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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254

REPLY TO

ATTENTION OF: NOV 14 1980
NEDED

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed 18 a copy of the Mirror Lake Dam (NH-00317) 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 e
upon a visual inspection, a review of the past performance and a brief s
hydrological study of the dam. A brief assessment 18 included 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 actiong taken to implement them. This follow-up S
action 1s a vitally important part of this program. . @

e e

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. 1In addition, a
copy of the -eport has also been furnished the owner, New Hampshire
Water Resources Board, Concord, N.H.

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

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

cerely, "ii-::3

Incl WILLIAYWE. HODGSON,” JR. o]
As stated Colo » Corps of Engineers ST
Actidg Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH00317

Name of Dam: Mirror Lake Dam

- Town: Woodstock

I County and State: Grafton, New Hampshire
Stream: Tributary to Hubbard Brook

Date of Inspection: July 9, 1980 i-

BRIEF ASSESSMENT

F Mirror Lake Dam is a concrete gravity dam housing two stoplog

- spillway bays with earth embankments extending to the east and
west of the concrete structure..--The dam has a total length of
290 feet and a hydraulic height of 11.5 feet. The east earth
embankment is approximately 117 feet long with a crest width

of about 13 feet while the west earth embankment has a crest
width of about 15 feet and a length of 159 feet. Dimensions

of the east and west stoplog spillway bays are 5'W x 8.6'H

and 5'W x 3.8'H, respectively. A l.5-foot wide concrete
buttress separates the two bays. Starting from the east
training wall a one foot wide concrete core wall extends 14 feet
into the east earth embankment. Beginning at the west training
wall a one foot wide concrete retaining wall extends 26 feet
along the upstream face of the west earth embankment. The dam
impounds Mirror Lake, which has a maximum storage capacity of
about 750 acre-feet. The reservoir is 2100 feet in length with
a surface area of approximately 37 acres. The dam is located
on the northwest side of the State of New Hampshire in the
White Mountain National Forest region.

The dam is in poor condition. Major concerns are the trees

and brush growing on the embankments, a lack of erosion pro-

tection on the upstream slopes and crests of both earth embank-
ments, a major bulge and the growth of large birch trees in the
dry-stone-masonry wall which retains the downstream side of the o
west earth embankment and a large, soft, wet area at the down- SRR
stream toe of the west earth embankment. i .

Mirror Lake Dam has a small size and significant hazard classi-
fication based on its storage volume and potential for loss of : 1
Ff less than a few lives and appreciable property damage should .
the dam breach. 1In accordance with the Recommended Guidelines R
for safety Inspection of Dams, the test flood may range from Lo
F: the 100-year to % Probable Maximum Flood (PMF). The test flood ) -
: selected was % PMF because of the potential for loss of life and
because its storage capacity is in the upper end of the small
size classification. The watershed is steeply sloping and wooded
with no significant storage areas in the upstream watershed. The
test flood inflow for a drainage area of 0.34 square miles was
determined to be 434 cfs (1275 csm). Routing of this inflow to BRI
determine the modifying effects of surcharge storage resulted in °

a test flood outflow of 175 cfs (515 csm) at elevation 697.3" ’ :
NGVD. This would cause the dam to be overtopped by 0.6 feet
assuming the stoplogs are in place to elevation 695.0' NGVD.
Spillway capacity at top of dam is 73 cfs which is 42 percent
of the routed test flood outflow.
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The owner, the New Hampshire Water Resources Board, should implement
the results of the recommendations and remedial measures given in

Sections 7.2 and 7.3 within one year after receipt of this Phase I
h Inspection Report.

Warren A. Guinan
Project Manager
‘ N.H. P.E. 2339
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Thin Phase I Iuspection Report on Mirror Lake Dam
has been reviewe! by the undersigned Revievw Board nechers.,

In our
. opirdon, the re;ortel findings, conclusions, and recommendations are
. consistent with the Recommended Guidelines for Safety Inepection of
b Daz«, and with goud engineering Jucgment and practice, and s hereby .

subritted for epproval,

H

oty -
%‘ﬁ or LA s

)
ARAMAST MAHTESIAN, MoDMLiv S
Geotechnical Engineering Branch

Engincering Division

Gy 11T

D |
CAFNEY M. TERIIAN, MEMuin e
Design Eranch
Engineering Division

»

ICHARD DIBLOND, CHAIRMAN 4 *

water Centrel Branch -
Enginvering Division

APPROVAL RECOMMENDED:

%ny?a&z

#0E B. FRIAR L
Chief, Engineering Division e
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PREFACE

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
condition of the dam is based upon available data and visual inspec-
tions. 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 intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

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

Prase 1 inspections are not intended to provide detailed hydrologic
ar.Z nwcéraulic analyses. In accordance with the established Guidelines,
the fr:llway Test Flood is based on the estimated "Probable Maximum
F for the region (greatest reasonably possible storm runoff),
ractions thereof., Because of the magnitude and rarity of such a
st r~ event, a finding that a spmillway will not pass the test flood
£ ..3 nct pbe interpreted as necessarily posing a highly inadequate
o .t.orn. The test flood provides a measure of relative spillway
“21e¢ ..ty and serves as an aid in determining the need for more
‘vra..ed hydrologic and hydraulic studies, considering the size of

.« Zar, :ts general condition and the downstream damage potential.

r¢- Prase 1 Investication does not include an assessment of the need

¢-r terces, gates, no-trespassing signs, repairs to existing fences

ard railincs and other items which may be needed to minimize trespass
¢ rrovide greater security for the facility and safety to the public.

Ar. »valuation of the project for compliance with OSHA rules and regula-

*..ns .s also excluded.
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July 10, 1980
Photo 1 - Overview of Mirror Lake Dam.
Note remains of o0ld timber crib dam in
foreground.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
MIRROR LAKE DAM

K SECTION 1 °
' PROJECT INFORMATION

1.1 General

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

b. Purpose
(1) To perform technical inspection and evaluation of S
non-Federal dams to identify conditions which threaten the public 1_,_

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. Mirror Lake Dam , also known as the Lower
Dam, is located approximately 3 miles south of Woodstock, New
Hampshire. The dam impounds Mirror Lake, a reservoir of small
size. Water discharging over the dam flows south for about
1500 feet before its confluence with Hubbard Brook which empties
into the Pemigewasset River another 2 miles southeast from this
point. The Pemigewasset River is a major tributary in the
Merrimack River Basin. The dam is shown on USGS Quadrangle,
Plymouth, New Hampshire with coordinates approximately at
N 43° 56' 30", W 71° 41' 30", Grafton County, New Hampshire.
(See Location Map, page vi.)

b. Description of Dam and Appurtenances. Mirror Lake Dam
is a concrete gravity dam containing two stoplog spillway bays
with earth embankments extending to the east and west of the
concrete structure. The dam is founded on ledge and has a
1-1 ®
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. the centerline of the crest. The downstream face is composed
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hydraulic height of 11.5 feet and a total length of about 290
feet. The cast earth embankment is about 117 feet long with a
crest width of about 13 feet. The upstream face has a gradual
slope of approximately 2H:1V and consists of sand which changes -
to grass near the crest. The downstream face consists of a
vertical dry stone masonry wall. Along the centerline of the
crest is a footpath that extends the length of the east embank-
ment. Both large and small trees are growing on the embankment.
The west earth embankment has an average crest width of about

15 feet and is approximately 159 feet long. From the west
concrete training wall of the spillway structure, the embankment
extends west about 30 feet before changing in alignment to a
more northerly direction. The slope of the upstream face is
approximately 2H:1V and is covered with trees and brush. 2
cleared footpath extends the length of the west embankment along

primarily of a vertical dry stone masonry wall. Trees and brush
are growing in and around this wall.

