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Identification No.: NH00223

Name of Dam: Lovell Lake Dam

Town: Wakefield

County and State: Carroll County, New Hampshire
Stream: Branch River

Date of Inspection: 19 June 1978

BRIEF ASSESSMENT

Lovell Lake Dam is 10 feet high, averages about 15 feet wide and
is 240 feet long. It is an earthen embankment contained within
a vertical dry stone masonry downstream wall and a concrete
upstream wall (concave upstream). The dam spans the headwaters
of the Branch River in east central New Hampshire. A 20°'x36'
three-sided box spillway has been built integrally with the
concrete upstream wall. The 20' width contains an uncontrolled
weir, the two 36' legs contain 7 bays of stoplogs, one of which
has its sill at the elevation of the spillway apron. Water flows
from the box into a 80' long conduit under State Route 109.
Lovell Lake is now used for recreational purposes. The lake is
2.4 miles long and has a surface area of more than 500 acres.
Maximum storage is 2,400 acre-feet.

The dam is in fair condition. Major concerns are: inadequate
outlet discharge capacity, seepages at the downstream toe, and
its small freeboard. Additional concerns include: erosion of
the embankment on both sides of the spillway, a stump and several
trees near the downstream wall, cracks in the upstream concrete
wall, and large boulders thrown or pushed onto the spillway apron.

Based on size and hazard classifications in accordance with Corps
guidelines, the test flood is the Probable Maximum Flood. With
stoplogs in place a PMF outflow of 3050 cfs (622 csm) would
overtop the dam by 1.6 feet; therefore the spillway is considered
inadequate., With stoplogs, the spillway will pass 63 cfs, or 2
percent of the PMF. With stoplogs removed the spillway will

pass 1329 cfs. A major breach at maximum pool would probably
result in the loss of less than 10 lives and appreciable

property damage.

The owner, New Hampshire Water Resources Board, should implement
the results of the recommendations given in Section 7.2. within
two years after receipt of this Phase I Report. The operating
and maintenance measures recommended in Subsection 7.3.b. should
be implemented within one year after receipt of this Phase I

Warren A. Guinan
Project Manager
N.H. P.E. No. 2339
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This Phase I Inspection Report on Lovell Lake Dam has been
reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommenda-
. tions are consistent with the Recommended Guidelines for
. safety Inspection of Dams, and with good engineering judgment
; and practice, and is hereby submitted for approval.

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

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE -'_- ®
This report is prepared under guidance contained in the Coee
. . . —-——— -l - - -
Recommended Guidelines for Safety Ingpection of Dams, for PY *‘;““‘

Phase I Investigations. Copies of these guidelines may be s T
obtained from the Office of Chief of Engineers (OCE), RERRRICIR R
Washington, D.C. 20314. The purpose of a Phase 1 Investi-
gation is to identify expeditiously those dams which may BONERERR
pose hazards to human life or property. The assessment of T ]
the general condition of the dam is based upon available . PS ® h
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investi-
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
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 environ-
ment of the structure.

It is important to note that the condition of a dam depends
on numerocus and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at

some point in the future. Only through continued care and
inspection can there be any chance that unsafe conditions
be detected.

Phase 1 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 inadeguate
condition. The test flood provides a measure of relative
spllluav capacity and serves as an aide in determining the
necd for more detailed hydrologic and hydraulic studies,
con81dcr1ng the size of the dam, its general condition and
the downstream damage potential.

iv

.
»
.
»

A . o2 o,




B ) RO

CONTENTS
Title

LETTER OF TRANSMITTAL..¢c..veeessocens

BRIEF ASSESSMENT......cc0e. ceesessenn

REVIEW BOARD PAGE.......... N
PREFACE. .. .ccueceeccncans O
CONTENTS........ et e ceeeesenan
OVERVIEW PHOTO. .. cccveevecenceesancas
LOCATION MAP........ cess e s seencanan

