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REPLY TO .;.;
-" , ~~ATTENTION OF: .';"='SEDED JAN 2 1979

-r

* ( Honorable Hugh J. Gallen
Governor of the State of New Hampshire

" State House
Concord, New Hampshire 03301

L

Dear Governor Gallen:

I am forwarding to you a copy of the Union Lake Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This.reporf is presented for your use and is based

-. upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the

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

" I ' A copy of this report has been forwarded to the Water Resources Board, .'

the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, Mrs. Gail P.
Chase, Prescott Road, Epping, New Hampshire 03042.( P Copies of this report will be made available to the public, upon

• request, by this office under the Freedom of Information Act. In the

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

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

Sincerely yours,

"" ncl C DL::,
As stated Clonel, Corps of Engineers

_-.P.ivision Engineer

I. 1
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* I NATIONAL DAM INSPECTION REPORT
PHASE I INSPECTION REPORT

w.

identification No.: NH00232
Name of Dam: Union Lake Dam
Town: Barrington
County and State: Strafford County, New Hampshire
Stream: Bellamy River

Date of Inspection: 13 June 1978

BRIEF ASSESSMENT

( DUnion Lake Dam is 17 feet high, 25 to 36 feet wide at the crest,L and 433 feet long. It is an earthen embankment placed between
vertical dry masonry walls, spans the headwaters of the Bellamy
River, and is located in east central New Hampshire, A small

Swooden shed covers the lifting mechanism for the low-level
sluice gate. This shed also spans a 12-foot wide stoplog spill-
way. The stoplogs have been permanently removed to allow for ar larger spillway capacity. Union Lake is almost 2 miles in length,
has a surface area of 405 acres, and has a maximum storage capacity
of 3900 acre-feet. The lake is used presently for recreational

K> purposes.

The dam is in poor condition. Major concerns with regard to
". the overall .long-term safety are: (1) the overtopping' potential

because of the inadequate spillway; (2) seepage near the base of
the downstream dry masonry wall on both sides of the spillway;
(3) the significant number of large tree stumps and the radiating

*roots on the crest of the dam; (4) lack of erosion protection on
the upstream face uf the dam between the gatehouse and the north
abutment; (5) trespassing on the upstream slope of the dam,
including use as a swimming beach, boat launching, and boat
mooring area; (6) construction on the downstream slope of the
dam, including an expanded house trailer (mobile home) and an-. -
abandoned privy; and (7) possible seepage near the south abutment. '

Based on size and hazard classification in accordance with Corps
guidelines, the test flood is the Probable Maximum Flood. A PMF
outflow of 1850 cfs (463 csm) would overtop the dam by 1.8 feet;
therefore the spillway is considered inadequate. The spillway
will pass 370 cfs, or 20 percent of the PMF. A major breach at
at maximum pool would probably result in the loss of less than

L 10 lives and appreciable property damage.

The owner, Mrs. Gail P. Chase,.should retain the services of a
r registered professional engineer and implement his consideration

of the recommendations given in Section 7.2 within one year after
receipt of this Phase I Report. The operating and maintenance
measures recommended in Subsection 7.3.b. should be implemented
within six months after receipt of this Phase I Report.

" Warren A. Guinan
" Project Manager

N.H. P.E. No. 2339
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I710is Phase I Inspection Report on Union L,ke Dam has been
reviewed by the undersigned Review Board members. In our opinion,
the reported findings, conclusions, and recommnendations are
consistent with the Reconunended Guidelines for Safety Insgectiont

I. of Dams, and with good engineering judgment and Practice, and is
hereby submitted for approval.

I CHARLES G. TIERSCH, Chairman
Chief. Foundation and Materials Branch
Engineering Division

dfl

FRED)J. ,F"'S, Jr.,, Member 0
"Chief, Deo-gn Branch

Engineering Division

SAUL CO PER,Mebr o
Chief, Water Control Branch
Engineering Division

L APPROVAL RECOMMENDED:

-JOE B. FRYAR
Chief, Engineering Division
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This report is prepared under guidance containt-d in the
Recommended Guidelines for Satety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers (OCE),
Washington, D.C. 20314. The purpose of a Phase I Investi-
gation is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investi- "

r gations, 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

1 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

S. dam, removes the normal load on the structure and may "-
obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environ-
ment of the structure.

It is important to note that the condition of a dam depends
r on numerous and constantly changing internal and external

conditions, and is evolutionary in nature. It would be
4 incorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at
"-some point in the future. Only through continued care and
" inspection can there be any chance that unsafe conditions

be detected.[L
Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the 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.

iv
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

SWAINS POND DAM

SIcTION 1
- PROJECT INFORMATION

* I ,, .eo
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
dams in the State of New Hampshire. Authorization and notice
to proceed were issued to Anderson-Nichols under a letter of
May 3, 1978 from Ralph T. Garver, Colonel, Corps of Engineers.
Contract No. DACW33-78-C-0329 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. Union Lake, commonly known as Swains Pond,
is located in the Town of Barrington, New Hampshire. The
pond name was officially changed to Union Lake on February 22,
1927 by the General Court, State of New Hampshire. Union
Lake Dam spans the headwaters of the Bellamy River. The
Bellamy River flows easterly through Dover, a distance ofk approximately 11 miles. It then shifts southeasterly and
flows a distance of 5 miles before emptying into Great Bay.
Union Lake Dam is shown on the U.S.G.S. Quadrange, Mt.

~. .Pawtuckaway, New Hampshire with coordinates approximately
at N 430, 11' 18", W 710 01' 30", Strafford County, New
Hampshire. (See Location Map Page vii.). ..



b. DLkscripLion of Dam aiid AjpurLronices. Union Lake

Dam ib at, earthen embankment'placed between upstream and
downstream vertical dry masonry walls. The upstream wall
is low as compared with the downstream wall, and it has been
partially covered with unprotected random fill. The dam is
433 feet long, 17 fee high and 25 to 36 feet wide at the
crest. A small wooden shed covers the lifting mechanism for
the low level sluice gate (31" W x 34" H sluice opening).['"This shed also spans a 12-foot wide stoplog spillway.

c. Size Classification; Intermediate (Hydraulic height -

17 feet; Storage - 3,900 acre-feet) based on storage ( >
3 r 1,000 to <50,000 acre-feet) as given in OCE Recommended
L Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Significant hazard. A major
breach would probably result in the loss of less than 10 lives
and appreciable property damage.

e. Ownership. The earliest recorded information con-
cerning Union Lake Dam indicates that it was constructed prior
to 1934. Sawyer's Mills, a subsidiary of the American Woolen

- Company, Inc., is known to have owned and controlled the dam
and water rights from 1934 to some unknown date after 1954.
The ownership passed through several private owners until
Mr. Myron Peabody bought the dam and water rights sometime

* around 1966. Mr. Peabody continued to control the dam until
his death in August of 1977. At this time the ownership passed
to his daughter, Mrs. Gail P. Chase, who currently controls
Swains Pond Dam.

f. Operator. The current owner and operator of Union
Lake Dam is Mrs. Gail P. Chase, Prescott Road, Epping, New
Hampshire 03042. Phone (603) 679-5562.

g. Purpose of Dam. The original purpose for the con-
struction of Union Lake Dam was not disclosed. During the
years 1935-1952, Sawyer's Mills used Union Lake as upstream
storage for use as processing water in their milling operations

* . located in Dover, New Hampshire. Today, Union Lake is used
for recreational purposes only.

h. Design and Construction History. Little information
was disclosed regarding the original design and construction
of Union Lake Dam. From the visual inspection, it is believed
that the dam may have been constructed in the late 1800's.
This belief was based not only on the masonry construction,
but also on several stumps of large trees which had grown on
the crest of the dam for at least 55 years.

i. Normal Operating Procedures. No written operational
procedures exist for Union Lake Dam. The stoplogs have been
permanently removed to allow for a larger spillway capacity;

2
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the gated conduit running through the base of the dam is
opened only for repair purposes. hence, the water level of
the lake i.s determined by natural hydrologic conditions of
the drainage basin. The gate can be opened to completely
drain the lake, should this become necessary.

1. 3 Pertinent Data

a. Drainage Area. The drainage area consists of 4
square miles (2,560 acres) of gently to steeply-sloping
wooded terrain. The normal recreation level has a surface

( F area of 405 acres, which is equivalent to 16 percent of
[_ the watershed.

b. Discharge at Damsite

(1) Outlet works (conduits) - Gate 31" W x 34" H @
invert elevation 269' MSL. Gate capacity at spillway crest -

175 cfs @ 281' MSL

(2) The maximum discharge at damsite is unknown. No
y records of past overtoppings were disclosed.

(3) Stoplog spillway capacity (stoplogs removed) at
maximum pool elevation - 370 cfs @ 285.2' MSL

(4) Total project discharge (stoplogs removed) -

1850 cfs @ 287' MSL

c. Elevaticn. (ft. above MSL) (Elevations are relative

to assumed spillway elevation; see (5) below.)

(1) Top of dam - 285.2

(2) Test flood pool - 287

(3) Maximum pool - design surcharge - unknown

(4) Full flood control pool - not applicable

(5) Recreation pool - 281

(6) Spillway crest - 281 (obtained from U.S.G.S.
LO Quadrangle sheet and assumed to be spillway elevation)

(7) Upstream portal invert low-level conduit - 268.2

(8) Streambed at centerline of main dam - 268 (at down-

stream toe measured 6/13/78)

3
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(9) Maximum tailwater - unknown

d. Reservoir (miles)

(1) Length of maximum pool - 1.9

*. (2) Length of recreational pool - 1.9
(3) Length of flood control pool - not applicable

e. Storage (acre-feet)

(1) Recreational pool - 2,000

(2) Test flood pool- 4,675

I_ (3) Design surcharge - unknown

(4) Top of dam - 3,900

f. Reservoir Surface (acres)

(1) Top of dam - 500

(2) Test flood pool - 520

(3) Flood control pool - not applicable

(4) Recreation pool - 405

(5) Spillway crest - 405

g. Dam

(1 (1) Type - earthen embankment placed between upstream

and downstream vertical dry masonry walls.

