsurface details on the basis of the visual inspection
alone.

6-1
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would result in a reservoir pool elevation of 1857.2 MSL. This
would result in the overtopping of the dam by 1.7 feet and would
overtop the dike by 1.2 feet. The total project capacity is "
820 cfs which is about 35 percent of the test flood discharge.

f. Dam Failure Analysis. The analysis of the impact of 0
the failure of the dam covered the entire reach of the Mohawk
River located downstream of the dam. Within this reach a low
lying area extending from the dam to a point just upstream of
Kidderville, a secticn covering approximately 3.1 miles, was
analyzed for high hazard potential. A breach occurring with
the reservoir level at the top of dam would result in the dis- I •
charge of 16,815 cfs. At a point just upstream of Kidderville
and approximately 3.1 miles downstream of the dam, the breach
discharge would increase the stage depth 9.7 feet above the
antecedent stage depth of 5.5 feet resulting from the ante- .
cedent flow rate of 800 cfs. The total stage depth of 15.2
feet would probably result in appreciable property damage to _
farmland and the probable loss of sections of Route 26 which
would be susceptible to high erosive velocities.

5 -
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SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features -

a. General. Lake Gloriette impoundment features consist
of a low earthen dam and low earthen dike which impounds a
reservoir of small size. The length of the dam embankment is
about 100 feet and the top of the dam is about 6.5 feet above
the concrete spillway crest. The dike, located approximately
1000 feet north of the dam, is about 240 feet long and the top 0
of the dike is about 7.0 feet above concrete spillway crest.

b. Design Data. Limited hydrologic and hydraulic date
for the Lake Gloriette Dam and Dike were disclosed. NHDPWH design
data indicated that a design flow, based on a 10-year event,
of 300 cfs was used to guide outlet selection. A drainage area
of 1.60 square miles was also given. (See Appendix B.) The
drainage area shown herein, as measured by planimeter, was found
to be 1.82 square miles.

c. Experience Data. In April, 1960, Lake Abeniki Dam
failed releasing flow into Lake Gloriette which resulted in the 6
overtopping of the original Lake Gloriette dam (south outlet),
and dike (north outlet). It also resulted in the erosion of
a section of Route 26 adjacent. to the dam. Presently Lake
Abeniki contains approximately one third the volume of water
that was impounded at the time of the 1960 dam failure. There-
fore it is probable that the effects of a failure of the present 0
Lake Abeniki Dam would be less severe than the effects which
resulted from the 1960 dam failure.

d. Visual Observations. At the time of inspection, no
visual evidence was noted of damage to any portions of the embank-
ments or of the concrete structure caused by excessive discharges. -

e. Test Flood Analysis. Both dam and dike are classified " " -

as being small in size, having a hydraulic height of 33 feet
and 34 feet respectively, and a maximum (top of dam) storage
of approximately 640 acre-feet. Using the Recommended Guide-
lines for Safety Inspection of Dams, the test flood was determined
to be 1/2 the Probable Maximum Flood (PMF). The watershed above
the dam, determined to have an average slope of 413 feet mile,
is classified as mountainous. From the PMF Peak Flow Rates
graph the discharge for a mountainous watershed of 1.82 square
miles is 260', c ibic feet per second per square mile (csm)
Thus, the PMF flow rate is 4732 cubic Ceet per second (cfs) and
the test flooe, (1/2 iPMt') iifflow is 2306 cfs. The test flood
outflow dischar-e it; 2350 cfs. AnalysLs of the elevation versus
discharge curve indcjates: that i Flood of this magnitude (2350 cfs)

5-W 1- 0 1"a
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SECTION 4
OPERATIONAL PROCEDURES

*i S/i*

4.1 Procedures

No written operational procedures were disclosed for Lake
Gloriette Dam and Dike.

4.2 Maintenance of Dam . -

The Balsams, Inc. is responsible for the maintenance of Lake
Gloriette Dam and Dike.

4.3 Maintenance of Operating Facilities

No formal maintenance program was disclosed. .

4.4 Description of Any Warning System in Effect

No written warning system was disclosed for Lake Gloriette Dam
and Dike.