The concrete structure housing the two stoplog spillway bavs is
located between the earth embankments. The clear dimensions of
the east bay are 5'W x 8.6'H while those of the west bay are
5'W x 3.8'H. Each bay utilizes 4" x 8" x 5'7" stoplogs. Water
flowing over the stoplogs of the east bay enters a concrete
stilling basin, 5'W x 12'L, before discharging over a V-notched
metal plate weir that traverses the downstream end of the basin.
Water passing over the stoplogs of the west bay flows along a
5'W x 6'L horizontal concrete section before it flows over a
5'W x 3'L concrete spillway with a slope of 1H:1.6V. From here
the water enters a 5'W x 4'L concrete stilling basin prior to
being discharged over a V-notched metal plate weir located across
the downstream end of the basin. Both bays empty into the same
channel downstream. The channel has drystone masonry training
walls that extend 100 feet downstream to the Mirror Lake Road
crossing. Separating the two stoplog bays is a 1.5-foot-wide
concrete buttress. A concrete walkway, 11.5'W x 5'L covering
the stoplog bays extends from the east to the west training
wall. Protruding perpendicularly from the east training wall
is an easterly direction is a concrete core wall whose surface
is flush with the top of the east earth embankment. The core
wall continues in this direction for 4 feet before changing in
alignment in a northeasterly direction for 10 feet. Extending
perpendicular from the upstream face of the west training

wall in a westerly direction is a 26-foot-long concrete retain-
ing wall that protects and supports the upstream side of the
west earth embankment in the area near the stoplog spillways.
On the upstream face of the retaining wall is a Type F -
Stevens drum recorder that was installed in the summer of 1970
by the U.S. Forest Service to measure the stage continuously

at the outlet.

c. Size Classification. Small (hydraulic height - 11.5

feet; storage - 750 acre-feet) based on storage (Z50 to <1000

acre-feet) as given in the Recommended Guidelines for Safety KN

Inspection of Dams. S
1-2
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2 d. Hazard Classification. Significant based on the R
Recommended Guidelines for Safety Inspection of Dams. Dam T
failure was assumed most likely to occur along the earth embank- ]
ments but it was difficult to determine which of the two embank- —
'i ments was more susceptible to failure. Therefore two breach L4
analyses were performed; one for the east and one for the west R
earth embankments. The analysis which resulted in the most LT

damage downstream was used to determine the hazard classifica- o
- tion. For computational purposes the elevation of the top of ]
the stoplogs in each stoplog bay was assumed to be 695.0' NGVD AR
+ (i.e. stoplogs were assumed to be in place). A 4

Results indicated that should the west earth embankment fail
there would be a total flow of 1,953 cfs at Mirror Lake Road
located 100 feet downstream of the dam. Prior to the breach S
the flow at the road was calculated to be 73 cfs. Dam failure - h
would increase the water level by 6.8 feet which would cause e
the road to be overtopped by 3.3 feet. It is estimated that '

- the Camp Osceola building, located in the area between the dam o
and the road, and the uninhabited shed situated directly across R
the road from the Camp Osceola building would also be inundated :
by approximately 3 feet of water. What is referred to above as T S
the Camp Osceola building is a house which is occupied year i
round. Its facilities are utilized by vacationers and the like; IR
therefore the number of people occupying the building at any ;1'5A
particular time is quite variable. "“'q

The dam failure analysis for the east earth embankment suggests P
that the depth of flow associated with the breach discharge of I
550 cfs would overtop Mirror Lake Road by 1.7 feet. 1In this )
case the Camp Osceola building and the uninhabited shed would RO
be inundated by approximately 2 and 1.5 feet of water respectively. L

Based on these results, it was concluded that regardless of -y
which earth embankment is assumed to fail, there is the potential . K
for appreciable property damage and the loss of less than a few '
lives. For these reasons, Mirror Lake Dam was considered a

Significant Hazard.

e. Ownership. No records were found regarding the original P
owner of the dam. The dam is believed to have been built in 1
1836. However, records on file at the New Hampshire Water 3
Resources Board (NHWRB) indicate that Mr. H.D. Emmons of ]
Littleton, New Hampshire owned the dam as of 1936. In 1960 '
Mr. Warren Priest acquired Mirror Lake Dam from Mr. Emmons.
In 1964, the NHWRB, who is the current owner, acquired the °
rights and easements to the dam from Mr. Priest.

f. Operation. Mr. Vernon K. Knowlton, Chief Engineer,
New Hampshire Water Resources Board (NHWRB), 37 Pleasant Street,
Concord, New Hampshire 03301, is responsible for the operation :
of Mirror Lake Dam. Phone: (603) 271-3406. °

g. Purpose of Dam. Mirror Lake Dam was used for storage

and recreation. At the present time it is being used primarily
for recreation.
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h. Design and Construction History. (Information was
obtained from the files of the NHWRB.) Records indicate that
Mirror Lake Dam was originally constructed about 1836. The

.concrete portion of the dam was not added until 1913. A o

sketch of the dam dated August 17, 1936 indicates that at this
time the dam consisted of a 47-inch wide concrete sluice with
concrete training walls and earth embankments on each side. -~

In 1964, when the NHWRB took over ownership, funds were allocated
to reconstruct Mirror Lake Dam. Work was performed by the New
Hampshire Fish and Game Department construction crew. Three
sheets of design plans were found pertaining to this reconstruc-
tion effort. The spillway capacity of the dam was increased

by converting the original concrete sluice to a stoplog bay

and by adding another stoplog spillway bay next to the con-

. verted bay. New training and wingwalls were constructed on

the east side while the walls on the west side along with the
earth embankments were reconstructed. Also, a concrete core
wall and a concrete retaining wall, extending into the earth
embankments from the east and west training walls were con-
structed. A concrete pad extending from the east to the west
concrete training wall, which serves as a walkway over the
stoplog bays, was also added at that time.

i. Normal Operating Procedures. Removal or adding of
stoplogs in either or both bays effects regulation of the level
of Mirror Lake. The west bay is 5'W x 3.8'H and the east bay
is 5'W x 8.6'H. Since the drainage basin is so small (0.34
square miles), the NHWRB has not instituted a regular fall
drawdown - summer storage program for Mirror Lake. Consequently,
the elevation of the stoplogs in each bay is not adjusted on
a regular basis. Only infrequently and on an as needed basis
are stoplogs added or removed. A maintenance staff member of
the NHWRB visits the dam about once every 3 weeks. At this time,
conditions at the dam are checked and recorded in a maintenance
log. Maintenance is on an as needed basis. Minor maintenance,
such as clearing debris from the dam, is also performed
occasionally by Mr. Warren Priest, the owner of the Camp
Osceola building located directly downstream of the dam, and
members of the U.S. Forest Service who frequently collect

readings from the gage located on the west concrete retaining
wall.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 0.34
square miles (218 acres) of mountainous, predominantly wooded
terrain. The normal recreational surface area of Mirror Lake
is 37 acres which constitutes 17 percent of the watershed.

There are no significant storage areas in the upstream watershed.

b. Discharge at Damsite

(1) Outlet works - None
(2) Maximum discharge at damsite is unknown.