(2) Length- 433'

(3) Height -17' (structural height)

(4) Top Width - ranges from 25' to 36'

1. (5) Side Slopes - vertical

) (6) Zoning - unknown

(7) Impervious core - unknown (However, see sketch of
9/1/39 in Appendix B.)

4
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(8) Cutoff - unknown

(9) Grout curtain - unknown

h. Diversion and Retjulating Tunnel. A low-level conduit.
and sluice gate are located at the base of dam under the stop-
log spillway. The flow from the approach channel of the Lake
enters a forebay that is 8' wide x 14.2' long x 10' deep to
the top of the gate. The gate is reported by the NHWRB to
measure 31" W x 34" H.. (See Appendix B.) The lift mechanism
consists of a handle and a wooden stem, fitted with a rack
and pinion, to which the gate is attached. The outlet in the
downstream face of the masonry wall is about 3' W x 2.5' HA
with its invert at the elevation of the downstream channel
bottom (268' MSL). The present gate was installed by thep owner in May 1975. (See Appendix B.)

i. Spillway

(1) Type - stoplog spillway (stoplogs permanently
removed)

.. (2) Length of weir - .12.3'

(3) Crest elevation - 281' MSL

(4) Gates - none (stoplog notch, no stoplogs)

(5) U/S Channel - Union Lake (Swains Pond)

(6) D/S Channel - The downstream channel is about

25 feet wide and 3 feet deep. It is clear of debris for
50 feet downstream oF' the dam and has sand, gravel, and
boulders on the bottom.

5
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SECTION
ENGINEERING DATA

*2.1 ikiuu i ...

No original desqn data were disclosed for Union Lake Dam

1 2.2 Construction

No construction data were disclosed for Union Lake Dam.( -One sketch made during an inspection report of 9/1/39 by
... the New Hampshire Water Resources Board (NHWRB) was found

and evaluated to determine its acceptability in defining
the present conditions of the dam.

.- 2.3 Operation

No engineering operational data were disclosed.

2.4 Evaluation

a. Availability. Little engineering data were disclosed
for Union Lake Dam. A search of the files of the NHWRB
revealed only a limited amount of recorded information.

b. Adequacy. Because of the limited amount of detailed
data available, the final assessments and recommendations of
this investigation are based on the visual inspection and

* j hydrologic and hydraulic calculations.

c. validity. The sketch of 9/1/39, taken from the
NHWRB file and made by one of its inspectors, is generally* I consistent with the visual inspection.

6

*. . . . . ..... -'-- . .. . . ..



SECTION 3
VISUAL INSPECTION

-.1 Finainqs

a. General. Union Lake Dam is a low (tam which impounds
an intermediate size reservoir. The watershed area above the
reservoir is gently sloping and heavily wooded. The downstream
area is gently sloping and heavily wooded. Numerous cottages
and homes are sited around the perimeter of the lake.

F b. Dam. Union Lake Dam is 433 feet long, 25 to 36 feet
wide at t~e-crest, 17 feet high, and had a freeboard of 4 to 5
feet between the elevation of the lake and crest of dam at the
time of the inspection. It appears to have been originally
constructed as an earthen embankment with upstream and down-
stream vertical dry masonry walls. Fill has been placed
against the downstream face near the north abutment and
against the upstream face along the entire length of the dam.
The fill against the upstream face between the north abutment
and the gatehouse, which is near the center of the dam,

* r appears to have been placed within the last year or two; the
other fills appear to be older. Riprap has been placed on
the present upstream slope between the south abutment and the
gatehouse. Between the gatehouse and the north abutment,
some large rocks have been dumped randomly on the slope, but
there is no placed riprap or other formal type of erosion
protection. (See Appendix C - Figures 2 and 3.)

More than 20 large stumps are visible on the crest of the dam,
mostly on the section between the gatehouse and the south
abutment. (See Appendix C - Figure 4.) Some of these stumps

• (/ I. are as large as 24 inches in diameter, and many of the stumps
have radiating roots which are exposed at the ground surface
and extend across the entire width of the crest. One large
stump had 55 annular rings. Because most of the trees were
cut in 1976, this indicates that the dam was built in 1921
or earlier.

Fill which appears to have been placed against the upstream
slope north of the gatehouse within the last year or two has
widened the crest and may have covered stumps that existed on
the upstream portion of the crest at the time the fill was
placed. The upstream slope of the dam near the north abutment
appears to be used as a swimming beach and as a boat launching
and mooring area. Several large trees are growing on the
upstream slope near the north abutment. (See Appendix C -

Figure 5.)

7



An expanded house trailer is situated on the downstream
slope near the north abutment. (See Appendix C - Figure 6.)
About half-way between the north abutment and the gatebouse,
a local fill has been placed on the downstream slope and a
4-inch diameter vertical cast iron pipe is located near the*
center of thi$ fill. (See Appendix C - Figure 7.) (Records
indicate that a privy was installed and subsequently removed
at this location).

* PSeepage is occurring near the base of the downstream dry
masonry wall on both the north and the south sides of the
spillway. The seepage water was clear at the time of the
visual inspection. Several feet north of the spillway, a
pile of sand and gravel has been dumped at the base of the
downstream dry masonry wall and water is seeping all alongI }the edge of this fill. (See Appendix C - Figure 8.) No

r visible evidence was found to indicate whether this pile
-L of sand and gravel was placed to control seepage or f9r

some other purpose. The total seepage and possible leakage
around the seal of the low-level gate is estimated to be[ about 5 cfs. A wet area was noted downstream of the dam
at the south abutment. This area may be the result of
groundwater discharging from the sides of the valley or it[ i may be due to seepage under the dam. -

Some stumps were noted in the downstream face of the dam.
"- (See Appendix C - Figure 9.) Trees and brush have been cut
I for a distance of about 50 feet downstream of the dam. Between

the north side of the valley and the channel, most of the cut
trees and brush have been removed; between the channel and
the south side of the valley much of the cut brush has been
left lying on the ground. (See Appendix C - Figure 10.)

Visual observation indicated evidence of a stone core wall
. extending northward from the spillway approximately 40 feet.

The wall is located approximately mid-point between the
upstream face and downstream face. The subsurface condition
and extent of the wall could not be determined from the
visual inspection.

[i c. Appurtenant Structures

(1) Low-level sluice ate. The low-level sluice gate
is located beneath the overtlow stoplog spillway. The
sluice gate and stoplog spillway structure are constructed
integrally with the dam and located approximately mid-point
of the dam. Because of the high tailwater and the amount
of water flowing over the stoplog spillway, visual inspection
of the sluice gate conduit was not possible. About a cubic
foot of the stone masonry above the left (north) edge of the
low-level outlet has fallen out, and water is leaking from
this opening.

8
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(2) StOPlocj Spillwtjy. Tile Visual inspection of the
stoplog spillway portion of the~ dam (lid not reveal anyI evidence .of instability. The sluice gate was neither
visible nor operated during the inspection. Visual
inspection, however, showed the stem handle and gate
operating mechanism to be in poor condition (rusty - no

I grease). The overflow stoplog spillway is constructed of
.. ~-.spl4t stone masonry with mortared joints. Visible portions

Fof the spillway indicated that the mortared joints were in
fair condition with some ,cracking and little deterioration.
The stoplog slot is located at approximately mid-point
between upstream and downstream face, and is constructed
in the stone masonry. The remains of a cofferdam and sand
bags used to dewater the low-level outlet in 1975 are still
in place at the entrance to the outlet. (See Appendix B.)

F A wooden gatehouse structure has been built over the stoplog
Lspillway to store the stoplogs and to house the sluice gate

operating mechanism. (See Appendix C - Figure 11.) The
visual inspection indicates that the gatehouse is deterio-[rating. The supporting timbers across the spillway do not
have protective coatin'gs. The visible portion of the
wooden gate lifting stem is deteriorating at the water line.
(See Appendix C - Figure 12). No stoplogs were being used

.( I.at the time of insepction and none were visible in the
vicinity of the dam or in the gatehouse. (The NHWRB in

f1975 advised the owner to discontinue use of stoplogs so
* that the full capacity of the spillway could be developed.

See Appendix B.)

L and d. Reservo'ir Area. The reservoir slopes are gently
* -- to steeply sloping and are generally covered with trees

adbrush. (See Appendix C - Figure 13.) Numerous camps
and cottages are sited along the shoreline. Little sedi-
mentation was observed in the reservoir area. Sandy
beaches, utilized by the summer residents, flank each
abutment of the dam.

e. Downstream channel. The bottom of the channel
downstream of the stoplog spillway and sluice gate is

F covered with sand, gravel and boulders. The channel is
L.about 25 feet wide and is clear of debris for at least 50

feet downstream of the dam. (See Appendix C -Figure 14.)
Trees and brush have been cleared from the sides of the
channel for at least 50 feet downstream of the dam. A few
logs and other forms of debris were visible further downstream.

.3.2 Evaluation

Based on the visual inspection, the condition of Union Lake
Dam is considered to be poor. Significant seepages and
leakages which are taking place at the base of the downstream

9
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dry nasonry wall on both sides and through the spillway
could lead to progressive instability of the dam if piping
began at these locations. The cracked mortar in the joints
of the stone masonry, if deteriorated further, could cause
leakage through the stone masonry and hence erosion of the
earth fill."

The extensive network of tree roots at the crest of the dam
could provide channels for piping during periods of highU water after the roots have rotted. (See Appendix C - Figure 4.)