SECTION

1 PROJECT INFORMATION .. ¢ eoceeocecscoscocsososanoesassocasse

1.1 General.......eeeeeasecccnns
1.2 Description of Project......

1.3 Pertinent Dat@...cceeeescsccsosnscssosas c e e es e

2 ENGINEERING DATA. .t cceveeoss ce e
2.1 Design..... ceec s e e aaan .-
2.2 ConstructioN....eeeecoceocsss
2.3 Operation..... ceeesans casene
2.4 EvaluationN.....eeveececeanaes
3 VISUAL INSPECTION..:.eeeeoosascce
3.1 FindingsS....cceeeeee et eeesen

3.2 EvVAlUAtiON.eeeeeseosseeocesecsacecencscencsecscecsses .

4 OPERATIONAL PROCEDURES..... cese e
4.] ProcedUreS..cecccecsceccacs .o
Maintenance of DaM....ceeo e

L~ =N
U W

Evaluation........ cecvosaoan

ooooo ¢ o o e

Maintenance of Operating Facilities..
Description of Any Warning System in Effect.......

5 HYDROLOGY AND HYDRAULIC ANALYSIS.....eecceeacercoccscns

5.1 Evaluation of Features......

® 0 e 0 0 0 0 0

6 STRUCTURAL STABILITY....... e s s e s s e escese s oo e e e e
6.1 Evaluation of Structural Stability...
7 ASSESSMENT, RECOMMENDATIONS, & REMEDIAL MEASURES.......

7.1 Dam Assessment......cccee-0 .
7.2 RecommendationsS........eces.
7.3 Remedial MeasureS.......-. . e

APPENDICES

CHECK LIST -~ VISUAL INSPECTION.......
INSPECTION REPORTS/SKETCHES........ .o

PHOTOGRAPHS (Figures 2 = 14).....ccctececnncenssocncansa ceenn

HYDROLOGY/HYDRAULICS....ecveveen ceaen
INVENTORY DATA. ...t eereecenanans . e

A IS N -2 AN S A S Y R A A up i B PR e Lo s hAu e SE SR St S S 4
P - R Tt S R

Oa~oaoonoahw= -

moaowy

AR




Figure 1 - Overview of Lovell Lake Dam.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
LOVELL LAKE DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1978,
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 &
Company, Inc. 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 {iQfﬁtf:t

a. Location. Lovell Lake is located in the Town of » °
Wakefield, New Hampshire. The dam impounding the lake spans ‘ )
the headwaters of the Branch River. Below the dam the Branch
River flows about 9 miles to its confluence with the Salmon
Falls River in Milton Three Ponds about 3 miles above the
Milton Threec Ponds Dam. The Salmon Falls River in turn joins
the Cocheco River 25 miles below the Milton Three Ponds Dam ' ®
to form the Piscataqua River. Lovell Lake Dam is shown on ) ' '
the U.S.C.S. Nuadranale, Wolfeboro, New Pampshire, with
coordinates approximately at N 43° 33*' 11", w 71© o1' 32",
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Carroll County, New liampshire. {See Location Map page vii.)
b. Description of Dam and Appurtenances.
Lovell Lake Dam is an earthen embankment with a vertical
upstream concrete wall and a vertical downstream dry masonry ; T e

(stone) wall. The concrete wall is convex downstream. The
dam is about 240 feet long and 10 feet high. The crest width
ranges from 10 to 16 feet. A box stoplog and uncontrolled R
overflow spillway Ls located at the center of the upstream - ?'“:;f
wall. The box is 36 feet long by 20 feet wide. Four bays ) ’ )
each of stoplogs are located on either side at right angles
‘ to the uncontrolled overflow spillway. These stoplogs must
- be manually removed. The concrete sill of 7 bays of the
stoplogs i1s 4 feet below and the sill of the eighth bay is
8.8 feet below the crest of the uncontrolled spillway.

. Discharge from the spillways flows across the apron through
[ﬁi an old stoplog spillway and into a conduit about 80 feet °
* long that passes under State Rocute 109 and discharges into

an open channel west of the rocad. The inlet consists of a

reinforced concrete box culvert 4.25'H x 8'W. About 25

feet from the upstream end the opening is restricted to

4'Hx4'W.

c. Size Classification. Intermediate (Hydraulic height-
10 feet, Storage - 2,400 acre-feet) based on storage
(21,000 te <50,000 acre-feet) as given in the OCE
Recommended Guidelines for Safety Inspection of Dams.