1-4
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(3) Ungated spillway capacity at top of dam - not
applicable

(4) Ungated spillway capacity at test flood elevation - N
not applicable

(5) Gated spillway capacity at top of dam elevation -
73 cfs @ 696.7' NGVD (with stoplogs @ 695.0' NGVD)
398 cfs @ 696.7' NGVD (without stoplogs)

(6) Gated spillway capacity at test flood elevation -
82 cfs @ 697.3' NGVD (with stoplogs @ 695.0' NGVD)

(7) Total spillway capacity at test flood elevation -
82 cfs @ 697.3' NGVD (with stoplogs @ 695.0' NGVD)

(8) Total project discharge at top of dam -
73 cfs @ 696.7' NGVD (with stoplogs @ 695.0' NGVD)
398 cfs @ 696.7' NGVD (without stoplogs - assuming
no tailwater conditions)
7 cfs @ 696.7' NGVD (natural saddle)

(9) Total project discharge at test flood elevation -
105.cfs @ 697.3' NGVD (with stoplogs @ 695.0' NGVD) K
70 cfs @ 697.3' NGVD (natural saddle) R

c. Elevation (ft. above NGVD: see (6) below)

(1) Streambed at toe of dam - 685.2 'H._,j
(2) Bottom of cutoff - unknown i;
(3) Maximum tailwater - unknown -3
(4) Normal pool - 695.0 f»,v,:
(5) Full flood control pool - not applicable ;j
(6) Spillway crest (gated) - 695.0 (shown on USGS i
Quadrangle and assumed to be the elevation at the top of the °®
stoplogs) f
(7) Original design surcharge - unknown
(8) Top of dam - 696.7

(9) Test flood pool - 697.3 (with stoplogs @ 695.0)

d. Reservoir (length in feet) o

(1) Normal pool - 2100

o PRI
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(2) Flood control pool - not applicable

(3) Spillway crest pool - 2100
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(4) Top of dam - 2260
(5) Test flood pool - 2320
e. Storage (acre-feet)
(1) Normal pool - 677
(2) Flood control pool - not applicable
(3) Spillway crest pool - 677
(4) Top of dam - 750
(5) Test flood pool - 779

f. Reservoir Surface (acres)

(1) Normal pool - 37
(2) Flood control pool - not applicable

(3) Spillway crest - 37

(4) Test flood pool - 52

(5) Top of dam - 51
g. Dam :f
(1) Type - concrete gravity with stoplog spillway ff
structure and earth embankments R
-

(2) Length - 290"
(3) Structural height - 13'

(4) Top width - east earth embankment - 13';
west earth embankment - 15°';
concrete stoplog spillway structure - 5° -

(5) Side slopes - east earth embankment; 2H:1V upstream;
vertical downstream: west earth embankment; 2H:1V upstream;
vertical downstream: east stoplog spillway bay; vertical upstream
and downstream: west sloplog spillway bay; vertical upstream; -
vertical immediately downstream of stoplogs followed by a concrete .
sluice of slope 1H:1.6V. o

(6) Zoning - unknown
(7) Impervious core - unknown in original dam; In 1964,
a 14 foot concrete core wall was added in the east embankment. o
Its depth is unknown. e
(8) Cutoff - unknown
(9) Grout curtain - unknown
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h. Diversion and Requlating Tunnel - not applicable

i. Spillway
(1) Type - stoplog with two bays
(2) Length of weir - 5' per stoplog bay; 10' total

(3) Crest elevation - 695.0' NGVD

(4) Gated - Two concrete stoplog spillway bays located
next to each other between two earth embankments. The clear
dimensions of the east stoplog bay are 5'W x 8.6'H while those
of the west bay are 5'W x 3.8'H. The elevations of the inverts
of the east and west bays are 688.1' NGVD and 692.9' NGVD,
respectively.

(5) Upstream Channel - The upstream approach channel
to the dam is actually a small oblong shaped bay of Mirror Lake
that is about 210 feet long and 140 feet wide. The channel
bottom consists of sand and gravel. The west bank of the bay
is heavily wooded. The east bank is used for beaching canoes
and consiscs of sand and grass. About 210 feet upstream of
the dam is the entrance to the bay from the main body of Mirror
Lake. The entrance constricts to a width of about 35% feet
and is approximately 5 feet deep at its midpoint. Traversing
the entrance are the submerged ruins of an old timber dam,
which was formerly called the Upper Dam.

(6) Downstream Channel - Immediately downstream of
the stoplog spillways the channel is about 15 feet wide with
vertical dry stone masonry training walls and a channel bottom
composed of boulders, with some sand and gravel. The channel
retains these characteristics until it intersects Mirror Lake
Road approximately 100 feet downstream of the dam. Here the
water must flow through a 3-foot-diameter corrugated metal pipe
traversing under the road. Approximately 1400 feet downstream
of the road the channel joins with Hubbard Brook which eventually
flows into the Pemigewasset River another 2 miles southeast from
the channel - Hubbard Brook confluence.

j. Emergency Spillway

(1) Type - Natural saddle located approximately
400 feet northwest of the stoplog spillway section of the
Mirror Lake Dam.

(2) Length of weir - The horizontal middle section
of the natural saddle is about 30 feet long. Extending from
the east end of this section the saddle assumes a positive
slope of about 10H:1V for a horizontal distance of about 20
feet. Extending west from the west end of the flat section,

for a horizontal distance of 25 feet, the saddle has an upward
slope of 4H:1V.
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(3) Crest elevation - Rocks and boulders form the
crest of the saddle. The elevation of the horizontal section
is about 696.5' NGVD.

1 (4) Gates - not applicable

(5) Upstream Channel - The upstream channel is approxi-
mately 80 feet wide with weeds and trees growing along the
channel bottom and overbanks.

i (6) Downstream Channel -~ The downstream channel is
approximately 80 feet wide with weeds and trees growing along
the channel bottom and overbanks. Flow through this saddle
would intersect Mirror Lake Road approximately 300+ feet down-
stream of the saddle crest. This is about 400t feet west of

- . where the flow from the dam crosses the road. A series of one

foot diameter corrugated metal pipes at this location would

normally route the flow under the road. At the time of inspec-
tion, however, most of these pipes were plugged with debris

so it is very likely that, unless the pipes are cleared, the

water would pass over the top of Mirror Lake Road. From here

® the water would flow southeast through a wooded area and
eventually combine with the flow from the dam.

k. Regulating Outlets - not applicable

N N

B
"v"l"' i: -‘."..A .. o)

. 4
- ]
L 0
. .
S
X -

. -
' S
I> . . .‘
. " . _.J
-:.. . RO
”. 4
.. =
r

. 1
] .
» .Y
v "9
g ]

- b'_l
[
.

; 1-8

°

[

=

»

R R S T S T DU T GRS




SECTION 2 _
ENGINEERING DATA

2.1 Design

No original design data were found for Mirror Lake Dam. However,
three (3) sheets of design plans were found for the reconstruc-
tion of the dam in 1964. The plans were designed and drawn by
the New Hampshire Water Resources Board (NHWRB). Blueline

copies are on file at the NHWRB and reduced copies can be seen

in Appendix B.

2.2 Construction

No information was found regarding the original construction of
the dam except an indication that it was constructed about 1836
with the concrete portion being added in 1913. A sketch of the
dam, found in the files of the NHWRB and dated August 17, 1936,
indicated that at this time the dam consisted of a 47-inch wide
concrete sluice with concrete training walls and earth embankments
on each side. 1In 1964, the NHWRB took over ownership and was
allocated funds to reconstruct the dam. Visual inspection con-
firmed that the spillway capacity of the dam was increased by
converting the original concrete sluice to a stoplog bay and by
adding another stoplog bay next to the converted bay. New train-
ing and wing walls were constructed on the east side while the
walls on the west side along with the earth embankments were
reconstructed. In addition, a concrete core wall and a concrete
retaining wall, extending into the earth embankments from the east
and west training walls respectively, were constructed. Also,

a concrete walkway extending from the east to west training

wall covering the stoplog bays was added at that time.

2.3 OQperation
No engineering operational data were found.
2.4 Evaluation
a. Availability. A search of the files of the NHWRB

revealed only the plans for the reconstruction of the dam in
1964 and some general information.

b. Adegquacy. Because of the limited amount of detailed
data available, the final assessments and recommendations of
this investigation are based on the visual inspection, hydro-
logic and hydraulic analysis, and the 1964 reconstruction plans.