Habitation and recreational activities on the upstream slope
near the north abutment showed no' evidence of having resulted
in erosion at the time of the inspection. (See Appendix C -
Figure 15.) Any future activities that might have a detri-
mental effect on the integrity of structure must be closely
controlled. The upstream slope of the dam between the north
abutment and the gatehouse is not adequately protected against
wind and wave erosion. Natural erosion of that slope was not
serious at the time of the inspection, but could become
serious. Past inspection reports by the NHWRB reflect that
fill was placed on the upstream slope to correct past erosion
in this section of the dam. Although this fill contains many
large boulders, it does not constitute placed riprap and hence
could also be eroded.

The expanded house trailer is situated on the downstream slopeI- near the north abutment, the privy that was constructed and
later abandoned on the downstream slope, and general tres-
passing on the downstream slope near the north abutment have
had unknown effects on the integrity of the dam. Lack of
adequate maintenance on the gate house and supporting timbers
could lead to collapse of the building into the overflow
spillway or to failure of the timber supporting the gate-
operating mechanism when a load is imposed during operation
of the sluice gate.r The deteriorated condition of the stem, questionable condition
of the gate seal, and poor condition of the operating mechanism
may prevent the use of the gate to lower the level of the
reservoir.

10



SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

No written operational procedures exist for Union Lake
Dam. The lake level is maintained by the uncontrolledL spillway located near the center of the dam. The stoplogs
have been permanently removed to allow for a larger spillway
capacity. The lake level fluctuates depending upon the
amount of inflow.

4.2 Maintenance of Dam

Mrs. Gail P. Chase is responsible for the maintenance of
Uniun Lake Dam. The dam is visited periodically by the

' :" ~owner.-:..,

S" 4.3 Maintenance of Operating Facilities

The sluiceway running through the base of the dam is opened
. only for repair purposes. The operation of the gate was

not observed during the visual inspection. The stem handle
and gate operating mechanism were in poor condition.

4.4 Description of Any Warning System in Effect

No written warning system exists for Union Lake Dam. In
*- case of any abnormal conditions noted by the residents

around the lake, they notify the owner by phone.

4.5 Evaluation

.. The current operation and maintenance procedures for Union
Lake Dam are inadequate to insure that all problems encoun-
tered can be remedied within a reasonable period of time.
The owner should establish a written operation and main-
tenance procedure as well as establishing a warning systemL to follow in event of floodflow conditions or imminent dam
failure.

[
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SECTION 5
HYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features V.

1 a. Design Data. No hydroloqic or hydraulic design
I data were disclosed for Union Lake Dam.

-rb. Experience Data. No information regarding past
U " overtopping of Union Lake Dap was disclosed.

c. Visual Observations. At the time of the inspectiona,
no visual evidence was noted of damage to the structure
caused by overtopping.

d. Overtopping Potential. Union Lake Dam is
classified as being intermediate in size having a maximum
storage capacity of 3,900 acre-feet. The normal recreation

- level has a surface area of 405 acres, which is equivalent
to 16 percent of the watershed.

To determine the hazard classification for Union Lake Dam,
r the impact of failure at maximum pool was assesied u ing

Guidance for Estimating Downsteam Dam Failure Hydrographs
issued by the Corps of Engineers. The analysis coveredV the reach from the dam to State Route 125, a distance of
approximately 1. 7 miles. Failure of Union Lake Dam at
maximum pool would probably result in an increase in stage
of approximately 9 feet along the reach. An increase in
water depth of this rignitude would probably sever Lake

-Side Oaks Road, a gravel road which provides access to the
dam and several campsites. Hall Road, located about 0.2
miles downstream of the dam would also suffer severance.
This would be due, in part, to the high velocity of the
relca sed water. .Hall's Mill Site, located just upstream
of Hall Road, contains remains of an old dam. This area
will provide no storage, and the high velocity of waterwould probably pick up many of these loose boulders increasing

the damage to Hall Road. Pierce Road, a gravel road, andr State Route 125, located about 1.7 miles downstream of the
dam, would also suffer severance. Except for the expanded
house trailer located on the north abutment, no other

* f inhabited structures would likely be endangered. Immediately
downstream of State Route 125 is a wetland area that should
provide buffer storage and mitigate further downstream effects.

As a result of the analysis described above, Union Lake Dam
was classified - Significant Hazard. Using OCE RecommendedGuidelines for Safety Inspection of Dams, the recommended

test flood is the Probable Maximum Flood. The test flood

12
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inflow for Union Lake Dam, having a drainage area of 4

Isquare miles, was determined to be 3390 cfs (848 csm). The

* 1 test flood discharge after routing was determined to be

1 "1850 cfs (463 csm).

1 Union Lake Dam is unable to pass the test flood without

overtopping. The water depth over the dam embankment was

calculated to be 1.8 feet. Neither will the dam pass one-

r half the test flood without overtopping. The water depth

I - over the dam during one-half test flood was calculated to

be 1.3 feet. The spillway capacity is only 20 percent of

i (I the test flood discharge.

[ A,..--
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Inspection

(1) Dam Embankment. Visual observation did not reveal
0 any evidence of existing instability. However, several areas

L were identified as potential structural stability problems.

,1 r (a) Significant seepages at the downstream dry masonry
wall on both sides of the spillway could lead to instability
if piping began at these locations.r(b) The extensive network of tree roots from large
stumps at the crest of the dam could provide conduits for
piping during periods of high water after the roots have* [ decayed.

(c) Continued habitation and recreational activities
.o on the upstream slope near the north abutment could lead to

-extensive erosion.
(d) The effects of unrelated construction and tres-

I passing on the downstream slope are unknown. However,
continued trespassing and potential for modification and
other unrelated construction activities by the property

I owners or other parties may pose problems to the dam stability
-- depending on the type and extent of such activity.

(e) The condition and extent of the core wall could
not be determined from the visual inspection.

(2) Appurtenant Structures. Visual inspection of the
spillway and sluice-gate structure did not reveal any evidence

* Vof instability. However, the wooden gate house and supporting -

timbers have deteriorated and do not have protective coatings.
The mortared joints between the dry masonry walls are cracked
and subject to deterioration by weathering.

b. Design and Construction Data. No design and con-
struction data were disclosed for the original dam construc-
t ion.

* ' V c. Operating Records. No operating records were
disclosed.

' d. Post Construction Changes. Several feet of granular
fill has been dumped on the upstream face between the spillway

14
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section and the north abutment within the last two years.
I(See Appendix B.) Reports indicate that repairs to the

sluice ga.te possibly including pouring of a concrete pad
in the bottom of the sluice gate forebay were made in late
1975. The remains of the cofferdam used during the recon-
struction work in 1975 are as yet in place in the approach
leading to the gated outlet.

e. Seismic Stability. The dam is in Seismic Zone 2
and hence does not have-to be evaluated for seismic stability
according to the OCE Guidelines.

I15
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SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual inspection indicates that
, the dam itself is in poor condition. The major concerns with

.- .* respect to the overall long-term stability of the dam are:

(1) Overtopping potential;

(2) Seepage near the base of the downstream dry masonry
wall on both sides of the spillway;

(3) A large number of stumps and radiating roots onf the crest of the dam;

(4) Lack of proper erosion protection on the upstream
face of the dam between the gatehouse and the north abutment;

(5) Trespassing on the upstream slope of the dam,
including use as a swimming beach, boat launching, and boat[ mooring;

(6) Construction on the downstream slope of the dam,
including an expanded house trailer and an abandoned privy;
and

(7) Possible seepage near the south abutment.

b. Adequacy of Information. The information available

is such that the assessment of the dam must be based entirely
on the visual inspection.

c. Urgency. Either the recommendations outlined in
7.2 or the alternative given in Subsection 7.3.a. below
should be implemented by the owner within one year after
receipt of this Phase I Report. The operating and main-
tenance procedures enumerated in Subsection 7.3.b. below
should be implemented promptly after receipt of this Phase I
Report and discontinued only upon draining and breaching.

f d. Need for Additional Investigation. The information
available from the visual inspection is adequate to identify
the potential problems which are: overtopping, seepage,

-) lack of erosion protection, and trespassing and construction
on the dam. These problems require the attention of a com-
petent engineer who will have to make additional engineering
studies to design or specify remedial measures to rectify

16



the problems. If left unattended, the problems could lead
to instability of the structure.

7.2 Recommendations

The owner should engage the services of a registered pro-
fessional engineer to:.... " r '- "

a. Evaluate further the hydrology and hydraulics of
the dam and to design measures to reduce the possibilityF of failure due to overtopping, if required;

b. Design the remedial measure to eliminate theseepage at the base of the downstream dry masonry wall on

F both sides of the spillway;

c. Supervise the removal of all stumps and roots and
properly backfill all void created;

d. Design and specify erosion protection measures
for the upstream face of the dam between the gatehouse and . .

the north abutment;

e. Evaluate, in detail, the condition of the upstream
___face of the spillway and sluice gate to determine the integ-

rity of the stone masonry, and design remedial measures, if
required; _

f. Evaluate the seepage near the south abutment and
design remedial measures, if warranted; and

g. Evaluate the effects of the habitation and abandoned
. t. privy, on the downstream slope, and use of the adjacent

beaches on the overall long-term integrity of the dam.

" 17.3 Remedial Measures

a. Alternative. As an alternative to the recommenda-
tions in 7.2 above, the owner should engage the services of

- a registered professional engineer to design and specify the
required procedures to drain, breach, and preclude the impound-
ment of water at the dam.

4 b. Operating and Maintenance Procedures.

(1) Keep brush and trees from growing on the slopes of
* .* . the dam and an area 50 feet downstream of the dam.

(2) Develop a written operational procedure and a
warning system to be followed in the event of floodflow

17
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conditions or imminent dam failure.

(3) Monitor seepage downstream of the dam on a weekly
bdsi s.

(4) Repair and maintain in good condition the gate
house, gate operating mechanism, and gate.I .*

(5) Allow no flashboards or st'oplogs to be inserted
in the spillway.