4.5 Evaluation

The present operational and maintenance procedures are not
adequate to insure that all problems encountered be remedied
within a reasonable amount of time.

. S
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has a boulder-covered bottom. The south bank of the channel is .
the fill for State Highway 26 and is riprapped to a height of
about 3 feet above the channel bottom. Many saplings are growing
up through the riprap. The north bank of the channel is covered
with large trees, many of which overhang the channel. Two small
logs and a barrel were noted in the discharge channel. (See
Appendix C - Figure 20.)

3.2 Evaluation

a. General. The absence of a means of dewatering the
reservoir (no -ow-flow outlet) causes an overall evaluation of
fair for the general condition of Lake Gloriette Dam (South
Outlet) and Dike (North Outlet).

b. Dam. The minor settlement and cracking of the roadway
pavement on the crest of the dam indicates that some settlement --

of the embankment fill has occurred.

Erosion of the upstream slope of the dam on both sides of the
concrete spillway-entrance structure, if not repaired, could
become a significant stability problem.

Brush on the upstream face near the north abutment may grow into
trees if not cleared. If the trees should blow over and pull out
their roots, or if a tree dies and its roots rot, serious erosion
and seepage problems could result.

Trees overhanging the north side of the discharge channel and
a barrel and two logs in the channel could result in temporary
damming of the discharge channel during periods of floodflow.
Saplings on the south bank of the discharge channel, if allowed
to grow into trees, could result in a similar problem.

c. Dike. There are trees growing on the downstream slope -----

near the abutments. If any trees blow over and pull out their
roots, or if a tree dies and its roots rot, serious seepage and
erosion problems may result. Brush growing on the upstream . -

slope will become trees, if not cleared, and could cause problems
similar to those associated with the trees on the downstream
slope.

The old culvert beneath the crest of the dam, the outlet of which - -
has been covered with fill, could result in major erosion and
piping problems if the lake level rises high enough so that
water enters the culvert on the upstream end.

The animal burrow on the downstream face could be a focus for a
concentration of seepage and piping if the animal(s) is not
removed and the burrow is not backfilled.

The trench in which the TV cable was laid on the downstream .- .
face of the dam could be a focus for concentration of seepage and .'

piping if it was not backfilled with a suitable, properly
compacted soil.
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(See Appendix C - Figure 12.) Near the south abutment there
is a low dry masonry wall at the downstream edge of the crest.
This wall apparently extended along the entire length of the
downstream side of crest at one time (according to a sketch
dated 10/9/39, which was found in the NHWRB files), and may
have been buried under additional fill that is reported to have 4 0
been placed for widening the roadway on the crest. At one
time there was a culvert (3' x 3' box) with its invert 6 feet
below the crest. This culvert apparently served as a spillway
(sketch dated 10/9/39). On the present downstream slope, no
visual evidence could be found of this culvert at the time of
the inspection. The inlet to the culvert was visible on the -
upstream face and was partially filled with sand and gravel.
(See Appendix C - Figures 13 & 14.) A TV cable comes out of
the culvert entrance and continues underground to the Balsams
Hotel nearby. About 4 feet of the same TV cable is visible on
the surface of the downstream slope near the toe, and it is
reported that the rest of the cable is buried beneath the down- S
stream slope. The area downstream of the north outlet has
been filled and regraded for use as a golf course, and, as a
result, there is no defined channel for a distance of several
hundred feet. (See Appendix C - Figure 15.) Several soft,
wet areas and a small pond are downstream of the dike embankment,
but they appear to be the result of a generally high water table -
in the broad, flat valley and not the result of seepage through
the dike and its foundation. The old culvert beneath the
crest of the dike, the outlet of which has been covered with
fill, could result in major erosion and piping problems if the
lake level rises high enough so that water enters the culvert
on the upstream end. I .