€. Validity. The plans found in the files of the NHWRB
are in general conformity with the structure as seen during
the visual inspection.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

. a. General. Mirror Lake Dam is a low dam which impounds
o a reservoir of small size. The watershed above the reservoir is
steeply sloping and wooded. The downstream area is generally
i‘ flat in the Hubbard Brook and Pemigewasset River valleys.

b. Dam. Mirror Lake Dam is an earth dam about 290 feet

long with a hydraulic height of 11.5 feet. The east earth
: embankment is approximately 117 feet long with a crest width of
— . approximately 13 feet. 2 footpath, free of vegetation, extends
fﬂ along the crest. Many large and small trees and some brush
‘ are growing on the embankment. (See Appendix C - Photos 2 and 3.)
The upstream face is inclined at about 2H:1V and consists of sand
which changes to grass near the crest. A portion of the sandy
area is used to beach canoces. The downstream face consists of
e a vertical dry stone masonry wall. (See Appendix C - Photos 4
and 5.) The downstream toe area between the concrete stoplog ] N
V spillway and the east earth embankment consists vartly of bedrock SRR
= and partly of mowed lawn between the dam and the Camp Osceola R
) building which sits on the east side of the downstream channel. U
3 (See Appendix C - Photo 5.) The west earth embankment has a crest e e
Ei width of about 15 feet and a length of approximately 159 feet. 1
. It also has a footpath clear of vegetation and an upstream face ]
that is sloped at approximately 2H:1V. (See Appendix C - Photo 6.)
Many trees and some brush are growing on the embankment; however,
near the end of the embankment there is an area relatively free -
of vegetation where some erosion has occurred. The downstream -
*‘ face consists of a vertical dry stone masonry wall. A signifi- o

cant bulge where 2 large birch trees are growing exists in the B
wall where the earth embankment curves from a westerly to a more L
northerly direction. (See Appendix C - Photo 7.) Near the -
northerly toe of this bulge in the stonewall is a soft, wet area SO
that is covered with trees and brush. (See Appendix C - Photo 8.) '

——

[}
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g A low area in the form of a natural saddle is located approximately

400+ feet northwest of the concrete stoplog spillway structure.

A stonewall forms the crest of the saddle. Trees and brush are

growing along the upstream and downstream channel of the saddle. A -
(See Appendix C - Photo 9.)

p—

Inspection reports dated 1939 and 1969 indicate that the founda-
tion of the dam is bedrock. This statement could not be confirmed
on the basis of the visual inspection alone, although, as noted
above, there were bedrock exposures immediately downstream of the
dam between the spillway and the east embankment. Both embank-
ments of the dam appear to be soil.
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Leaks were mentioned in inspection reports dated 1936 and 1946.
No flowing leakage was observed during the present inspection : :
(although, as noted above, the downstream-toe area was wet and :
soft between the spillway and the west embankment), but it is J
pertinent to note that the dam was rebuilt in 1964, after the °
two dates on which leakage was reported. - ]

c. Appurtenant Structures. A concrete spillway structure
housing two stoplog spillway bays is located between the two R
earth embankments. (See Appendix C - Photos 10 and 11.) Ex- o f
tending from the east training wall of this structure into the °
east earth embankment is a 14 foot long, l-foot-wide concrete :
core wall. The depth of this core wall could not be determined. )
Starting from the west training wall a 1 foot wide, 26 foot
long, concrete retaining wall extends along the upstream face
of the west earth embankment. (See Appendix C - Photo 10.)

Both stoplog bays utilize 4" x 8" x 5'-7" stoplogs. The condi-
tion of the stoplogs was observed to be good with no indication
of deterioration.

The east stoplog bay is approximatley 5'W x 8.6'H. (See Appendix ]
C - Photo 11.) Water flowing over the stoologs of the east bay .o
enters a 5'W x 12'L concrete stilling basin before discharging

over a V-notch metal plate weir traversing the downstream end

of the stilling basin.

The west stoplog bay is approximately 5'W x 3.8'H. Water passing S
over the stoplogs of the west bay flows along a 5'W x 6'L ®
horizontal concrete section before flowing down a 5'W x 3'L
concrete spillway inclined at 1H:1.6V. From here the water
enters a 5'W x 4'L concrete stilling basin prior to being dis-
charged over a V-notch metal plate weir located across the down- -
stream end of the basin. -

PR S W

The bays are separated by a l.5-foot-wide concrete buttress and
are covered by an 11.5'W x 5'L concrete walkway. (See Appendix
C - Photo 11l.) The general condition of the concrete throughout
the entire spillway structure was observed to be good. No
spalling, cracks, or unusual seepage was apparent. The only
rust that was observed was on the embedded concrete sections and ®
on the surface of the V-notch metal plate weirs. (See Appendix o
C - Photos 11 and 12.) o
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There is a 2-inch diameter drain pipe near the base of the west
side of the concrete spillway structure. According to the

design plans this is a weeper pipe. The drain appears tc be o]
functioning satisfactorily. Water was discharging from the -;ufﬁ
drain at the time of the inspection and the concrete was rust- T
stained below the pipe. (See Appendix C - Photo 12.) .z

. coe et
. R
he . o aatatalalalaTes

I N P S S P AP S, PP ST TG Sell A T Sh i TP U S Tl S VAR THAr WLt AP S AT L T AT AT A W PRSP AT SN PGINRE W WE GE . ST




iﬂ

.‘»}_}rr1"~'r,"._’ ™

\.-ysv.....
L . TP

Dol gh ol e e

ey

. P B T S o T R T WL D L I T S PR AP S S WA
L U ST AT W DUUT e IO U IR AT B TN WFAIOR DR SR S IS P8 B S

d. Reservoir Area. The watershed above the reservoir is
steeply sloping and wooded. No evidence of significant sedimenta-
tion was observed. The approach channel to the dam constricts
.to a width of 35+ feet and a maximum depth of about 5 feet, where
the channel leaves the main body of the lake approximately 210
feet upstream from the spillway structure. Traversing the
channel at the constriction are the submerged ruins of an old
timber crib dam. (See Appendix C - Photos 1 and 13.)

e. Downstreem Channel. A 3-foot diameter corrugated metal
pipe traversing under Mirror Lake Road is located about 100
feet downstream from the dam. Between the dam and the road, are
dry-stone-masonry training walls on either side of the channel.
(See Appendix C - Photo 14.) Trees overhang the channel. The
channel bottom is covered with boulders, gravel, and sand.

" 3.2 Evaluation

Based on the visual inspection, Mirror Lake Dam is in poor condi-
tion.

Trees and brush are growing on the embankment and could result
in serious seepage or erosion problems if a tree blows over and
pulls out its roots, or if a tree dies or is cut and its roots rot.

Some erosion has occurred on the upstream slope near the west
embankment where there is no vegetation, apparently due to tres-
passing. Near the east embankment the upstream slope consists

of a sandy beach, bare of vegetation, where canoes are beached.

On the crest of the dam is a footpath which is bare of vegetation.
Erosion caused by overflowing water resulting from rainfall or

overtopping of the dam could cause the dam to breach if adeguate
erosion protection is not provided.

A major bulge in the dry-stone-masonry wall which retains the
downstream side of the dam indicates that the wall may be failing.
If the wall fails, the entire embankment may fail. Large birch
trees growing out of this wall could also cause the wall to fail
if they should blow over.

A large soft, wet area at the downstream toe where the west
embankment curves northward indicates that significant seepage

is occurring through the dam or its foundation. This seepage

could result in a piping failure of the dam if the foundation

or embankment consist of soils that are susceptible to piping. .

Trees overhanging the discharge channel between the dam and the
Mirror Lake Road culvert about 100 feet downstream of the dam

could plug the culvert if they were undermined or blown over
during flood-flow conditions.

A pile of cut brush on the downstream side of the dam near the
west embankment makes it impossible to inspect that area ade-
guately.
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SECTION 4
OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Overational Procedures

O a. General. According to New Hampshire Water Resources

- Board (NHWRB) personnel, no regular fall drawdown-summer storage
g program exists for Mirror Lake since its drainage basin (0.34
il square miles) 1is so small. Conseguently the stoplog elevations

in each bay are adjusted infrequently and only on an as needed
basis.

b. Description of Any Warning System in Effect. No
warning system presently exists for Mirror Lake Dam.