1j (6) Prevent further unrelated construction on the dam
-- and slopes.

(7) Continue periodic inspection systems on a bi-annual
* •frequency.

(8) The owner should provide round the clock surveill-
ance during periods of unusually heavy precipitation.

(9) In order to keep the spillway free from debris,
a log boom should be installed.

*" IP>..
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* VISUAL INSPECTION CHECK LIST

PARTY OR~GANIZATION

PROJECT Union Lake Damn, N.H. DA~TE 11p 1978I(Swains Pond) TIE 10: 30 A.ML.

WEATHER Warm, cloudy

F W.S. EIEV._281.3 U.S._2 DN.S.

PARTY:
1. Warren Guinan 6

* [ 2. Stephen Gilman 7

3. Robert Langen 8

* L ~ 4. Ronald Hirschfeld 9

5.John Falcione 10.

PR~OJECT FEATURE INSPECTED BY REMAFjxS

1. Hydrology/Hydraulics_ R-1aia

2. Structural Stability S. Gilman

3. Sisand -Geology R. Hirachfa]d

I4. MechanicalJ.Fcin

[ 9.
10,



-- -OD. ISE-.O 0 -CKL

j ?mOCT nion Lake Dam. IS-H .. ATE June 13, 1978

I;IOCT f AUJX Dam Embankment NAW _

AIMA EVAURTED CNDITIONS

Crept Elevation (spillway, no atoplogs) 281 ft. MSL (fran U.S.G.S. Quadrangle map

Current Pool Elevation 281.3 ft. MSL

Maximum Impoundment to Date Unknown

Surface Cracks None cserved*

Pevement Condition Not paved

Movement or Settlement of Crest None observed*

Lateral Movement None dserved

yerttcsl Altnment Good

I orizontes. Alignment Good*

I Condition at Abtment and at Concrete G.od

,tructures

Indications of 4ovement of Structural None visible

* [ Items on Slopes

Treppassing on Slopes ensive

[ 4~3oughtng or Eros.ion of Slopes or erosion of new fill at upstrea .face
A mpte tween north abutment 4nd gatehouse.'

I[ pck Slope Protection - Riprap Failures fill between north abutennt and gate-
h use not adequately riprapped)*rusiual Movement or Cracking at or

Uniuual Embankment or Downstr--am Fepage at downstream toe of wall at
0Bealge side of spillway

PIVIng or 901ilso obsered
fe;odstion Drainage 'eatures ,l.. oh .ed

Toe Dra ins rne obse rved
InStzlai)itation Systepj NrkK, ohCF ,-d

Li ii placm) on , r(,aY s71to o ,* brit:..7 7 n n()rth abutyd.nt add qatehouse.

A-2
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I, - -- .- r

PROJECT Union Lake Dam, N.H. DTE 1 7q

PR=OJECT lEATME Intake Channel G StructureNA'M

D1SCYLw NAW _ __ __._

AREA EVALUATED CONDITION

L.'" OL1IZ'T WOR. - T. alE CHAUDEL AND

a. Approach Channel

Slope Conditions Not visible

Bottom Conditions Nbt visible except coffer dam (note below)

[ Rock "Slides or Falls None

Log Boom None

/ F Debris 1Rains of coffer dam (tjxber and sandbagt)
S.tn C e submerged at entrance

Condition of Concrete Linuw Stone masonry filled with mortar -no
* I Drains or Weep Holes visible ZoVUTet

J b, Intake Structure

Condition of Concrete Stone masonry

Stop Logs and Slots No stoplogs; lugs of masonry to hold
• stoplogs "

I

, o.
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P"OACT Union Lake Dam, N.H. 1C L June 13, 1978

j PROJECT )TATURE Control-Tower 1.

AREA EVALUATED CONDITION

OUTUT WORKS - CONTROL TOWER

- a. oConcrete and Structural

General Condition [eteriorating wooden shed, turter supports
Sunp:ainted

Condition of Joints Store masonry; joints filled with mortar

8palling Little

N Visible Reinforcing Not applicable

Rusting or Staining of Concrete None

Any Seepage or Efflorescence Not visible

I.Joint Alignment No visible vovement

Unusual Seepage or Leaks in Gate Substantial leakage and seepage on D.S.
Chamber face around outlet.

Cracks

Li Rusting or Corrosion of Steel Not applicable

b. Mechanical and Electrical

Gate lifting mechanism Rack & pinion (rusty) no grease

Gate Not visible - replaced in 1975 per owner.

Ir
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I. J PIUbDIC M0;Ii:;-r iON CHICK i.i;0T

PROJECT Union Lake Dam, N.H. EiT: June 13, 1978

PRKJECT EATURE Outlet Structure £ Channel KiAM _._.-
S•DISCIPLINENM

ARE;A EVAL UATED CONDITION

OULET WORKS - OUTLET STRUCTURE AND

la-level outlet of ste msonry built
General condition or Concrete integrally with Wetrem and dmtrem

walls) 1 Mat or Staining Outlet under water - conditiu umknom

r Spalling

Erosion or Cavitation

LVisible Reinforcing
&W Seepage or Efflorescence Noticeable seepage aound outlet

I Condition at Joints Not visible

Drain holes Ukmnn

* I Channel
Loose Rock or Trees Overhanging 50' cwstream of dam - sce overhanging* Channel trees

Codition or Discharge Channel Clear with sw4, gravel, and boulders;
about 2 feet deep at downstrem face of
dam.

A-5:.;-
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PERIODIC INiJUI. C-1-11(:.; 1.:;T

PROJ):CT Union Lake Dam, N.H. rTE June 13, 1978

PROJECT MEATURE Spillway Weir NA___ ,_,__--__,

DISCflIXE . NAE_____________

i A):A EVALUATF-D CONDITION

OIET WORKS - SP AW APPROACH
AND DISCHARGE CILANELS Overflow spillway is in center of

dam.
a. Approach Channel Union Lake (Swains Pond)

General Condition Remains of coffer dam about 1 foot
below level of spillway in approac-

Loose Rock Overhanging Channel channel

Trees Overhanging Channel None --"

Floor of Approach Channel Unknown

*b. Weir and Training Walls

General Condition of stone e Fair condition
masonry

Rust or Staining Not applicable

Spalling Not apparent

Any Visible Reinforcing Not applicable

Any Seepage or Efflorescence None visibleK

Drain Holes None

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

-1 Trees Overhanging Channel Some, about 50.. feet downstream

Floor of Channel Sand, gravel, and boulders

Other Obstructions Some logs next to channel

A-6
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I PROJECT DATE June 13, 1978

PROJECT FEATURE Reservoir ~Ia~

I, -.

AREA EVALUATED REMARKS

Stability of Shoreline Good

Sedimentation Not visible

Changes in Watershed Minor
Runoff Potential

Many homes; lowest is 6' above

Upstream Hazards lake

Downstream Hazards Three roads, two culverts, some
homes; lowest is 6' above
channel

Alert Facilities None observed

Hydrometeorological Gages None

Operational & Maintenance None observed
Regulations

A-7
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10: \'crnun A. Knot-ltonl, Ch i, I Fu,,iiiur

* I ~ K~O::: Donald N~. Rapoza, Civil .. :.ItflCer

SUBJECT: Swains Lake (Union Lake) Barrington Damn #15.02

* .DATE: September 14, 1977

During the week of August 15, 1977, 11r. Peabody *:-allcd iie
requesting another inspection of the s]Iuiceway as; h .- s cOll7VrnLod
with the leakage. I made arrangements for a site ai~i~.t 9:00
p.m., August 19, 1977.

While waiting for Mr. Peabody, a neighbor infor=Zd me that Mr.
Peabody had died 'he previous day.

SI did meet with Mr. Lawrence Kctchen, a semi-re:ired professional
engineer employed by the town on a part-time b.ss ani viewed the
leakage area.

The leakage is approximately the same volume as viewed in my
March 20, 1975 inspection. Presently, the leakage lirou' h thc
cut stone sluiceway does not effect the safcty of tho stru-1Lure.
~As mentioned in correspondeonce with Hr. Peabody, the 1eaka- !

should be monitored periodically.

Last year Mr. Peabody mortared the granite block joints in the
sluiceway area which did reduce the leakage. I beliUVe Lhat during
the winter months, the joints froze and crackcd allowing water to
seep through the joints. I made r.,ention of this fact to 'Ir. }eabodly
in that jointing %,as a temporav solution arnd if the dan %_:;~ 111d r
state ownership we would construct reinforced cuncreLte W3] is inl the
sluiceway.

On August 29, 1977, the Board received! a lot:ier fro:. .i 11.
Chaise, ?Ir. Peabody's daUghtlLur, W110 %LiIL.d that slic %,.is go-- -,-o ol cn
the sluice -ate the week of August 29, 1977 to make naces~ary repairs
to the damn.

DIR. nj k



Rcegistcrod Professional Engineer

* ~ r-t'c-e'Ed .

P~z-ngtre. Swz II.0382 Lake Dari

:Du r, V.-e past r. Y mont'rs have fol~ried the rair tvo:: LI
rz-=-ed cut on the Swoans 1.aku -D rn as an~ itcm of' profescional 1:1.

cn- aftcr your request thzt 1 at end the meeting with the p c:o-- I.-

t XVL of the NI. H. Water Rcsourcp Poard on Cotober 13, 1976, i. ).::;I -

cztIrxi'd to follow the u:ork - renatpr dctail.