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

e. Ownership. Lovell Lake Dam is reported to have been
built sometime before 1820 by the Great Falls Manufacturing SR
Company for use in their milling operations. Ownership e
passed on to the Public Service Company of New Hampshire
sometime between 1325 and 1931. The New Hampshire Water
Resources Board (NIWRB) acaquired the dam and water rights
in December of 1963.

f. Operator. Mr. Vernon K. Knowlton, Chief Engineer,

New Hampshire Water Resources Board, 37 Pleasant Street, -
Concord, New Hampshire 03301, is responsible for the opera-
tion of Lovell Lake Dam. Phone (603) 271-3406.

g. Purpose of Dam. The original structure impounding .
Lovell Lake was constructed to provide greater industrial -

water storage [or the Great Falls Manufacturing Company.
Under the ownership of the Public Service Company of New
Hampshire, Lovell Lake was utilized primarily as conservation
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storage for the generation of hydroelectricity for the
region, with some recreational usage. Lovell Lake is
presently used for recreational purposes only.

h. Design and Construction History. Little information
was disclosed concerning the original design and construction
of the dam. It is reported that the first structure was
basically a stone wall reinforced by an earthen embankment.
The Great Falls Manufacturing Company rebuilt the dam in 1918.
The upstream side was refaced with reinforced concrete, 15
inches thick. Work also included reconstruction of the
sluiceway and gate.

Lovell Lake Dam was rehabilitated by the NHWRB in 1965. The
outlet facilities were replaced with the present rectangular
box stoplog spillway.

i. Normal Operational Procedures. No formal operational
procedures were disclosed. Normal pool elevation during the
summer months is about 570' MSL. This level is maintained by
setting the stoplogs approximately 3 inches below the ungated
overflow spillway crest. After the recreational season the
lake is drawn down approximately 3 feet by removing stoplogs.

The dam is visited on a weekly basis by the NHWRB. Tt T

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 4.9
square miles (3,136 acres) of gently to steeply~-sloping
wooded terrain. The normal recreation level has a surface
area of 538 acres, which is equivalent to 17 percent of the
watershed.

b. Discharge at Damsite

(1) Outlet works (conduit+ under State Route 109) -
total capacity - 116 cfs

(2) Maximum known discharge at damsite - unknown. No
information regarding past overtopping was disclosed.

(3) Ungated overflow spillway capacity at maximum pool
elevation - 9 cfs @ 570.6' MSL

(4) Gated (stoplog) spillway capacity at recreational
pool elevation (stoplogs removed) - 1,100 cfs & 570.0' MSL

(5) Stoplog spillway capacity at maximum pool elevation -
1,320 cfs @ 570.6' MSL

(6) Total spillway capacity at maximum pool elevation -
1,329 cfs @ 570.6' MSL




c.
(1)
(2)
(3)
(4)
(5)
(6)
(7)

Elevation (ft. above MSL)

Top of dam - the crest varies from 570.6 to 572.3
Test Flood pool - 572.9

Full flood control pool - not applicable
Recreation pool - 570

Spillway crest - 561.5 (assuming stoplogs removed)
Upstream portal invert low level conduit - none

Streambed at centerline of dam - 560.7

(downstream invert of stilling basin measured 8/2/78)

(8)
(9)
d.
(1)
(2)
(3)
e.
(1)
(2)
(3)
(4)

(1)
(2)
(3)
(4)
(5)

Maximum tailwater - unknown

Design surcharge (original design) - unknown
Reservoir (miles)

Length of maximum pool - 2.4

Length of recreational pool - 2.4

Length of flood-control pool - not applicable
Storage (acre-feet)

Recreational pool - 2,000

Flood control pool - not applicable

Test Flood pool - 3,790

Top of dam - 2,400

Reservoir Surface (acres)

Top of dam (embankment) - 550

Test Flood pool - 630

Flood-control pool - not applicable
Recreation pool - 538

Spillway crest - 453

Tete e “o,
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g. Dam

(1) Type - earthen embankment with a vertical concrete
wall on the upstream side and a vertical dry masonry wall
on the downstream side.