4.2 Maintenance Procedures

a. General. The NHWRB is responsible for the maintenance

of the dam. A maintenance staff member of the NHWRB visits the

K dam about once every 3 weeks to clear debris and check the over-
all condition of the dam. In addition, Mr. Warren Priest, the
owner of Camp Osceola located directly downrstream of the dam,
and personnel from the U.S. Forest Service, who installed and
utilize the gage on the west concrete retaining wall, also clear
debris from the dam occasionally.

] b. Operating Facilities. Maintenance is on an as needed 1
basis. :
4.3 Evaluation H

. The present operational and maintenance (O&M) procedures are < 4

. adequate to ensure that minor problems encountered are remedied
within a reasonable amount of time. However, in the event of a
major problem or emergency situation the existing O&M procedures
are not considered adequate. Deficiencies include: 1) the lack S
of an adequate surveillance program and warning system for those o
downstream, especially the occuvants of the Camp Osceola building; '
2) the absence of contacts in the immediate vicinity of the dam 1
who could check the condition of the dam on a more continuous '
basis and notify the NHWRB if the dam warranted attention and;
3) the lack of a readily apparent means to guickly remove the
. stoplogs to increase the spillway discharge capacity and lower
- the level of the lake during periods of highwater.
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SECTION 5
EVALUATION OF HYDROLOGIC/HYDRAULIC FEATURES

5.1 General

Mirror Lake Dam is a concrete gravity dam containing two stoplog
spillway bays with earth embankments extending to the east and
west of the concrete structure. Total length of the dam is
about 290 feet with a hydraulic height of 11.5 feet. The dam
impoounds Mirror Lake, a reservoir of small size, which accepts
runoff from a 0.34 square mile drainage basin characterized by

a predominantly wooded mountainous terrain. No significant
storage areas exist in the upstream watershed. The clear open-

_ing of the east stoplog bay without stoplogs is approximately

5'W x 8.6'H while the shallower west bay is 5'W x 3.8'H. A
concrete walkway 11.5'W x 5'L covers the stoplog bays. The
east earth embankment is approximately 117 feet long with a
crest width of about 13 feet. The west earth embankment has a
15 foot average crest width and a length of about 159 feet.
From the west concrete training wall of the spillway structure,
the embankment extends west 30 feet before changing in align-
ment to a more northerly direction. Vertical dry-stone-masonry
walls support the downstream face of both embankments while the
upstream faces are composed of sand or sandy soil with a slope
of approximately 2H:1V. Trees and brush are growing on both
embankments. A concrete core wall projects from the east con-~
crete training wall about 14 feet along the centerline of the
east earth embankment. On the west side, starting from the west
concrete training wall, a 26 foot long concrete retaining wall
extends along the upstream face of the west earth embankment.

5.2 Design Data

No hydrologic/hydraulic criteria used in the design of Mirror
Lake Dam were found.

5.3 Experience Data

At the time of the inspection, no visual evidence of damage to
the dam caused by excessive discharges were noted.

5.4 Test Flood Analysis

Mirror Lake Dam is classified as being small in size having a
hvdraulic height of 11.5 feet and a maximum storage capacity of
750 acre-feet. The dam was determined to have a significant
hazard classification. 1In accordance with the Recommended
Guidelines for Safety Inspection of Dams, the test flood may
range from the 100-year to % the Probable Maximum Flood (PMF).
Because a breach of the dam poses a threat to the lives of those
downstream, especially to the occupants of the Camp Osceola
building located only 40t feet directly downstream of the east
earth embankment, the test flood was chosen to be %PMF.
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Using the PMF Peak Flow Rates graph provided by the Corps, the
peak inflow for this watershed, having a drainage area of 0.34
square miles and a slope which qualifies the basin as "mountain-
ous", was determined to be 867 cfs (2550 csm). Therefore the
test flood inflow for %PMF would be 434 cfs (1275 csm). Using
the procedure outlined in Estimating Effects of Surcharge
Storage on Maximum Probable Discharges issued by the Corps

to determine the modifying effect of surcharge storage on the
test flood inflow, the routed test flood outflow was determined
to be 175 cfs @ 697.3' NGVD. This is assuming that the stoplogs
are in place up to an elevation equal to 695.0' NGVD which was
their elevation at the time of inspection. It was decided to
use this stoplog elevation after consultation with New Hampshire
Water Resources Board (NHWRB) personnel revealed that stoplogs
are infrequently added or removed.

The test flood analysis indicates that the dam would be overtopped
by 0.6 feet. The maximum spillway capacity of the two stoplog
bays at top of dam is 73 cfs which is 42 percent of the routed
test flood outflow.

5.5 Dam Failure Analysis

The impact of failure of the dam with the reservoir level at top
of dam was assessed using the Guidance for Estimating Downstream
Dam Failure Hydrographs issued by the Corps of Engineers. The
analysis covered only one reach which extended from the dam to
Mirror Lake Road located approximately 100 feet downstream.
Approximately 1400 feet downstream of the road the tributary
flows into Hubbard Brook. No downstream hazard exists along
this reach.

Dam failure was considered most likely to occur along the earth
embankments but it was difficult to determine which of the two
embankments was more susceptible to failure. Therefore two
breach analyses were performed; one for the east and one for
the west earth embankment. The analysis which resulted in the
most damage downstream was used to determine the hazard classi-
fication. In the analysis the elevation of the stoplogs was
assumed to be 695.0' NGVD which was their elevation at the time
of inspection.

Results indicate that a breach of the west earth embankment with
the water surface elevation at top of dam would result in a dis-
charge of 1,953 cfs. The discharge throucgh the two stoplog

spillway bays just prior to failure would be 72 ¢cfs. A breach
would cause an increase in stage of ©€.8 feet avcve the antecedent
stage of 4 feet at Mirror Lake Road located .0d 1 aownstream

of the spillway structure. The road wou:d Lo Ove
its lowest point to a depth of aprreximately .2
tion to the rocad, two building structures wou.Z a
by about 3 feet of water, namely the Camp (scecia b
on the east side of the channel between the duam and
h

et Ir addi-
s¢c pe flooded

by bt (T

1
the road and
€

the uninhabited shed located acrcss the roac from the Camp

Osceola building. The Camp Osceola builcdinj :s a house which 1is

occupied year round. Its facilities are utilized by vacationers
5-2
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and the like; therefore the number of people occupying the
building at any particular time is quite variable. Based
on this analysis it was assumed that appreciable property
‘damage and the possible loss of less than a few lives could
occur if the west earth embankment were to fail.

A breach of the east earth embankment would result in a breach
discharge of 550 cfs. This wculid cause the road to be overtopped
by approximately 1.7 feet. 1In aadition the Camp Osceola building
and the uninhabited shed would be inundated by approximately

2.0 and 1.5 feet of water, respectively. The Camp Osceola
building would probably receive the most damage of the two
structures since it is located directly in the path of flow

and only 40* feet downstream of the assumed breach section.

The conditions resulting from a breach of the east earth

' embankment were considered sufficient to cause appreciable

property damage with the potential for loss of less than a
few lives.

The results of the two breach analyses therefore indicate that
regardless of which earth embankment is assumed to fail, the
outcome will be similar; appreciable property damage with a

possible loss of less than a few lives. Mirror Lake was therefore
classified a Significant Hazard.

M aala el
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SECTION 6
EVALUATION OF STRUCTURAL STABILITY

{
6.1 Visual Observations ]
The visual examination indicates the following potential struc- f
tural problems: S
"

(}) Trees and brush growing on the embankment could lead °

PR

to seepage and erosion problems if a tree blows over and pulls
out its roots or if a tree dies or is cut and its roots rot.

(2) Trespassing and minor erosion on the upstream slope
and crest of the dam and lack of erosion protection make these
areas subject to severe erosion. Erosion caused by overflowing L]
water resulting from rainfall or overtopping of the dam could
cause the dam to breach.