Prir to the Cctob3r h *,4 :.incd the 't-,.:
of -.!,c 4da-, for evidence of ca thr---:-m ','- earth ccr:v of'

* . I fo;;nd r.o e-vidence of "ninin:-" ~ rc'i r% throrh -1 'r. i1

rigthe exardratics, ' he Zar ufc c c~U. -
2,c'cl & u;ave feet alove t ) xse of tl-i- J uice Ca -1 .icz- 1

--cl and sand b: c < A c-,7-:- .tcc1 r '7-

coc;e to r-nr9e toIj:.-- ;

-* r:rc:tntative of tihe ane, concurrcd in
ttLeIcahn represcnt. d T c: :o], n 2 Lr>nn Cu.cc

riL. in thv dam. znizier. mti: ofI tne jit
mas.egranite blccl-s fcZr>-v-, -C ;eovrfc, ac .te S.t~r

Lt.1the caks and cr~~:r~c. a. rconclusicns.

I -rerientcdithe oplr.lon t.: 2e fcr; floor should h: -- c.*

crcted to provide a water cut o ' at that l and reduce ttL-
i~ayof hydrostatic uplift or. the struicture. This pqsi

* acut-pted and has now bcer comple .e.

Tne' owner of the dam haa cm . cffL the trees arowin- c-n t!1.
hanouhe out an access rcad ,jacernt to the left (wes-t) £E. ..

it 13 ny finding t-t the C .', suiceiway and gate str'uct.-:
stZr:Ittrally sound and pLc- . anrrer to dcw:rstream propcrtL-y c-

B-2
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-. nrd Selectmen -2- .2/2/77

4. ;- t'nnton asz follows:t

I . The use of fla-hboarclz to0 ra-Ise thc surface, of thie 1W'. t7

conavenient or uneable levels.

.:. rcvide an overflow section~ to relieve or elird.rc -te tl-..
MY5.1Sity of storm flows overtoping the dan struc- iurc.

-;:.:htznarts are a cor-mcn.' method of providinG c:r. rcfC
17 !.-- c upport ctructure and properly detAneci coll,.T:~L

* ~ ~~dr will provide the cont rol requi red and ciT~otc
~..Ab~t'of overtopping.

{ ~n rnviciwinc the riced for an overflow s-ection, I th-;e tW . -.-
. Ctal d -IaCe area for Swains Lake using.U.S.C. 1 5

J-L~ a Ir. four arnd one half nquarc miles, a very r~ld~~-
i"'e -e ro streans cf size flowing into the lalke a r: a i t f ol I

1-t:.o flo;: data are available. Peak flood conditions r t l-:z
&; sic' -cped from~ precipation data and crcnsideratlh-n ,f th- 7

(* V ~ ~ & the dral.nere basin. The slopes ~ v
k ~tear.A predominately coxrercd with heavy vc7-' 11 -:7%-.

* . Yj -h -arface detention, nrfi3trationr an~d r,>...
x-i.l.l. The end~;tz~ of the basn:

*~ ~ vz c fr1 beaver ponds 'anci rzvarnn areas provid-f.-~':
r~ detc.-tion capac;,tyr to torm flolr~.

74 ot ny oninion L4ha; t 4h u a' icatj n of any of 2
'7 § czr,11s to thi.'s r~articul a- draiia-, Lain vs

-Yistin- zluicev -: is nr,-.c~

(- t~d.I s tfer: -.c ';;r~ rI' :arri r,;t c
d Ie cz:ntint-ent upon oaia ' crittnc

1. Cs r1.' rct~on of .- i -~ nro -do cc.r t c.

an-i tao ndmi:7 f,.
2. if ~trZictre. jic~~e2~1 ordrcrI .

3. ztall,7 rtert of o ,.c) '. :.o -1and a:dc ~
rcZ:T ci~ncr.

Design Lnd conrstruct*tr. o f an N. H.' V. R.B
etr~icture If the o-era.tin- level o the lalT; r tc
14shc!' above t~-ein't .tr iice:v

Ycurs vcr-; ~r"
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Mr.ar I7 1977.Y. Peabody *-.

RE:: Dain #15.02

Dear Mr..Peabody:, -

The New Hiampshire W& te r Resources Board has received 70Ur
letter dated December 1, 1976 requestinga statement regarding
the condition of your dam'at the outlet of. Swains. Laka in..4
Barrington. .- 4 61

-. At the present time,, your dan is structurally sound ai'd
=eets Our 3afety requirements for Btructured iztagrity.. -As
mentioned in correspondence dated November 19, 1976 the -,ate-.

monitored buc this should-not advarsely effect the structure.
E'ven with today!'s modern *dam cons truc tion tachn ques,ver7 ew - -~ I.
carm are completely free from seepage. The:main concern with
any, type of seepage is mainly twofold: 1.-the locationof. .
the-seepage areas and. 2. the-control of'seepage rthrough..rhe
structure.*, ..

"ha Board'iar not requiring.yoior anyone who acquires the
structure -.to cc--pleately curtail. al. ;;c-cpage going tarcugh ..

tha* gata section.. 7he present 'structure bas existed foz :=azy
L . . . yrsand-has weathered =any-storms-and. with proper mamage-ment !..za~;~intenanza and~varying any aocaatoy, hreino 1

teasoa: why, whis structure should maintain. its Aiegrir-y..'

.Hopefully this. letter meets your request for inforinmition
regarding the da.-; if not, feel. free to call or-write for .

additional information. *. ,. .

.... - Cordiall7yyoura, -* .

Georg M . McGee, n a i ---an

B 4



December 1, 1976I *

11r. Myron Peabody
Hall Road
Barriugton, IsH 03825

Dear Mr. Peabody,

This letter is the result of my November 19, 1975 inspection
of your dam at the outlet of Swains Lake in Barrington.

The main purpose of the inspection was to inspect the sluiceway
after you had made the necessary repairs to the granite Joints.
After the gate was closed and the sluiceway was filled approximately

1 1/2 below the existing pond, leakage was observed through the gate
section and at the base of the structure, approximately three feet
left of the outlet.

It is Tny o-ifLion that nos:" of the leakage was coming through
the.gate section and it was suggested that you conitor the leakage
at the gate throughout the win:er months. Perhaps the gate will
seal itself against the stone facing when cha lake develops a
larger head.

The leak at the base of the dam presents no major problem at
th-s time, but it should be ronitored with the gate leakage.
Presently, the caulking of granite joints in the sluicaway have
reduced the discharge through the granite facing.

Request you call our office if you need any additional information.

Sincerely yours,

Donald M. Ranoza
Civil Engineer

c.c. Swains Lake Association
Town of Barrington

t B- 5
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WATER RESOURCES BOARD
CoNcoRD 0330t

Nove.ber 8 1"-76

Mr. Ibrron Peabody
Hall Road
Barrington, N.H. 03825

Dear Mr. Peabody: .%

This letter is the result of an October 13th, 1975, L-sbection of your
sluicing and gate section on the da at the ouzc!; of S ai-ns Lak'e in
Barrington.

The report indicates that leae _ge a Jacert to t gae s i as
reported in our October 8th, 1976, letter' had sa.en the gte
was closed arnd the cha.-ber recharged, leakge ben. cnh t dc.-nstream
face of the dam and adjacent to the outlet. Th.-s "----cates that the
leakage that i.as previously observed ca-e -r'-.he an d/or the
sluiceay stone walls. This condition shoul . be _rc.ted by -i accept-
able sealant method.

The report also indicates that the gate coul-d no- be T ay opened due
to the limited travel length of the cast Lo .  - : 2-oat- on t .
stem. The gate mist be raised sufficiently to p-_ di-cha--es
through a clear opening. Revised dischar-ge sal = shor 'hat the darn
c -,"- safely pass ar-proa.irately 230 cubic feet per -e::rid th a projected
100-year storm calculation of 510 cubic feet . z=....

As you can see the existing dam. cannot pass our proj e;ed 100-year storm.
The Board will not insist tlat you providea--iticr.. d szhare capacity,
but will require that the existing capacity of the s=-cture not b2 diminished.

We request that you infom the 3oard wh.en all rec-zrs mentioned in this
letter and our letter of October 8th, !967, are c - I.ted.

Sincerely,

Geoe ~ze-2, .

K ¢

GW'D-2: L
cc: To.m of Barrirgton

Sains Lak!e Association

B-6
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Fi)O': Donald lRpozz, Civil Lniw ' October 18, 1976

.W: Vernon A. Knowlaton, Chief Engineer
-. E IN P-TI(..

. -RE. INSPECTION OF SWAINS LAI Z DAMI #15.02

On October 13, 1976, I inspected the sluiceway and gate mecharism on dam

at the outlet of Swains Lake in Barrington. The lake w-as approx-a:e : 5 ft.

{ below the permanent crest and a cofferdam was preventing a corrplee i.::erie

of the lake.

The leakage mentioned in rV last merm at the downstream side of the <- ......

was terminated. The gate could not be opened fully to clear the gate :,.L",.

Therefore, the previous flow through the structure can be attributezd : - iLS'

( in the cut stone sluceway walls and leakage at the gate section. U- fo'- d no

other openings other than the gate as previously thou ht. -

Mir. Peabody stated that he was going to grout the cut stone joints in the sluiceway -

walls and pour a concrete floor slab. Wfnen this is corqleted thCre Should bt2 a con-

siderable reduction in the seepage t1uouih the structure. This could be rectified

by installing another rack on the wooden stem or make some other prov--sions to
" • raise the gate. Approxi:ately 8 inches of gate was belcw the top of the gate

. opening. Gate opening 31 in. wide x 34 in. high: Top of openr 10 ft. below

( ponranent crest.

The gate wris closed ami the sluicev.,ay was flooded by r.--z- st.wbo f.>tu

culverts. ith .arn, increase i .,;ater level in the sluicew':ay C-.'--zcr, ",;:ater bezan

-'epir at the donstrc-n face of structure.

LT:L B - 7
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October 8, 1976

Mr.iMyton, PeboI

Hall Road082

Dear Mr. Peabody:

On September 3, 1976 an engineer from our office inspected your dam (05.05) at the
outlet of Swain's Lake in Barrington.

Under the provisions of RSA-Chapter 482, Sections 8 through 15, the New .asehire
Water Resources Board is authorized to inspect all dams ia the state which by reason
of their physical condition, height and location may be a menace to the public safety.