{2) Length - 240' (measured), 260' (from past inspection 's;;f;:f‘
reports) o L

(3) Height - 12'(structural height)

(4) Top Width - ranges from 10'-19' (earth crest)

(5) Side Slopes - vertical

(6) Zoning - unknown

(7) Impervious Core - unknown i_ [
(8) Cutoff - unknown , o

(9) Grout curtain - unknown

h. Diversion and Regulating Tunnel - not applicable ’ L l
i. Spillway

(1) Type - ungated concrete overflow weir and stoplog box

(2) Length of weir - 20' (ungated); 40'(stoplog)

(3) Crest elevation - 570.3' MSL(ungated); 561,5' (all
stoplogs removed) (See (7) below.)

(4) Gates - not applicable
(5) U/S Channel - Lovell Lake

(6) D/S Channel - Discharge flows into a culvert that
passes under State Route 109 for a distance of approximately
80 feet. Downstream of the culvert the channel is about 20 <o
feet wide, consists of a gravel bottom, and has trees and ) ®
brush growing on the banks. LT

{(7) General - The stoplog spillway is comprised of
eight bays separated by 2' wide concrete piers. Seven bays
are at invert elevation 566.3' MSL; the eighth bay is at RN
invert elevation 561.5' MSL. There is a 4' wide reinforced ) ®
concrete service bridge over the stoplog spillway. This ‘
access bridge is 0.5 foot thick. The top of the service
bridge is at elevation 572.3' MSL.




SECTION 2
ENGINEERING DATA

2.1 Design

A search of the files of the New Hampshire Resources Board
disclosed « limited amount of recorded information
concerning only the design of the present cutlet structures
at Lovell Lake. Plans ot the spillway reconstruction in
1964 were found and used in tle hydraulic computations.

2.2 Construction

No pertinent information regar:.iing the actual construction
of the present outlet farcilities at Lovell Lake was
disclosed.

2.3 Operation
No formal operatilonal procedures were disclosed. However,
correspondence reflecting past operational practice were
discovered and validated.
2.4 Evaluation

a. Availlability. Only a limited amount of data on

the actual design and construction of the spillway at
Lovell Lake Dam was disclosed.

b. Adequacy. The information obtained from extensive
data collection efforts was not adequate to determine the
hydraulic characteristics of Lovell Lake Dam. Supplemental
data established by field investigation was needed to
complete the engineering analysis. Because of the limsted
amount of detailed data available, the final assessments
and recommendations of this investigation are kased on the
visual inspection and the hydrologic and hydraulic analysis.

c. Validity. The visual inspection 1is generally
consistent with the 1964 spillway reconstruction plans.
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SECTION 3 - -
VISUAL INSPECTION : -
]
? i i _—
3.1 Findings ° °

a. General. Lovell Lake Dam is a small dam which
impounds an intermediate-size reservoir. The watershed
above the reservoir is gently to steeply sloping and
heavily wooded. Cottages and homes have been built around

the perimeter of the reservoir. . -";\:

b. Dam. Lovell Lake Dam is an earthen embankment with
a vertical upstream concrete wall and a vertical downstream
dry masonry wall. The dam is convex downstream. (See
Appendix C - Figures 2,3, and 4.) The dam is about 240 feet :
long and 10 feet high. The crest width ranges from 10 to ® °
19 feet. Fill has been placed against the reservoir side - _ 1
of the upstream concrete wall and the water depth at the : o
upstream concrete wall varies from 0 to 4 feet. The

minimum freeboard at the time of the inspection was 1.1 feet. o 'j
The crest of the dam is covered with grass. Grass cover R ~1
along the south embankment is thin, with some bare patches “ ®

of ground. Erosion along the south embankment, probably
due to wave action, was noted. (See Appendix C - Figure 5.)