(3) A major bulge in the dry-stone-masonry wall which
retains the downstream side of the west embankment indicates
that the wall may be failing which could lead to failure of ® i
the entire embankment. '

(4) Large birch trees growing in the dry-stone-masonry
wall which retains the downstream side of the west embankment

N

could cause failure of the wall and embankment if the trees -
are blown over and uprooted. ® A
(5) A large soft, wet area at the downstream toe between

the svillway and west embankment is an indication that seepage
is taking place through the embankment or the foundation. This
could lead to piping failure of the dam if the embankment or

foundation consists of soils that are susceptible to piping. : 1

®' CE
At

6.2 Desicn and Construction Data

No design or construction data relative to the structural stability -
of the dam were found. 1

6.3 Post Construction Changes

Sketches of the dam for the reconstruction in 1964 indicate
at the concrete spillway structure is founded on "ledge,"
Lut do not include anv information about the character of the

empankment fill or the foundation of the embankment.

‘s h

.3 Seismic Stability o

This dam 1s located in Seismic Zone 2 and, in accordance with e
th.. Phase I guidelines, does not warrant seismic analysis. °

b AL
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination indicates that Mirror
Lake Dam is in poor condition. The major concerns with respect
to the integrity of the dam, if left uncorrected, are:

(1) Trees and brush growing on the embankment which
could lead to seepage and erosion problems if a tree blows over
and pulls out its roots or if a tree dies or is cut and its
roots rot.

(2) Trespassing and minor erosion on the upstream slope
and crest of the dam and lack of erosion protection make these
areas subject to severe erosion. Erosion caused by overflowing .
water resulting from rainfall or overtopping of the dam could |
cause the dam to breach.

retains the downstream side of the west embankment indicates

that the wall may be failing which could lead to failure of the
entire embankment.

4
(3) A major bulge in the dry-stone-masonry wall which .

(4) Large birch trees growing in the dry-stone-masonry [
wall which retains the downstream side of the west embankment .
could cause failure of the wall and embankment if they blow over L
and are uprooted. -

(5) A large soft, wet area at the downstream toe between
the spillway and west abutment, indicating that seepage is taking
place through the embankment or foundation, might lead to piping
failure of the dam if the embankment or foundation consists of
soils that are susceptible to piping.

~.-.'c' CL
P

PR
. f

b. Adequacy of Information. The information available is
such that the assessment of this dam must be based vprimarily on L4
the results of the visual inspection. A pile of cut brush on
the downstream side of the dam near the west embankment made it
impossible to inspect that area adequately.

c¢. Urgency. The owner should implement the recommendations _
in 7.2 and 7.3 within one year after receipt of this Phase I ®
report. ’

7.2 Recommendations

The owner should engage a registered professional engineer ° 3
qualified in the design and construction of dams to: ]

(1) Specify and oversee procedures for the removal of
trees and their root systems from the dam and a zone 25 feet .
wide at the downstream toe of the dam. ‘

7-1 R
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(2) Design repairs for the unstable dry-stone-masonry
wall which retains the downstream side of the embankment.

(3) Investigate the soft, wet area at the downstream
toe of the dam between the spillway and the west embankment
and design remedial measures, if needed.

(4) Design repairs for erosion on the embankment and
design erosion protection for the embankment.

(5) Perform detailed hydrologic and hydraulic studies
to determine the need for and methods to increase project dis-
charge capacity.

The owner should carry out the recommendations made by the
engineers.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Cut brush on dam embankments and remove.

(2) Remove the pile of cut brush on the downstream
side of the dam near the west embankment.

(3) Cut trees that overhang the discharge channel
between the dam and the road downstream of the dam.

(4) Implement a means to facilitate the quick removal
of stoplogs to increase the spillway capacity of the dam and
lower the level of the lake during seasons of heavy rainfall.

(5} Visually inspect the dam and appurtenant structures
once a month.

(6) Engage a professional engineer qualified in the
design and construction of dams to make a comprehensive techni-
cal inspection of the dam once every year.

(7) Establish a surveillance program for use during
and immediately after heavy rainfall and also a downstream
warning program to follow in case of emergency. A contact in
the immediate vicinity of the dam should be established to
enable the NHWRB to keep a continuous check on the dam's
condition. Engineers at the NHWRB could then, in turn, direct
any stoplog operations necessitated by the contact's input.

7.4 Alternatives

There are no practical alternatives to the recommendations
and remedial measures given in Sections 7.2 and 7.3.
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APPENDIX A

i VISUAL INSPECTION CHECKLIST
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

papgp July 9, 1980

WEATHER Clear, warm

W.S5. ELEV. U.S. DN.S.
£94.6  685.2

Garv Kerr (NHWRB)

PARTY:

l. Warren Guinan (ANCo) =~ 6.
2..Stephen Gilman (ANCo) = 7.
3._Lleslie Williams (ANCo) 8.
4 ._Gregg Camstock (ANCo) 9.
5 ._Ronald Hirschfeld (GEI) 10.

PROJECT FEATURE
1 ._Hydrology /Hydraulics

INSPECTED BY REMARKS

G. Camnstock/L. Williams

5 _Structural Stability

S. Gilman

3. Scils and Geology

R. Hirschfeld

4.
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proJgcT. Mirror Lake Dam, NH

PERIODIC INSPECTION CHECKLIST

pare July 9, 1980

PROJECT FEATURE __Dam Embankment

NAME _R. Hirschfeld

DISCIPLINE _ Scils & Geology

NAME

AREA EVALUATED

CONDITION

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of
Crest

Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and
at Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of
Slopes or Abutments

Rock Slope Protection -
Riprap Failures

Unusual Movement or Cracking
at or Near Toe

Unusuzl Embankment or Down-
stream Seepage

Piping or Boils

-.Foundation -Drainage Features
Toe Drains

Instrumentation System

Vegetation

Unknown.

None observed.
Not paved.

None observed.

Dry-stone-masonry wall which retains
downstream side of embankment between

Good. bulged locally.

See "Lateral Movement."
Good
See "Lateral Movement."

Footpath on crest. Canoe beaching area

_— e e — — — — —_ e = — e —m e e T —— —

Area bare of vegetation and with minor
erosion on upstream slope near east
embankment.

No riprap.

See "lateral Movement."

Soft, wet area at downstream toe between
spillway and west embankment.

None cbserved.

None observed.

None observegd.
None observed.
Trees and brush growing on crest, up-

stream slope, and downstream toe area,
and two large trees growing in dry-stone-

masonry wall which retainsg downmstream sidd

S Y TG L S, PO R/ WO U, "L Wi W S W TP TSRS
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A-2 of west embankment.
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PERIODIC INSPECTION CHECKLIST

PROJECT Mirror lake Dam, NH

DATE __July 9, 1980

PROJECT FEATURE __ Control Tower

NAME __S. Gilman

DISCIPLINE Structural

NAME

AREA EVALUATED

CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion of
Steel

b. Mechanical and Electrical
Air Vents
Float Wells
Crane Hoist
Elevator
Hyvdraulic System
Service Gates
Emergency Gates
Lightning Protection System
Emergency Power System

Wiring and Lighting System

Good.
Good. No indication of movement.

None visible,
None apparent.

Only at embedded items.

None apparent.

Good.

None.

None apparent.

V-notch weirs are surface rusted.

Not applicable.
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PERIODIC INSPECTION CHECKLIST

PROJECT Mirror Lake Dam, NH

DATE _July 9, 1980

PROJECT FEATURE _ Spillway Weir

NAME _R. Hirschfeld

DISCIPLINE _ Scoils-Geclogy & Structural

NAME S. Gilman

AREA EVALUATED

CONDITION

OUTLET WORKS - SPILILWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes

c. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Stoplogs and Slots

Fair
None.
Trees overhand channel.

Sand and gravel.

Fair.

Dry-stone-masonry training walls on
sides of channel.

Trees overhang channel.

Boulders, some sand and gravel.

Highlway culvert about 100 ft. down-
stream of dam.