Your dam has been classified by the Board as a =ena g.n, nd must be r.iinr.3ied and

operated in such a manner as not to endanger the A W-g.l c, k.:,

The following is a list of deficiencies whic) efound during the inspection:

1. Trees and woody growth should be wvedrom the top, upstean and

be removed only wh-.n the ine-ri y'of,.the structure is not ip-aired.
* . Any reaining holes should/be bacLi. and compacted with _ ervious

S . .. -;o semi-pervious fill.

2.Tet! ftedam zh'5iuiT1- bI.
. . 2. Th.e to_ of the r -- ed and the rotted areas filled with

acceptable matari1.--' The top of the dam should be crowned so rainwater
will drain and not juddle b'n the structure.

Ma 3 Tri the base of the downstream side of tha outlet.

* " The source of the 1 could not be determined at that time.

It was mentioned that you were going to draw the lake down and make some repairs to
the interior walls of the sluiceway and you were going to notify our office as to the.,
elevation of the lake in order that an inspection and evaluation of the gate section _
could be made by our engineering staff.

As of this date we have not been contacted for a re-examination of the -ate section
and evaluation of the leakage. We request you contact our office and report the
status of your repairs.

Because this dam is classified as a menace struct-re we require that you send us a
proposed schedule of repairs within 30 days. If you have any questions, please contact
us at your convenience.

Sincerely,

Geor-e M. McCee
Chai.man

MOO/DR/Iai

B-8
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October 8, 1976

Swains Lake Association

P. 0. Box 141
Barrington, New Haipshire 03825

* - r. Attention: Mr. Stan Curran, President

[ " Dear Mr. Curran:

This is in reply to your letters dated August 25, 1976 and
September 30, 1976 regarding the dam at the outlet.,of Swains Lake in
Barrington.

The inspection =emorandum report indica as-h.at, the following items
" need to be rectified by Hr. Peabody, preser-owaer-of the dam:

1. Trees and woody growth should/beereaved from the top
"nd either side of the dam.,

2. 'L--a top oi tha srructurQ.-&ould 4o graded and crowned so
that rain wat er will jot-collit. on top of the structure.

3. Considerable quantittof water-fwas passing through the
structure, and at tha N e _pf.-the inspection, the source ofr
the dischar& no-S eiet ermined.

Cur office was tc* be noat:ied when the lake was drawn down to
evaluate and inspect\the sluice gate. As of this date we have not been

'notified as to the st-U ,ake level in order that we can inspect
the discharge structure.' 'ntil this inspection is completed we ca -ot

. give you a complete report.:

If you have any questions, feel free to write or call.

Sincerely yours,

George M. McGee -

Chairman

, GM"G-DR/!1c

cc: Myron Peabody

B-9
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Sentember ?,1976

MO: Vernon A. Knowlton, Chief E-Zineer ater .esozes Boc_ 4

PROM: Donald 1,. Rapoza, Civil Engineer

SJBJECT: INSPECTION OF SWAfIS LAKE DXAM IN BAiI -'3TON.

. .On September 3rd, 1976, I met ith 11r. Shirly and Na. Curan from the . Lessociatio.

b. Inc. and Mr. Peabody, owner of the dam at the outlet of &ains Lake (U ion .ake) in Barrni .

. ..e

The purpose of the meeting was to inspect the structure and reply to the association's letter

dated August 25th, 1976. 7-1

The gate and sluicing could not be inspected due to pondage. Fr. Peabody :.s goirn to drain,'

-. the pond to repair the sluice-way and he was going to notify our office ,hen the pond was '

- lowered in order that we inspect the outlet works.

-. need to know the existing measurements of the gate opening before .,e can determine the

discha-ge ca.aciy of the gate section. Previous inspection report indicates a 4 x 4 foot

gate which I believe to be incorrect according to inforation given to mae by m. Peabody.

Trees and woody growth should be removed from the structure. The top of the structure

should be re-aded. There is vater coming from the sluiceay area on the dci..ns-rean side

of the outlet as ell as seepage on either side of the outlet. It was .enzioned that the

structure was built with two 8 in. x 8 in. open2ing in the sluiceay. This could not be j
-onfirmed during my inspection. If this is not substantiated by a later irpection when

the pond is dra.-n down, would be considerable leakge t.hrough the structtze.
there

B - 10o° . .*.- ;.x.** . i•l~



I *ne asso.iation was quite concemed with our steent in a letter to the to:,,. .,ich states

tij. dam is not safe to pass the 100-year storm. 2hey car-not unierstand ..y the dam is not

iafe should the State acquire the struzture and safe if the association zurc.ases the

structure.

pus led to a great. amount of confusion during the to= meetirg in which onJs," certain sectic

of our letter was read at the neeting. IIr. Peabody was also upset because he hadn't

[.eceived a copy of our letter to the to.m.

. ihe association indicated that they possibly would want someone from the Board at thenext

own meeting to answer any questions should the acquisition of the darn be put forth at a

future town meeting.

LMR:-

BU- 11" ..

-I. •,
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WATER RESO'.iRCES BOARD 37 IC:: t St.
* Cox-_onto o33oI -

July 1, 1976

Mr. W. Richard Burrows, Cha-izan .
.- Board of Selectinen - Ta.vm of arrington

Canaan Road

Barrington, New Haxrpshire 03825

Dear Mr. Burrows:

At the request of the town of Barrington, the Xater Resources Bo.?ard has
revied thn Plan of Land of 1.1yron Peabody at Union Lake (or a.;ains Lake) j
in Barrington, N.H. The foll.ing items regarding the Plan of Land and
the Dam should be considered if the t.;n anticipates acquiring this
property:

This stone and earth dam, in the opinion of the Water
Resources Board, is in need of considerable .ork. It
is not in such a oondition that it threatens the life
and safety of the public, hoever, it ha- been neglected
in several areas.

The earth embarmlcrnts have been allac~ed to grow up
w.ith trees whose root system can cause damage in the
event of the trees being blown down and dead-root
syst-:xs provide paths for water %&nich could lead to
a failure.

The top of the dam needs to be.. re-graded, the upstream
side of the clan has been eroded and in stae areas back-
filled w-iith un cr.. material of a gravel nature.

An insoection of the outlet structure without benefit of
op_2rating the gate indicates that the gate rcpairs recntly
maci provide a tight gate. However, leakage around tl'e
gate structure is considerable and we vould esti-.te that
considerable rroney i..ould have to be s2ent 'to seal o-f tl -is
leakage.

'M2 e ankrents on both sides of the gatchouse are leaRing
and %-'ould recquire some type of cutoff %,all construction
to keep this leakage froi de.naging the eoanicmant.

B - 12
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Itichard Burras, Chairmn

of Select.en - "-arrijngton -2- July 1, 1976

T n e~~~ 1 .. R e a r e s B a

The later Resources Board is of the opinion that the
spiil-,ay in this dam is totally inadequate and for safe
oaeration should be expanded. We believe tha nature of

I $ the original d.n construction could be modified to accai-,I
rodate an additional 20 - 30 ft. width in the spillway.

( L~n off-the-cuff estimate to restore th'is dam to met the
Wfater Resources Board's standards vuld be approxiately
$50,000. Those sarne require-Pents would not necessarily
be rade of the Tbwn and the repairs could ne irade over a
long period of tine by tom forces at substantially less
cost.

Prooosed Lznd Transfer:
Access to the da, fran the east shows an angular approach

along a right-of-way frn, lakeside Oaks Drive. We recomrend
that the access foll, the direction of the dan between the
tI-w cai s with a w.rider width as physically possible.

7T ie szane ccnstructicn of the clan is visible along this
. recc .-nended alig-..- _nt and to prese-re the dam th-is area

S'-ould be deeded to the to ,n and not a right-of-way. The
right-of-way could be given to the caorr owners across thisj area for their use of the shore line. The carn downstream :
of the dam in the area of the proposed right-of-way does
nt .- teriallv affect access to the d-r and does not

"[ necessarily have to be remved.

W"a believe access along the top of the damn to the do.,nstrea ,*r pcrtion of the dam could be a:carplished with a sll amount
. cf fill over the stone orbanjnt to allow trucks and equip-

.e nt to reach tie dor.nstream -portion of the dx%. The 30 ft.
f i..-ide strip of land dow.stre, of the darn appears to be"""

a ec'ate to meet the construction needs at the dani. Any
proposed construction on this dam .ould normally require
access upstream of the dari into the pond area.

ST.-e transfer of title should runt fran, the darm to tUie nor,,l"
%tcr level of the pond around the pond W. dk to thUi lir, it'
of the tract on the opposite side of thie structure. In cta.cr
v.-ords, it should include te bed of the lake in total. In
a~iditicn to tlis acquisition should be the rights to flov,"
any land above the .ater level during tir.eos of higjh water
to the top of Ute existing da-n. This wauld protect tie to.i
.- rn any dan-,ages caused to docks and shorelines fron high

. v.ter conditions beyond the tc7. 's control.

B - 13

r'- .._..... -'". -..-........ . ..... "-... ... .. " ..



.'W. Richard Burra,,s, Chaimnn"

,.oard of Selec-,n - Barringt: -3- 3u ' 1, 976

On the westerly side of the der-n the proposed Lixrit of
acxrisition as shon is 10 - 15 ft. short of t2 e oed of
te dam. The dam continues into land of C. Arthur for
that distance. Dnstream of the corner of tie propose-d 1
boundary and the wall of the da., the grade does rise
sufficiently that the dike could be extended in this
direction without acquiring additional land fran thei

Arthur property.

Upstream of the dam. the proposed boundary runs to an ./
existing iron pipe. The line continues to an existing
D.1I. in rock. In inspecting this area it aprears that
the c rp oers road at the corner of the Arthur P-c-rtv
splits into t-o right-of-ways to the water. One of thc.
lies within the area bet ween 'the I.P. and D.11. and the
prospective omner should insist that thley have the right
to use this right-of-way for purposes of operation, in-
spection, and construction of this dam.