d. Appurtenant Structures. The overflow spillway is
located in the center of the dam (south embankment). The concrete
spillway is 6.5 feet high and 19 feet long with a 4.0 foot wide
wood stoplog section at the center. (See Appendix C - Figure 16.)
Overflow discharges into a 7'7" high by 11'10" wide corrugated
metal arch pipe which passes through the dam embankment and
discharges to the tailwater approximately 22 feet below the crest ""-"":'
of the spillway. (Appendix C - Figures 17 & 18.) The overflow
structure and outlet pipe were observed to be in excellent -. . -

condition with no evidence of deterioration or distress. The
wooden stops and steel stoplog slots were also observed to be S
in good condition. However, some surface rust was noted on the
steel stoplog slots.

e. Reservoir Area. The watershed above the reservoir is
steeply sloping and heavily wooded. A large stately residence
and the Balsams Hotel are located on the shore of the reservoir.
State Highway 26 is located along much of the south bank of the
reservoir. No evidence of significant sedimentation in the
reservoir was observed. (See Appendix C - Figure 19.)

f. Downstream Channel. The channel downstream of the dam
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SECTION 3 0
VISUAL INSPECTION

3.1 Findings

a. General. Lake Gloriette impoundment features consist -.

of an earthen dam and dike each of small height. The dike is
located approximately 1000 feet north of the dam. The dam and ,. ..
dike impound a reservoir of small size. The watershed above the
reservoir is steeply sloping and heavily wooded. The area
immediately downstream of the dam is gently to steeply sloping and 0
partially wooded; below the dike is an open plain (golf course).

b. Dam. Lake Gloriette Dam is an earthen embankment about

33 feet high (hydraulic and structural), 100 feet long, and

32 feet wide at the crest. (Appendix C - Figures 2 & 3.) There
is a paved roadway on the crest of the dam. Some minor settle-
ment of the roadway has occurred and two minor longitudinal
cracks near the downstream edge of the pavement were observed.
The upstream slope of the dam is covered with riprap from an
elevation about 2 feet above the reservoir level at the time of
the inspection to an unknown elevation below the reservoir level.
(See Appendix C - Figure 4.) Between the top of the riprap -
and the crest of the dam there is a poorly established cover of
grass and weeds, except close to the north abutment where there
is brush. There is extensive erosion of the upstream slope on
either side of the concrete spillway-entrance structure. The
downstream slope of the dam is covered with riprap. (See
Appendix C - Figure 5.) A few small saplings are growing up L
through the riprap. Many large trees are growing on the north
abutment immediately downstream of its contact with the down-
stream face. (See Appendix C - Figure 6.)

A ridge of natural terrain, about 2,800 feet long, separates the ..

dam and dike. The north abutment of the dam and the south L .--
abutment of the dike are contained in this ridge.

c. Dike. The dike, approximately 1000' north of the Lake
Gloriette Dam, is an earth embankment about 34 feet high, 240
feet long, and 43 feet wide at the crest. (See Appendix C - "
Figures 7 & 8.) The crest has a paved roadway. (See Appendix C - B
Figure 9.) The upstream slope is riprapped from about one foot
above the reservoir level (at the time of the inspection) to an
unknown elevation below the water level. From the top of the
riprap to the crest the upstream slope is covered with brush and
in limited areas, grass. Minor erosion of the upstream slope has
occurred where water has run off from the roadway. (See Appendix C - S
Figure 10.) The downstream slope is covered with grass and weeds
over its central portion and there are trees on the downstream
slope near the abutments. (See Appendix C - Figure 11.) At
least one large animal burrow was noted on the downstream slope.
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* tion with visual inspections and hydrologic and hydraulic cal-
* culations.

C. Validity. The visual inspection disclosed that the
present vs eportions of the dam are consistent with theI NHDPWH design plans and sketches. _S

01S
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SECTION 2
ENGINEERING DATA

u2.1 Design

The Lake Gloriette Dam was designed by the New Hampshire
Department of Public Works and Highways (NHDPWH), Bridge Design

-. Division, in 1967. Design data were found at the NHDPWH office
in Concord, New Hampshire. These data consisted of:

1) General plan and section
2) Layout and log of borings; stoplog design
3) Dam masonry and dam reinforcing
4) Roadway plan and profile
5) Preliminary hydrology and hydraulics for dam outlet

These data may be seen in Appendix B.