Good - no indication of deterioration.
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FPERIODIC INSPECTION CHECKLIST

Mirror Iake Dam, NH

PROJECT DATE __July 9, 1980
PROJECT FEATURE Service Bridge NAME _S. Gilman
DISCIPLINE Structiral NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure
Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Underside of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
~rhutment & Plers

> Conéition of Concret

e

Not applicable.
Not applicable.
Not applicable.
Good.
Gocd.
Not apvlicable.
Good.
Not applicable.
Good.

None.
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" N. H. WATER RESOURCES BOARD e
Concord, N. H. 03301
DAM SAFETY INSPECTION REPCRT FORM
F e
N Town: //}/ooa{uﬁzooé Dam Number: 25 9.07 L
:‘: Inspected by: K : / ‘/;.:7, ‘L Date: Ordpbar 30 l9_éf =
- Local name of dam or water body: .-’;l/'/"/ S /J o
r Cwner: \\;’:_/,','J/ '-'"-'f',///"{~ A 1.’/, s cap T — /Address: ’J/ «f"f;i:/’-"i.:.‘f Sy T 2 Y RN
Cwner was/was not interviewed during inspection.
Drainage Area: 043 5q. mi. Stream: Ty b- %ééarc/grog/( o
4 Pond Area: -37-(- _Acre, Storeage “OT Ac-Ft. Vax. Head_:f_._Z_fF"t.
Foundation: Type ,(za;gg » Seepage present at toe - Yes/No,
L Spillway: Type jﬁé@ /a/ys s Freeboard over perm. crest: A5 "é 22-/ s °
i Width &0~ S '/.-/'_//5 , Flashboard height Afone _ :
- Max. Capacity c.f.s. »";_
Erbankment: Type , Cover Width R " e
Upstream slope to 1; Downstream slope to 1
Lbutrents: Type ﬁ;zl/f%, s Condition: @Fair, Poor : ‘
Gates or Pond Drain: Size &"/V 57&94?] Cla‘gacvliutoy 575 Type : . |
Lifting apparatus Operational condition , ;-?.
: o llne . - L
Changes since construction or last inspection_;? /Qe_é_g/hl b, NHWR B tn 1965
d .
Townstream development:  7own Paad /'nfLme//g'JJ‘ é{vf;w é VS L/ 2~ |onje Lovore.
T..c dzz wouldfwoutrdsmet be a menace if it failed. .
C.rrested reinspection date: /1974
. -... -
B-3 o
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MIRRCR LAKE

Mirror Lake dam was rebuilt with funds from the Capital
Budget for recreational development in Sentember and October, 196kL-
at a cost of & by the N. H. Fish and Game Department
construction crew. Formerly, there was a diversion of water from
Hubbard Brook to increase the flow for small manufacturing power.
Pights and easements to the cam were acquired by the Water Resources
Board.

Drainage Area: <0.lk3-square-miles

Pond Area: 37:l—acres

1 inch runoff from drainage less pond area raised
lake 6,%? inches.

15 year f;equency flood flow: 100 cfs.

|
f
)

<100 year fredquency. flood flow:="210 .cfs.

-

1
F— riaa
> s oA
?

Spillway (stop log sections - 5 feet.wide): ¢
Shallow section: 5 feet wide by ti—feet deep 4
Deep section: 5 feet wide bylO% feet Geep

¢
~& 4 v

NOTE: Above sections have stop logs (when in place)
from 2 feet below crest of dam to bottom.

Capacity of Stop Leg Sections://£x9/

Head Flow - cfs.

2" 1.1

L 3.2

6n 5.7
- 9 5.7
q A 12m 16.
- 18# 29.
o 2l L3.5
2 30" 59. -
: 36m 76.
1 L8" 112.
[o
4 .
k .
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was inspected cn abecve cate, The daxz is in fuir ccndition. RS
e

vhick still versists, Tho corstruction B

2

such that it will prcbably stand up under

‘aa

repzirs are ever nmade to this dam, atiempt showld be made

@
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NEW HAMPSHIRE WATER CONTROL COMMISSION

» DATA ON DAMS IN NEW HAMPSHIRE
€. LOCATION STATE NO. ..222:%0 s E

TOWH . cooereeeetreeeeeennns ki [oY oo KK oYY SN : County ... G L) _ j
ri Stream ..141rror. Lake Leesm21emse S SRR RSBRS84S AR S T
Basin-Primary ... Herrimack. .l : Secondary ...fenigevasset R, ~ ?
o Local Name .o LOVIEL. 8 it e et =
.i'.j: Coordinates—Lat. ):l'.:’):.ﬁ‘.i.'.:k-.&.SQQf.I.. .................. Long. ... 11.40'16,500 . 5
H GENERAL DATA , 1
; Drainage area: Controlled................... Sq. Mi.: Uncontrolled ....cccnu.... Sq. Mi.: Total..../z.’..i.fZSq. Mi.

Overall length of dam ......... 300 tt.: Date of Construction 1830, concrete in 1913 1

Height: Stream bed to highest elev..... 11 C..ft.: Max. Structure 9.5~ £t. . )
; Cost—Dam ereersssraessssssmmesessssasnesssseseenss e bens & Reservoir ]
r‘ DESCRIPTION  Gravity, stone,earth,concrete on ledge ~

Waste Gates -

TYDE eeirtrcrmeeieivencserae st snsessasseas sesssrassstas st st snass s s s s s ms e ra s S aasr e SR SRR R AR bR bR R eSS s e SR S et R s et esshn s eR e em et one et st amereesararn
1 Number (331 —— ft. high x ft. wide
[. Elevation Invert ............ : Total Area sq. ft. :
) HOISE ettt st esees s e st am e st s et b i e b bbb s S b SRS a st srae T
. Waste Gates Conduit ' g :j
- Number eeertreeeseeressnansesaannras D MALETIALS oo ettt sssss st e s sea s emesemsan et s e e sene s en e oes :.".-"
3 ( R T2, ft.: Length ..ft.: Area .'sq. ft. RN
ﬁ i Embankment E
:-A'_: TYDPE ecerveeeeerererevereesioremannsneseesnnns reertrutetes e e cas bt s R e e s e R bR e mas s A e s R SR eRences st e b e s s se et et eem e tmem s st e _ 1
- Height—MaX. e seeecssesesonens FEor MINL et e s e eraeaes ft. S
= TS R 1 0 o) P S g,
h Slopes—Upstream ..evecieenene o] ¢ VRS : Downstream on "
S Length—Right of Spillway .ecenneeeennreneene t Left Of SPIHIWAY et sesnee e e eses e s e 1
; Spillway i P j
- Materials of Construction ... GORCEE LS e (GER RPE F TS X
;. Length—Total ... 3091 1..x .ft.: Net - it i
] Height of permanent section—Max. 9:5.... A T ¥ § L Y ft. — !
[ Flashboards—TyDPe .eecerreerrnreenennne 410 04 = : Height .. ft.
o Elevation—Permanent Crest ..o : Top of Flashboard ...cmverveicnnnn..
¢ Flood Capacity .....ccmvrververionnen CES. e cfs/sq. mi.
L. Abutments )
:"_?‘: MaterialS: et e e et et e Ny
: Freeboard: Max. ....deD e Bt MR et ensmsr et sss s s sas s e senen fr. -
::_'j Headworks to Power Devel.—(See “Data on Power Development’)
o OWNER ... :BEEY. EDDONS, 108 e TON, HEL 2 e
g REMARKS  condition fair-leaks
- Dam 1s “enace. Use-Recreation-Storage. ~
, Tabulation By 02 0 Date .o 9/28/39 ...............................................
B&B21284 B_6
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.b NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE
- .. LOCATION AT DAM NO. .....252.071.....
Town ... 0008 55RCK .. County ..... Grafton e, -
| SEFEAMN .vvvreeressessmerenene MATTOT LAKE | oiceeceeeusssssssssssss e ssss e sssssessesssmsss st essnaneee
: Basin—Primary ... Merrimack Re o . Secondary ... Penlgewasset Re .
I LOWER.DBI... it caser et sssssses s asenees
" DRAINAGE AREA
Controlled ................ Sq. Mi.: Uncontrolled ................ Sq. Mi.: Total .eeveeeecereeeceveveniveeeneeenaennes Sq. Mi
ELEVATION vs. WATER SURFACE AREA vs. VOLUME
Surface ’ -:
Point Head Area Volume - ]
Feet Acres Acre Ft. o
L (1) MaxX. F100d HEERE - e eeeessssmesemsessssssss eeeeeeesesssesenneesessen o ]
(2) Top of Flashboards .riiiiiciciicicicces ervteertrrrcenmecmtiees eeessesesssenessessereranne o ';‘ -
(3) Permanent Crest = e erercvnetiienieeninsietts eeteesesesssnnees ————ae :,f:"ﬁ\i'-'.
(4) Normal Drawdown = .ccececcivceviriviesreess e 310 e, o _jﬁ-"f
i (5) MaxX. DFawdOWN  vvvecvvrvrsreeieens aeesecreseseesnesnsisesess eeeseessesessessessosaeses ‘ .'
1
(6) Original Pond teeraoessbeseseeessererens SRR
Base Used .......c........ : Coef. to change t0 U.S.G.S. Base ...cvrviiriniicneecceireceenenses e sses e sreenens 1
RESERVOIR CAPACITY e
|| : . &
. Total Volume Useable Volume o
Drawdown = - eeeeeeeeeeeeeennes fl. ——— ft. ,-j'-'.:
Y
Volume = erreerrenenenne ac. ft. . ac. ft. . )
Acre ft. persq. mi. e e ' T
- Inches per 8q. mi. = cccrvrninreiicieseeesecssstesesscnsaness :
* USE OF WATER .o Use-Recreatlon. STOTaZE | .. eeceeeeoooseeeeesssessesessssessseneemessseesseos ° .{
OWNER Eanry. Enmong, L S0 e toRaNEa....ooooo. ooovooceceeeeseeoseesessssssssssssesesssessssss s es s ]
REMARKS lienace ®
) RLT ®
Tabulation BY .cccooeiriniinineniinniniinnin et stienieeesessnsnnenes Date ............ 9 /28/39 .............................................. Ry 1
R
, . B-7 _ . . e
til 'Y et ';” A ) ] ':'.'1-3 kY "; o “- .'.‘.‘; .... ;A. .- 'j.' ’;:. a ; .3 A o he’s ‘-‘i A ba s ._‘;i_'- ‘_."' .L‘L . ..M;"\.“ = AJ