In the event of a severe flood it is highly unlikely thait
Laz-ueside OaJzs Drive aill L passzalle since Ldte culvert
across thle Bell,-y River below, the da",i is so ill that
an-y reasonable flow could wash out this road. The only.
useable access would be from the westerly side.

'he To..,.n should also insist that the deed carry such phrases
*~as "together with all flowrce rights, lands, casernts',

rights-of-wy, appur-tenances, etc. and any oLher rights
co;nnected witlh the darn at the outlet of Sais or Union
Lake", to insure there are no conditions outstanding ihich
the town would not be aware of.

Ilembers of or" staff would b: available to go over these recarnnenatios w it the
- Board of Selectmn at your convenience.

Sincerely,

Gzorge 1-1. !LCceo, Sr.
Cha-Ln

L B - 14
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DATE: Septemaber 24, 1975

FROM: GR . ater T~rcsEr~jin

SUBJECT: Gate R~i '

TO: VER:.ON A. ~OLOCai-f Engineer

Cn September 19, 1975, 1 inspected the gate and found tzze ear

satisfactory. The lake level was being drawn down to alloy.. rena---'s to be

made on the lakeside face of the dam. This work involved repo.Lzingof

[ the morter to stop minor leakage.

I told Nx. Peabcf-y that he might consider one additional rcazure to

stop the leakage through the darn. That being to apply a rmontz'orillirite

seal to the upstream face and then to backfill with sand.

GLK/hb



WATER RES06 CES BOARD t

April 9, 1975

Mr. Nyron Ppabody
Hall Road
Barrington, New Ham~pshire

Dear Mr. Peabody:

On March IS, 1975, you notificd the New 11iamoshire Water
Resources Board and requested assistance in controlling leckLze
on your damn at the outlet of Union Lake in Barrington.

This same day, an engineer from our office inspected the
* / site and reported the discharge gate at the base of the dam was '

apparently inoperable, znd water from the gate section was over-)
flowing your camp road and eroded a gravel roadway immnediately
upstream of Route 125. On March 20, 1975, another site insp~-::ioa

* was made and it was reported that the spillway abova the c'lto
section '.as restricted by a non-failing timb)ered flashbocvr.d "-nd a
heavy plzinked ba rrier across ttie spiliw.ay opening,

The entLirc! discharge ga.-e and spill-,ay capacity is required
to pDiss flood' flows, anJ you will be requ red co make the necessar-y
repairs to the damaged gate section and remove all restrictions
above the granite slab spillway invert.

Ifyou have any questions, feel free to call or ,write this
office.

Very truly yours,

George 'M. McGee, Sr.
Chairman

guvngldm r: j s
certified miil

B-16
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DATE: 'March 27, 1975

FROM: Donald M. Rapoza, Va ar Resources Engineer

[ .. SUBJECT: Investigation of reporced leakage at Union Lake Dam.
in Barrington - #15.02

/ \ { TO: Vernon A. Knowlton, Chief Water Resources Engineer

On March 18, 1975, M!r. Nyron Peabody, ovner of the dam at
the outlet of Union Lake in Barrington, c.alled and requested our assist-
ance in controlling the leakage from his dam.

At the site, I met Steve Lenzi, the Town road agent, ar.n we
viewed the area and found tha following:

N 1. Water was approximately four inches from flowing over
" ( Hall Road. The 4 ft. diameter CXP crlvert under the town road, Hall -

Road, was flowing 1/2 full at the outlet.

2. A gravel road, Lakc Side Oaks Road, which provides access
t e- -- . .iees as topped for apr.?i-III r.ately 50 feet in len-'gth a.-.6 a milxitnum depth of 1 1/2 feat. The road w'as i

gradually being washed away due to the high water velocity.

3. At the darn approximately three inches of water was going
over an 8" x 10" log in the spillway section. Flow was also going through
the gate section. The gate house was locked, but the gate stem %,as
intact and positioned in the lifting mechanism.

4. Checkinq further downs crea:'- of the dam 6n the Bell--.y River
* and upstrea-.+ of Route 125, I found the river flowing through what I

believe to be two culverts, and the gravel roadway over and adjacent to
the culverts was baing washed away.

At the dam site, i spoke with Mrs. Steele, who first noticed
the increased flow in the river. She placed the timing approximately
at 10:30 a.m., Narch 18, 1975. I also spoke with Mr. Peabody regarding-
his request to the New Hampshire Uater Resources Board for assistance.

It is my opinion that the gate section was damaged. The gate could not
be viewed from the downstream side of the dam due to a backwater condition.
Mr. Peibody mention'-ed that .e last gate operation wza done some five to
six 3ears ago.

.r. Peabody was co..cerned about blocking the gate n:zi,-

order to stabilize the lake level, 'ut i sag,.ocsted thit r. Pead,,2y'-,
responsibility was to hi..seVf and the public sifety, and that his prim,.ary
co..cern should be the repai- of the gate. it was also suggested t:,,a ie

B -17
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dewater the gate sluiceway through the dam by taking advantage of a

* cofferdam upstream of the gate section. This could be done by sand-

bagging around the existing cofferdam.

rec d On arch.20, 1975, I viewed the site again. The wacer ad-

receded on Hall Road and Lake Side Oaks Road. The operator of a back-
hoe mentioned that they had reduced the flow through the culverts, but

the previous rains had increased the flow. The flow was reduced by

( using a heavy planked barrier placed in front of the spillway opening.

Flow was going around both ends of the planks. By restricting tie flow

in this manner, Mr. Peabody had created a potentially dangerous ituation I

should the drainage by hit by a large rainstorm. I spoke with i.r. Peabody
about this, and he agreed that the planking be removed above the granite

slab spillway invert and that the timber in the spillway section be re- I
moved until the gate is repaired. The gate stem had fallen from :he

lifting mechanism and was tilting to one side of the sluiceway.

Mr. Peabody was waiting to hear from the Governor's Office i
.. ..... and a call from Vashington regarding the acquisition of burlap sand-
N bags. This same day I also mentioned to the backhoe operator that it

was my opinion that sand bagging upstream of the existing cofferdam"

would be the most practical way of dewatering the sluiceway.

I left all the necessary forms for the repairs to the st=ucture
with Mr. Peabody. Recoilmend that the Board formally inform Mr. ?eabody

that he must remove ,Ill debris in the spillwvay section, re. o.,e the S" x 10"

timbered flashboard from the spillway, and remove the section of timbered

barrier planking above the spillway invert elevation.

Flow from the dam was not an abnormally large flow, as very

little water was discharging from the spillway section.

dmrjs
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June~ 6, 19.,3

'Yo: % ci io i i A. i low I L 0 1 V.I L lw. ... tvs Eiiik-er

I on: Roburt W. Livingston, Civil .,,incer

Subject: Sw~ains Lake -Barrington -Damn f.15.02

I inspected the dam at Swains Lake on May 31, 1968. The ea-rthen

) [ embankment appears to be in good condition with littic leakaZa vi~itie,

on the downstream side. However, this dike is ovcrgrLo;n Wis' I treei -%lz

[ there is some evidence that camping is plannted on,or very near, ch',!

embankment. in fact, a small shack which appears to be used for an ouz-

house has been added on new fill at the downstream edge of the -drM I

think LhaL this dovelopment should be discouraged to insure the future

structural stability of the dam.

-I'a spillway of cut stones scc~ns in 'good shape although the 1.oter

board perha.ps needs~ replacing becaus.e of its deteriorated condiLL'uf. Tao

gate was; not inspe cLed since the gate house was locked at the timna of m~y

inspec tion. 1.

1711len trees aiid other debris shouLd bo cleared fruin the .rroz

channel.

B -19
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jue 6, 196S

Hr. Hyron Feabody
EZll Ro~d
Barriagton, lNew Hampshire

• Dear H1r. Peabody:

- At the request of the Town of Barrington Sclectmen, the Nev F&;.Opshire
,Wc=r E, sources Board inspected your dam on SwairiL Lake in Barring:en
on F.y 1, 196S. Although this dam is quite old, thu general conditon is
falriy fooe. No bad leakage was visible at the time one of our stLf!

* engineers made the iupection.

The spillvay itself appears in good shape elthough the bottoc. board

will need replacirg in the near future. Since the gate house w,.r ;c",_ ,-

..the gate QechLnism ;:as not inspected. In ordLr to pass the 100 yc-r ficod_
i low uced as staneerd by this Board, it is necessary for the bourds :z be

It is the opinion of the Water Resources Beard that no camp cnn ,tructio.
6hould te ux.dextaken on the embnkmeat cf the dam. Future structu.al stabili-

. ty of the 4&= would be endangered by any such development on the dat itself.

"* Fallen trees and other debris should be cleared from the dc-instrcan
c hanncl to portit passage of high flows.

We would appreciate a report from you regarding the opcratioaal cc'-
dit.jn c.f the cate. If you have any question,. or if we may be of technical

" asist ana to you, please contact us.

Very truly yours, ,

,' * . " Vernon L. Knowlton,
Water Resourceb EngineLr

Saci-

C.C.-Barxington Board of Selectmen

"4.

S. -. . . . . . .. - . -
i-i-i- .i'.':- .'-../: ".- . • - " ," " . ' ..' .' ." '.- .,.- -"", -,-, , ,- -" :' - . . "" - '" " " '""7'- "



M' HAMiPSHIR33 WAZRCONrRO COI9f4ISSION

M~OM ON n ItW-CTION

TOV1~ln(6~f NO 0. KSTRWA4 ____________7_P_____

IIn accor-mcoehScqCh24ter 133, Laws of 1937, the a'bove damn was

Inspected by me o acc ompanied by _____________

~I. NOME ON PHYSICAL IV,=I l II
r. rz -Abutments - Wi 41!C 14-A -evpraiy

- ~Spillway 'ip ' /' JiIf + ./I - garivcytA

Gates -- ec , A. -

OEAIr E SnW CE T fTPCIN _ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _

This damr (is) (is %*) a mcna.,co because i i~.~~f-~n.