Plan and sectional sketches of the dam and dike prepared by
Frank Doudera, Inc. dated October 9, 1939, were located in the
files of the New Hampshire Water Resources Board (NHWRB) and may
be seen in Appendix B.

2.2 Construction

Caledonia Sand and Gravel of St. Johnsbury, Vermont completed
* construction of the dam in 1968. No revisions to the design

plans which reflect as-built conditions were disclosed. , *

2.3 Operation

- No engineering operational data were disclosed.

2.4 Evaluation L "

a. Availability. NHDPWH engineering plans and sketches,
limited geologic data, and limited detailed hydrologic and
hydraulic calculations for the Lake Gloriette Dam, reconstruc-
ted in 1968, are on file at the NHDPWH Concord, New Hampshire
office.

A search of the NHWRB files and direct contact with the owner
revealed only a limited amount of available information on the

.. Lake Gloriette Dike.

b. Adequacy. Field inspection of the Lake Gloriette Dam
indicated that NHDPWH plans and sketches were adequate. Because -

* of the limited amount of detailed available data for the dike
and the limited amount of detailed hydrologic and hydraulic
calculations, the final assessments and recommendations were
based on the NHDPWH plans and sketches for the dam in conjunc-
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* S
(3) Crest elevation - 1849 MSL

(4) Gates - none

(5) Stoplogs - A 4' wide stoplog section is located
at the center of the dam. Invert elevation - 1845.5 MSL. 4 0

(6) U/S Channel - Lake Gloriette - recreational lake .

with clean and forested banks.

(7) D/S Channel - the downstream channel is relatively
wide and unobstructed. It is clear of debris but contains S
many large boulders. There are many trees overhanging the banks.
The downstream channel of the dike is a wide flat plain used as
a golf course.

k. Regulating Outlets. A 7' 7" W x 11' 10" H corrugated
metal pipe arch is the only outlet from the dam; the outlet S
through the dike is plugged at the downstream end,but is slightly
open at the upstream end.
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(2) Length- 100' 0

(3) Height - 33' (structural height)

(4) Top width - 32' (paved with guard rails)

3 (5) Side slopes - downstream face of dam is inclined .
at 1 H:IV; both upstream and downstream slopes are riprapped.

(6) Zoning - Unknown

(7) Impervious core - a 4' width impervious core is
shown on the NHDPWH plans. P

(8) Cutoff - (NHDPWH) design plans indicate a 4' wide
cutoff core of impervious material and a sheet piling cutoff
wall.

(9) Grout curtain -unknown 7,

h. Dike.

(1) Type - earthen embankment with paved roadway on
the crest.

(2) Length - 240'

(3) Height - 34'

(4) Top width - 43'

(5) Side slopes - upstream IH:IV
downstream 2H:lV

(6) Zoning - unknown

. (7) Impervious core - unknown

(8) Cutoff -unknown

(9) Grout curtain - unknown

i. Diversion and Regulating Tunnel. Not applicable. I S

(see j. below)

j.Spillway

(1) Type - concrete . ,

(2) Length of weir - 19'
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(4) Maximum pool - design surcharge - unknown

(5) Full flood control pool - not applicable

(6) Recreation pool - 1845.5

(7) Stoplog invert - 1845.5

(8) Spillway crest - 1849.0

(9) Upstream portal invert - 1845.0
Downstream portal invert - 1827.0 .

(10) Streambed at centerline of main dam - 1822.2
(at downstream toe)

d. Reservoir. (feet)

(1) Length of maximum pool - 1800

(2) Length of spillway crest pool - 1600

(3) Length of flood control pool - not applicable ..

e. Storage. (acre-feet)

(1) Spillway crest pool - 300 (approximate)

(2) Test flood pool - 705 (approximate)

(3) Design surcharge - unknown

(4) Top of dam - 640 (approximate)

f. Reservoir Surface. (acres)

(1) Top of dam - 36.7 (approximate)

(2) Test flood pool- 38.2 (approximate)

(3) Flood control pool - not applicable

(4) Recreation pool - 25.6

(5) Spillway crest - 25.6 (approximate) -

g. Dam.