Form ElA
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PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD

I-54692
TOWN N TOWN STATE
W00ODSIOCK NO. 7 NO.
RIVER
STREAM tirror Lake
DRAINAGE POND
AREA AREA )
DAM . FOUNDATION .
TYPE Grevity NATURE OF Ledoe
MATERIALS OF )
CONSTRUCTION  Stecne, Ezrth, Concrete —
PURPOSE POWER—CONSERVATION—DOMESTIC—RECREATION—TRANSPORTATION—PUBLIC UTILITY
OF DAM
HEIGHTS, TOP OF TOP OF DAM TO "
DAM TO BED OF STREAM nr SPILLWAY CRESTS 18
SPILLWAYS, LENGTHS LENGTH
DEPTHS BELOW TOP OF DAM  3'-11" OF paM LDpprox. 0
FLASHBOARDS
TYPE, HEIGHT ABOVE CREST noDRe _ .
OPERATING HEAD TOP OF FLASHBOARDS T
CREST TON. T. W. : TON.T. W.
WHEELS, NUMBER
KINDS & H. P. P
GENERATORS, NUMBER
KINDS & K. W, — ]
H. P. 90 P. C. TIME H. P. 75 P. C. TIME : j
100 P. C. EFF. 100 P. C. EFF. o
<
REFERENCES, CASES, )
PLANS, INSPECTIONS .
REMARKS
: e aian v
OWNER: Barry Ecmens - Littleton
)
CONDITION: Feir - {leaks) ]
MENACE: Yes. Will be subjeect to po-icdic inspecticn. R
-

A
® - -
To tbhe Puplic Service Coziission: .
}
Ine {foregoing meworancuz on tue aboVe de.. is subiitted covering inspectior -
! ozde fug.-14,719364 according Lo notificution to owner cated iuge &, 1936, and bill _
U for same is enclosed. )
V' - N v -
- D. waldo Yhite
[ Cnief Encineer
b ‘Auge. 20, 19336
7. Copy to Owner .
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CALCULATION SHEET
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July 9, 1980
Photo 2 - Looking west along crest of east earth
embankment. Note the footpath and the
trees on the embankment and the Camn
Oscecla building in the background.

Photo 3 - Looking east alonag the crost of ¢
cast carth embankment. Note fooctrath
and troes,
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July 9, 1980 1

Photo 4 - Looking at the downstream toe of the B

eastern end of the east earth embank- T

ment. Note the vertical dry-stone- B

rhoto

5

masonry wall.

July 9, 1980
View of the downstream toe of the
western end of the east earth embank-
ment next to the srillway. HNote the
vertical dry~stonc-masonry wall.,
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July 9, 1980
Photo 6 - Looking south along the crest of the
west earth embankment, Note footpath,
trees, and brush.

July 9, 1980

Phnto 7 - View of the downstrear toe of the wost
+

cembankment where “he orl.ankment curves
from a westerly to 3 novtherly direc-
tion. Notce bulge 1n dryv-ctono-masonry
wall and birch trees growinag cut of
the wall.
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July 9,

1980

Photo 8 - View of soft, wet area at the down-
stream toe of the west earth embank-

ment where the embankment curves

from

a westerly direction to a northerly

one.

July 9,
Photo 9 - View of naotural saddle locoted ooy
mately 400+ feot northwest ol tho
way structure ot the dam.
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July 9, 1980

Photo 10 - View from the east earth embankment

looking west at the concrete spill-
way structure housing 2 stoplog
spillway bavs. Note concrete core-
wall.

Julv 9, juuy

Photo 11 - View of the 2 c-aocrete stovlea siall-
wiy baves from the downstroam channmel.
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July 9, 1980
Photo 12 - View of 2-inch diameter drainage rive
located at downstream toe of west
training wall. ©Note staining of con-
crete below drainage pire.
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July 9, 1980 ]
Photo 13 - View of upstream channel from cast ]
carth embankment.  Note canoe beachino "1
arca in foreground and channel constric- 4

timn in backaground.
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July 9, 1980 ®
Photo 14 - View of downstream channel from down- 1
stream toe of concrete stoplog spill-
way structure. Note vertical dry-
stone-masonry walls, trees, and 3-
foot diameter culvert beneath road
located about 100 feet downstream. A
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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_s Maximum Effective Length
Maxicum Effective Width
Aresa
- Maxizum Depth
Depth Area
_ (o) n? x 102 (%5 of tot
0 14.9 100.0
1 1.7 91,7
2 1z2.4 83.4
3 1.3 76.0
(, 4 10.3 69.0
i 5 .3 62.5
<] 3.2 55.0
7 6.0 39.9
B 8 2.9 15.6
9 1.5 10.1
10 0.2 2.9

43% $6.5'N, 71° a1,

617 o
358 m
14.9 ha
10.9 =

Stratum
al) (m)

9-10

10-1C.9

Total

Morphometric seasuresents of Mirror Lake, New Hampshire ;\?féi

<
S'B
Average Depth 5.57 o
Length of Shoreline 1840 n
Shore Development 1.3
Volume Develcpment 1.5
Volume
w3 x 103 (% of total)
143 17.2
130 . 15.7
118 14.2 .
108 13.0
8.0 11.8
B7.4 10.5
©70.7 8.5
43.6 5.3
21.6 2.6
8.9 1.1
1.2 0ll

830 100.0
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