The Town of Wakefield has a public bathing beach on the
south abutment of the dam. (See Appendix C ~ Figure 6.)

There are two seepages downstream of the dam. One of the
seepages discharges at the east edge of the pavement on State
Route 109 downstream from the downstream dry masonry wall.

(See Appendix C - Fiqure 7.) The pavement is broken and

the shoulder is soft at the location of this seepage. The e
water being discharged was clecar at the time of the inspection. ".""“‘"“.‘“""*
The second seepaqe is taking place about 13 feet from the T ]

downstream toe near the bathing beach at the south abutment.
(See Appendix C - Fiqure B.) The elevation at which the

seopage was discharging was only 1.4 feet below lake level ROATAY
at the time of the inspection. The water being discharged T,
was clear. ° 4 ‘o

There 1s one stump at the top of the downstream dry masonry
wall, and several trees are growing at the base of the g -
downstream dry masonry wall. AR

At tho time of the inspection, the freeboard in the vicinity '.i. .'
of the south abutment was only 1.2 feet. .




There are several cracks in the upstream concrete wall (see
Appendix ¢ - Figure 9); no leakagce was observed at the
downstream side of the dam in the vicinity of these cracks.

c. Appurtenant Structures. A three-sided overflow
spillway is locatced near the center of the dam. The box
spillway structure is approximately 36 feet long by 28 feet
wide (outside dimension.) Each 36-foot long side contains
four stoployg sections. (see Appendix C - Figure 10.) The
end of the box spillway section has a 20 foot wide concrete
overflow weir. (See Appendix C - Figure 11.) The _ake
level is primarily maintained by the stoplogs. There is
no low-level outlet gate on the dam. One stoplog section
extends to the bottom of the spillway discharge channel and
can be used to drain the lake i1f all stoplogs were removed.

The box spillway is constructed upstream of the original dam
and abuts the old stoployg spillway section and outlet
channel. Design drawings indicate the box spillway was
constructed subsequent to 1964.

The concrete walls and floor of the spillway are in good
condition with only loss of surface laitance eroded away
due to contact with discharge water. Numerous rocks and
boulders (3-15"size) have been thrown into the discharge
channel by vandals.

The concrete service bridge and railings are in good
condition. The steel angle stoplog supports are showing
only minor evidence of corrosion. The wood stoplogs are in
good condition with some leakage noted between the stoplogs
and around their ends.

The original concrete stoplog spillway section is still in
place, immediately downstream of the newer concrete box
spillway. (See Appendix C - Figure 12.) It was constructed
integrally with the dam embankment, and has considerable

sur face erosion. The concrete surface has eroded exposing
the course aggregate to a maximum depth of 1 inch.

The wooden shed that has been constructed over the discharge
conduit 1s showing signs of deterioration. The inside of
the shed could not be inspected to determine the function

of the building in relation to the operation of the dam.
Serious erosion, probably due to trespassing, is occurring
on the downstream side of the embankment on both sides of
the shed. {See Appendix C - Figure 13.)

d. Reservoir Area. The reservoir slopes are gentle to
steep and are covered with trees and brush. (See Appendix
C - Figure 6.) Numerous cottages and homes have been built
8
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along the southeast portion of the perimeter of the
reservoir. Little sedimentation was observed in the
reservoir.

e. Downstream Channel. The downstream channel for
approximately 80 feet below the dam is enclosed in a
conduit, of varying cross sections, under State Routc 109.
The entrance to the conduit is concrete lined; below the
exiting end the channel consists of sand, stones, and
boulders. Brush and trees overhang the channel. (See
Appendix C - Figure 14.)

3.2 Evaluation

Based on the visual inspection, the condition of Lovell
Lake Dam is considered to be fair.