(1) Type - earthen embankment with paved roadway on
the crest.
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7.2 Recommendations

The owner should engage a registered professional engineer
to : .-

(1) Properly seal the culvert which extends under the
road through the dike embankment.

(2) Design and install an adequate dewatering facility. . "

(3) Design repairs for the erosion of the upstream
slope next to the concrete spillway-entrance structure of the dam.

(4) Design and oversee procedures for clearing trees
and root systems on north abutment -mmediately adjacent to the
contact between the downstream slope and the abutment of the dam.

(5) Investigate the minor settlement and cracking of
the roadway pavement on the crest of the dam.

(6) Design and oversee procedures for clearing trees,
brush, and root systems from the upstream and downstream slopes
of the dike.

(7) Design and oversee procedures for removing and
relocating the TV cable that has been laid underground on the
downstream slope of the dike and through the culvert which
extends under the road through the dike embankment.

(8) Spillway adequacy should be reviewed in light of
the New Hampshire Department of Public Works and Highways standards,
because the arch culvert outlet was designed as a highway design

* item for the 1968 reconstruction.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Remove the animal and its burrow on the downstream
- face of the dike.

(2) Visually inspect the dam and dike once a month.

(3) Engage a registered professional engineer to make
a comprehensive technical inspection of the dam and dike once
a year.

(4) Establish a round the clock surveillance program
for use during and immediately after heavy rainfall and also a
warning program to follow in case of floodflow conditions or

:- imminent dam failure.

7.4 Alternatives. None.
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VI SU'AI INSPFCTION CHECKLIST
PARTY ORGANTZATTON

* PROJECTLake Gloriette Dam & Dike DAEJune 7, 1979

TIME 8 AM
0

WEATHER Sunny, cool, 55

W.S. ELEV. U.S. !N.z
1846.0 1822

PARTY:

1. Warren Guinan- 6__ ________

2Stephen Gilman7

3. Kathryn Hively 8.

Ronald Hirschfeld q__________

5.Pattu K-esavan (NHWRB) ____0_____

PROJECT FEATURE INSPECTED BY RPM~AKIN S

1 Hydro].ogy/Hydraulics W. Guinan ___

* 2. Structural Stability S. Gilman ___

Soils & Geology R. Hirschfeld

* 4.0

* 5.

* - 6.

7.
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PERIODIC INSPECTION CHECKLIST

PROJECT Lake Gloriette Dam DATE June 7, 1979

PROJECT FEATURE Dam Embankment NAME ___________.___

DISCIPLINE NAME 4 0

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation 1855.5

Current Pool Elevation 1846.0

Maximum Impoundment to Date Unknown 0

" Surface Cracks See "Pavement Condition"

- Pavement Condition Minor settlement of pavement, two
minor longitudinal cracks near

-! Movement or Settlement of downstream edge
Crest See "Pavement Condition" 6

Lateral Movement None observed

Vertical Alignment Good

*Horizontal Alignment Good

Condition at Abutment and Good
at Concrete Structures

Indications of Movement of None observed
Structural Items on Slopes

Trespassing on Slopes None observed 4

* Sloughing or Erosion of Significant erosion adjacent to
Slopes or Abutments upstream edge of pavement to spill-i'- way box structure...

Rock Slope Protection-wabostuur Riprap on upstream and downstream
SRiprap Failures slopes-no failures observed

Unusual Movement or Cracking None observed S
- at or Near Toe

Unusual Embankment or Down- None observed
stream Seepage

Piping or Boils None observed

F-undation Drainage Features None observed

Toe Drains None observed

- Instrumentation System None observed
vegetationPaved roadway on crest. A few sm lVegetation saplings growing through riprap or -A

downstream slope, minor amount of
.__brush growing above riprap level cn

upstream slope

A-2
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PERIODIC INSPECTION CHECKLIST S

PROJECT Lake Gloriette Dam & Dike DATE June 7, 1979

PROJECT FEATURE Dike Embankment NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