MIUM

_CopytoOChiner Date - ~

(Add it io ne-1 llatos Over)

p
B - 21



101 HANPSHIM. WATER COLTROL C01. 4ISSION

REORT ON DAMI1SPCZTION

In accordance wwSecton 2(QLf Chaptcr 133, Laws of 1937, the abovo dam was
Insected by me ono~o

Is 0o PHYSICAL -CONDITIO /
Abutments

u n '. , /L i

S ] 2 i l l wy 7 e ---&- " ' - " . / " ' "

1',41
Gates ,-'.- ../ " .. - " " "

Other

CH"EG SINCE LAST MUMM 4f IN T..z

. .-

""u th~ner xos ________. ____________________'__

This damn (is) (40v;4 mcrnaco because :4v'M ARKS -PAO _ _ / "''/J

____._ ;" ':" ,£- / 1, z-_-/-d !.- .; _< ,'y./. _t-.+ A.6 9.. -

4, z

"' ' -- " p.:e. - C - - " :'''

Copy to Own"r Datc C j . ,., . . ,._- .. .

,.__ _ __ __ _ __ __ _ _IN ECTR.

(Additionnl ,'ota. Over)

B -. i i u B -- 2"

.. ....... ..... ... . ...... .........- K.- *.. . . ... ....



I ~ ~ ~ ~ .E XEJJ~Hh A~CQM'ROL ^CCL0ISSICN

1 REPORT ON DAI.' INSPECTION

T " 1. IUA1RPITOW DAY N C. STREAM R.-11Rie

* OrlER Aninriean Wonlen Co. ADDRESS [3v0ier.. .

IIn accirdance w-.th Section 20 of Chapter 133, Laws of 1937, the above
-~ ~ dw wa s inspected by me on accoripanied by _______

U ~NOTES ON PHYSICAL9- ITO

I~btet Cc________________________________________

rr

-__-

Thi ______ (i )_______ enceb coue

f -

. - .B - 23 . . . . . ,

-~A dt oa Nctep Ovr 'A-- -- - - .-- .
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. ' NEW HAMI3IKX WATEK COWTRUL UUMM1310 - -

DATA ON DAMS IN NEW HAMPSHIRE

LOCA KiN STATE NO"......
Town ". " ......... County ............ AQ;;... .. . .......................................

. Stream ................. .. . ... ..- .............................. ..................................................... ................................. .

Basin-Primary ................ .. .................... : Secondary ........ ;"-.."..........Ba.s,**in-Primary.....,..,...~o,, ... , . ' J

Local Name ". ............................................. .

Coordinates--Lat. ...... 1.1 .............. ...................o..
GENERAl. DATA J,

Drainage area: Controlled ................ Sq. Mi.: Uncontrolled ................ Sq. Mi.: Total ............ Sq. Mi.) Overall length of dam .... ..Z ..... ft.: Date of Construction ...................................................................-
Height: Stream bed to highest elev ....... 12 ......... ft.: Max. Structure : ............... =t" ..

Cost- Dam ................................................................ : Reservoir ...................................................t DESCRIPTION E T- ,.-.,.---- ." :.-. S :t'y :a:--i-Lj' S:'

Waste Gates

Type ....................................................................... ..

Number ............................ : Size ........................ ft. high x ............................ ft. wide

Elevation Invert .................................................... : Total Area ........................................................ sq. ft.

SH oist ...............................................................................................................................................................

Waste Gates Conduit

Number .............................................. M aterials ...............................................

Size ......................... ft.: Length ............ ft.: Area ............................................................ sq. ft.

Embankment

Type ....................................................................
Height-Max. ........................ ft.: Min ......................................................................... ft.

Top- W idth .......................................................... : Elev ....................................................................... ft.

Slopes-Upstream .............. on ...........:Downstream .................... on ...............
Length-Right of Spillway ................................ : Left of Spillway .........................................................

Spillway

Materials of Construction ............ . ..............................................................

Length-Total .... ............ ft.: Net . ... .. f.
Height of permanent section-max -. ft.: M ................................. ft

z i. i, '... .-lashboards-.Type ............................................................................ H eight . ft.

E L-levation-Permanent Crest .............................................. : Top of Flashboard ........................
Flood Capacity........................... cfs.: ....... ...... ..................... cfs/sq. mi.

Abutments

Materials:...... ..

Freeboard: Max .............................................. ft.: Min ................... ...................... ft.
Headworks to Power Devol.-(See "Data on Power Development")

OWNER ...... ....... ........

REMARKS ':;i - ;<

Tabulation By • ............................



f NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE

LATION AT DAM NO.. .

....................... County ......

..... ............ .. .......................................... County................ ......................................................

I . - a ........... .... ................ ...... Secondary ....... .3,-. , .. ...................................

|ocal N am e .............................................................. ....................................................... ....................

"----DAINAGE AREA

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

ILEVATION vs. WATER SURFACE AREA vs. VOLUME

Surface
Point Head Area Volume

- Feet Acres Acre Ft.

(1) M ax. Flood Height ...................................................................................

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

(3) Permanent Crest ............................ . -

(4) Norm al Drawdown .............................................................................

(5) M ax. Drawdow n ................................................................................

7 (6) Original Pond ....................

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

S..
RESERVOIR CAPACITY i:.:

Total Volume Useble Volume -

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

Volum e ............................ ac. ft. ............................. ac. ft.

Acre ft. per sq. mi............................. . . . .

Inches per sq. maL . ".

'USE OF WATER ... .e oflG rV.. . ..of. ....

_. _-O W N ER ................................. ...... ................... 7. ...... ...................

0ARKS 0oni-4±on Fair

1'•

B - 26

ft . ation By ......... ....................... Date ..... ..... -------
°,:.."., -. ;.4, .- '
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cn.

PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE-DAM RECORD 7- 726

TOWN rrr t TOWN 2 jSTATE
NO. NO

aRIVER .. is R
4STREAM ~~~.4 ________________

DRAINAGE ----------I
GrAMt FOUNDATION

* frPm NATURE or arF
t

MAiTERIIIAL111 OF Earth, Boulders, Split Store
CONSTRUCTION) f

9
PURPOEK PGWE*..2MONSERVA~ffN-DOMI[*?IC-tECR EATION-TIIAN SPORTIOI-.PUDLIC UTILITY

J. O DAM

DNTOP O STEMI7 TOPOPOAMTO 41
DAM O mE OF TREA 17'SPILLWAY CRESTS

fPILLWAVS. LENGTHSI

'3EFVHO BELOW TOP OF DAM 121 LENGTH I norox. 420J'
~LAOHSOARDS Fix-nd

TYPE. HEIGHT ABOVE CREST 11

PEAIGHEAD tpo LSDAD

ZII TO N. T. W. TO N. T. W.

WHEELS. NUMBER

KINDS A H. P.

r rIINERATORS. NME
* INDS IIIK. W.

*H. P. SO P. C. TIME H. P. 73 P. C. TIME

I0a P. C. Err. 100 P. C. Err.

EFERENCES. CASES.
ILANIS. INSPECTIONS.

*REMARKS

. .... Yes. 7.il1. be subject to pcrio ;tc s ci.

ro the ?txblic Service Com-aiSS4:~ . . .

The f or~tLo4 m, :.or:rndu~p on th-: z-bove dz.-; is sT.ttdcovering, ins2)act, n
..eS.,dte.iber £ 6, 197,, cc~: tO '10t""ic C to o .-iqr da ted zts::1t-r 4..,195

3nd bi*ll for sc:ze is e.-closecd.

Skue1 j. Lor

* ~COt- to O~

B -27
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[ APPENDIX C

PHOTOGRAPHS
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Figure 2 -Looking towards the gatehouse from the north
side of the reservoir.

Figure 3 -Closeup of random fill placed on the upstream
slope north of the outlet showing inadequacy
of vegetative cover to prevent erosion.

• . ° . . .
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14i jU r-e t - Closeup of house trailer l oc at ed on north
abutment.

View looking southeast from the crest of the
lamn showinq the area downstream of the dam on
fhe north side of the valley.



Fitpire 8 -A pile of sand and gravel at the toe of the -

downstream dry masonry wall on the north side

of the outlet channel.

F1 luli 1) 9-Vi ow o )t a tree stump in the downs t-ream fac (w f

the, damn, about 50 feet south of the pI] a

S.**~~~*c * 4 w~f



Figurt, II0 L ookinq along the downstream face of the dam.

Fimi~ 1] Lookinq up)streamf at the spillway and qiatehouse.



Fme12I.lunkii 1al1dt tho stoploq spil I waTy and the ups t rI'aI

(Itl( 1 fIace ot the qa tchouse and gjate li ftinq mecharni SI.

-- U

F1 i ui rf? 1 3 1Look i m(: up t. ream a t the rese rvoi t.1froi t hie
no r t h ond of the embanikmen t

C- r



re14 -Vt ow ! thO ouLtlet ch annel1 from the t(-),) 0l

*the Jam~. !qutc the debris.

inq i- ', t he cresL of f-h( iam f tow ]wh
north ii hu t m( 11 - . , .. V
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NATIONAL PROGRAM OF INSPECTION OF
NON -FED. DAMS SCALE N MILES

UNION LAKE DAM02

BARRINGTON, NEW HAMPSIE
REGIONAL VICINITY MAP

AUGST 978MAP BASED ON US GS 15 MINUTE QUADRANGLE
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r APPENDIX E
~ IINFORMATION AS

CONTAINED IN THE NATIONAL
INVENTORY OF DAMS
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