DIKE EMBANKMENT

Crest Elevation 1856.0

Current Pool Elevation 1846.0

Maximum Impoundment to Date Unknown

Surface Cracks None observed .O

Pavement Condition Good

Movement or Settlement of None observed
Crest

Lateral Movement None observed

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and at Good
Concrete Structures •0

Indications of Movement of None observed
Structural Items on Slopes

Trespassing on Slopes None observed

Sloughing or Erosion of Slopes Small channel eroded on upstream
or Abutments face next to roadway

Rock Slope Protection - Riprap No riprap failures observed
Failures

Unusual Movement or Cracking None observed -.-.-.

at or Near Toes

Unusual Embankment or Down- None observed
stream Seepage

Pipnq or Boils None observed

Foundation Diainaqe Features None observed

-[ 'j'oe Drains None observed -

I[nst-rumentatLon Syste;., None observed

Ve jetation Brush and small trees on upstream
slope; grass on downstream slope
appears to have been mowed last ye r.

Note. 3'x3' s, ,nit,"s ecn plugqed on D/S end. Inside of

* -. U/S e.ii not visible. Vis.1hk portion of U/S end shows concrete

head wall in aJteri-ora to-d ,onlition.
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PERIODIC INSPECTION CHECKLIST

PROJECT Lake Gloriette Dam & Dike DATE June 7, 1979

PROJECT FEATURE Outlet Works NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUE WORKS - SPILLWAY WEIR, APPOACB-
AND DISCHARGE CHANNEIS

a. Approach Channel

General Condition Good .

Loose Rock Overhanging Channel None

Trees Overhanging Channel A few trees overhanging right bank

Floor of Approach Channel Not visible beneath water surface -

b. Weir and Training Walls

General Condition of Concrete Good

Rust or Staining Very little -only surface rust on
steel stoplog slots

Spalling None

Any Visible Reinforcing None

Any Seepage or Efflorescence None I .

Drain Holes None

c. Discharge Channel

General Condition Good 0

Loose Rock Overhanqinq Channel None

Trees Overhanging Channel Many trees overhanging right bank

Floor of Channel Boulders

Other Obstructions One log

d. Stoplogs and Slots Good condition-little surface
rust on slots

Stoplogs weathered on exterior
but sound.

A-4
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PERIODIC I NSPELCT ION CfILCKLIsT'

PROJECT Lake Gloriette Dam & Dike -DAlE: June_7, 1979

PROJECT FEATURE Outlet Conduit NAME _________

* DISCIPLINE _________________ NAME _________

AREA EVALUATED CONDIT ION

* OUTLET WORKS -OUTLET STRUCTURE OUTLET CONDUIT

AND OUTLET ChANNEL

*General Condition of Concrete Good

Rust or Staining None visible

Spalling None visible

Erosion or Cavitation None visible

* Visible Reinforcing None ..--

Any Seepage or Efflorescence None visible

Condition at Joints Good-No indications of movement

Drain holes None visible

Channel

* f oose Rock or Trees Riprap lined along the channel

overhanqinco Channel

~m i - n ofDischar-1c Good

Corrugated Steel Culvert G;ood condition -little erosion
I * of asphalt on invert.
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PROJECT Lake Gloriette Dam & Dike DATE June 7, 1979

PROJECT FEATURE Reservoir NAME

AREA EVALUATED REMARKS

Stability of Shoreline Good -

Sedimentation None observed.

Changes in Watershed None
Runoff Potential

Upstream Hazards None

Downstream Hazards N.H. Route 26, farmland.

Alert Facilities None posted.

Hydrometeorological Gages None apparent.

Operational & Maintenance None posted.
Regulations

A-•6
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NEW HAMPSHIRE WATER CONTROL COMMISSION

DATA ON DAMS IN NEW HAMPSHIRE

ION STATE NO. ...............

.......................................: County .............. C.aa...............................................

[-Primary .. ................ : Secondary ........... . .....................

N a m e ..... .... ...... ...... .... ............ ..................................... ............................................ ... ............

linates--Lat..A0...FD......... ........ [long......712..Wt ....- 7-~a.......... . ........ ............. ...

AL DATA
iage area: Controlled ............. Sq. Mi.: Uncontrolled .............. Sq. Mi.: Total . .Sq. Mi. -

,3ll length of dam ..... 7...ft.: Date of Construction .......... n...............................

Ai: Stream bed to highest eiev......!....... ft.: Max. Structure.... .............. I................ ft.

-Damn.................................................: R1eservoir ......................................................

IPTION
e Gates
pe ........... !o a.......................................................................................................................................

tmber .... 2............. Size................. ft. high x .................................................... ft. wide

wvation Invert............................................ Total Area................................................. sq. ft.

te Gates Conduit

imber . .......... "or ................. Materials .........................................................................

i.................. ft.: Length...................... ft.: Area .................................................... sq. ft.

ankment

,pe ..........................................................................................

!ight-Max .............. I...................... ft.: Mi. .......... 7 . ............................................... ft.

ip-Wdh........ .........dth................................. . Elev . ................................................... ft.

)pes.-Upstream ..... 7............ on ............. Downstream....7................... on.......................

ngth-Right of Spillway ........................ : Left of Spillway .............................................

way

aterials of Construction 11 r~ t. *h ........................

ngt,-Total- ............. ......... t: ...et................................ ......... ft.

.ight of permanent section-Max .......... ..... ft.: Min............... ............................................

ashboards-Type ... -0M f . ...............: Height ......... ..............I.....f t.

evation-Permanent Crest ..... 7................................... Top of Flashboard .............................

cwd Capacity........U0....................cfs......................................................... cfs/sq. mi.

aterials: .................................................... ..............
'I 1 0

eeboard: Max .............. V6, . ............~ .... ft..: Mi.................... 3.! . .................................. ft. .. --

Iwork3 to Power Deve.-(See "Data on Power Development")

R ........ ila........................................................................

RKS !U,; - recre~qtin. Cntg n: tl/vo omjlots tr- Lakc , 'o i~e

B-5
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NEW HAMPSHIRE WATER CONTROL COMMISSION

DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE

DCATION AT DAM NO... 2.....

Town ....... ....................... County ........ QQ z........................................

Basin-Prmary.....~~4................Scnay.... ~.....
Localeame.... ... .................................................................................-

Controlled............ Sq. Mi.: Uncontrolled .......... Sq. Mi.: Total .......................... Sq. ML.

LEVATION v.WATER SURFACE AREA vs. VOLUME ,.

Surface
Point Read -Area Volume

Feet Acres Acre nt

(1) Max. Flood Height .............. ............................

(2) Top of Flashboards .............. ............................

(3) Permanent Crest............................................
(4) Normal Drawdown ......................a .................

(5) Max. Drawdown .............. ............................

(6) Original Pond ... ... .... .. -71 .............................

Base Used............ Coef. to change to U.S.G.S. Base........................................... ...

tESERVOIR CAPACITY.

"Total Volume Useable Volume .

Drawdown ft............. ft. ........

Volume ............. -mft - ....... ........

Acre ft. _per sq. mi .......... .........

Inces.pe .q ......................

JSE OF W ATER .... ec............ati ................................... .'. .... ......

)WNER .. ........... .......... Dixville. Notch1 N.................
. ~ ~ ~ ~ " .4 J . .*
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PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE-DAM RECORD I-E401
TOWN ITOWN STATE

DIIELEINO. 2 -NO.

STREAM Lake Gloriette DIKE Z
DRAINAGE POND

* AREA AREA

DAMn FOUNDATION Erb- -
TYPE Earth NATURE OFEat

MAT FIALS O

CONSTUO ar onrt

3 PURPOSE POWE-R--CONSERVATION-DOMESTIC-RECREATION-TRtANSPORTATION-PUBLIC UTI~LY
* OF DAM-

* -HEIGHTS. TOP OF ATOP OF DAM TO
DAM TO BED OF STREAM4 Approx. 5 SPILLWAY CRESTS 4-6

SILLWAYS, LENGTHS LENGTH
DEPTHS BELOW TOP OF DAM 31-Swi.e, 31-11 aoOFDlAra.20
FLASH OARDS Removable sto2p.1tnks___
TYPE, HEIGHT ABOVE CREST

OPERATING HEAD TOP OF FLASHBOARDS
CREST To m. T. w. *TO N. T. W.
WHEEILS, NUMBER
KINDS & H. P

GENERATORS. NUMBER
KINDS & IC. W.

- ~ H. P.90 P. C.TIME IH. P. 7 P. C. TIME
100 P. C. EF?. 100 P. C. F".

*.REFERENCES. CASES,
* PLANS. INSPECTION

REMtARKS

-OWNER: Frank Doudera Co., Inc.

£ CONDITION: Gjood
MENACE: Yes. Till be subject to periodic inspection.

-To the Iftlbic Service Coamissf on:.

* .- he foregoiag iiotandun on-'the above din Is submitteT coyring"inspiction-.
<made Aug. 7, 1936, according to notification to owner dated July 28, 1958, and bill

for same is enclosed.

D. Waldo 'White9
Chief Fngineer

Aug. 1.1, 1356
* Copy to Omner

B-9 .9
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PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE-DAM RECORD 1-5400

TOWN DIXVILLE N.INO

RIVER
STREAM Lake Gloriette
DRAINAG9 PON

DAM FOUNDATION
TYPE Gravity NATURE OF Earth
MATF.RJALS OF
CONSTRUCTION Split Stone -Cancrete -Earth

PiURP OSE POWE*--CONSE-RVATiON-DOMESTIC-RECREATION-TRANSPORTATION-PUDUL, uTIury
OF DAM

HFJHTS~ TOP OF TOP OF DAM TO
DAM TO BED OF STREAM Approx * 1Wi SPILLWAY CRESTS

SI'ILLWAYS, LENGTHS 4'-4Z-f" w1ae ?c 51'-(3 eep - *LENGTH
DE.PTHS BELOW TOP OF D)AM41.. 4" wide x 51-90 -deeo OF DAM Approx. L30
FLASHOARI* Removable stop planks

TYPE HEGH ABOV CRE ST.

* OPERATING HEAD Toll OF FLASHBOARDS-
* CREST TO N. . W. TO N. T. W..

KINDS a H4. F.

GENERATORS. NUMBER
* KINDS a K. W.

Hi.P. 90P. C.TIME H.P. 73P. C. TIME
lee~ P. C. EFF. 100-P. C. EFF.

* REFERENCES. CASES.
* PLAINS. INSPECTIONS

REMARKS

OWNER: Frank Doudera Co.* Inc.

CONDITION- Good ..

MENACE: Yes. Will be subject to periodic inspection.

To the Public Service Commission.

The foregoing memorandum on the above dam Is submitted covering inspection
*made Aug. 7, 1956, according to notificatioa to owner dated July 28, 1936, and bill

for names is enclosed.

D. Waldo White
Chief Phgneer

A'jg. 11, 1936
Copy to Owner

B-8
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Figure 2 -Looking north across the crest of
Lake Gloriette Dam.

Figure 3 -View south across the crest.
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*gAI,&
Figure 6 -view downstream from center of dam.

Figure 7 -Upstream face of the dike from south
side of reservoir.
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Figure 8 -Small trees and brush growing on upstream -face of dike.

Figure 9 -View north along crest of dike.S
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Figure 10 -Erosion on upstream face near edge
of roadway.

Figure 11 -Trees and brush growing on downstream
face of dike.
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Figure 12 -Animal burrow on downstream face
of dike.

Figure 13 -Filled inlet to culvert showing TV cable.
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Figure 14 -Filled culvert. Note riprap extending
about one foot above and one foot below-
water level.

Figure 15 -Downstream from center of dike.
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Figure 16 - View across spillway and stoplog notches
at Lake Gloriette Dam.

Figure 17 -Looking downstream through corrugated metal
spillway pipe.
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Figure 18 -Downstream toe of dam on right side
of spillway.

Figure 19 -Upstream view towards the Balsams Hotel.
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APPENDIX E

INFORMATION AS
CONTAINED IN THE NATIONAL

INVENTORY OF DAMS
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