The principal conditions which are of concern with respect
to the long-term stability of the dam are:

(1) Small freeboard between summer pool level and
top of dam;

(2) Use of the sandy south abutment as a bathing
beach with the attendant problems of trespassing on the
south embankment and potential for serious erosion;

(3) Erosion of the embankment at the shed;

{4) Seepage at two locations downstream of the
south embankment;

{5) Presence of at least one stump and several trees
near the downstream dry masonry wall and the possibility
that piping could start when the tree roots rot;

(6) Cracks in the upstream concrete wall through
which leakage could occur, which could cause piping
through the embankment; and

{7) The rocks that have been dumped into the spillway
structure could be carried into the discharge conduit and
could partially plug the conduit.

e e e .
et e e T s
S .

IS O WP W




v e raean T

SECTLION 4

QPELRATIONAL PROCEDURES
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SECTION 5
HYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. Design Data. No original hydrologic and hydraulic
design data (circa 1820) were found for Lovell Lake Dam.
However, hydrologic and hydraulic information, dating from
the ownership of the structure by the Public Service Company
of New Hampshire to the present ownership by the New Hampshire
Water Resrouces Board, were found and assessed to determine
thelr acceptability in evaluating the overtopping potential
of Lovell Lake Dam,

b. Experience Data. No information regarding past
overtopping of Lovell Lake Dam was found.

c. Visual Observations. No visual evidence was found
of damage to the structure caused by overtopping at the time
of the inspection. However, erosion of the upstream face,
apparently caused by wave action, was noted.

d. Overtopping Potential. Lovell Lake Dam is classified
as being intermediate in size having a maximum storage of
2,400 acre-feet. The normal recreation level has a surface
area of 538 acres, which is equivalent to 17 percent of the
watershed.

To'determine the hazard classification for Lovell Lake Dam,
the impact of failure of the dam at maximum pool was assessed
using Guidance for Estimating Downstream Dam Failure Hydro-
graphs issued by the Corps of Engineers. The analysis covered
the reach extending from the dam to Route 109, immediately
downstream of the dam. Failure of Lovell Lake Dam at maximum
pocl would probably result in an increase in stage of approxi-
mately 1 foot over Route 109. An increase in water depth of
this magnitude would ' obably result in the loss of less than
10 lives and cause appreciable property damage.

As a result of the analysis described above, Lovell Lake Dam
was classified - Significant Hazard. Using OCE Recommended
Guidelines for Safety Inspection of Dams, the recommended
test flood is the Probable Maximum Flood. The test flood
inflow for Lovell Lake Dam, having a drainage area of 4.9
square miles, was determined to be 3920 cfs (800 csm). The
test flood discharge after routing was determined to be

3050 cfs (622 csm).

11
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The inadequacy of the outlet works makes overtopping potential
great during periods of high runoff. Lovell Lake [am is
unable to pass the test flood without overtowvping. ‘he water
depth over the dam enbiankment was calculated to be 1.6 feet.
The spillwayvy capacity, with all stoplogs repoved, i1s less

thar 44 percent of the test flood. The capacity of the
condunit downstream of the spillway is only 4 percent of the
test flood.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The visual observation revealed the following condi-
tions that may affect the long-term integrity of the dam:

(1) Seepages along the toe of the left embankment.
The seepages occurring under the current low head indicate
that areas within the embankment are permeable.

(2) Erosion of the embankment near the storage shed
caused by trespassing, and general potential for erosion
of the dam embankment initiated by uncontrolled tres-
passing on the dam.

(3) Low freeboard and inadequate outlet discharge
capacity which may cause the dam to be overtopped and
eroded during periods of high inflow or wave activity.

(4) Numerous cracks in the curved upstream wall.
These cracks are sources of flow of water into the embank-
ment which may eventually lead to piping and erosion.

(5) Trees growing from the downstream face. The
tree roots could lead to piping when the roots decay.

(6) Lack of sufficient vegetation and erosion pro-
tection along the south embankment.

b. Design and Construction Data. No information was
disclosed indicating the as-built conditions of the
original dam, foundation material, or character of the
earthfill. Design drawings dated November 9, 1964, by the
NHWRB are available for the three sided concrete box
spillway. Visual inspection indicated the physical
conditions are similar to the information provided on the
design drawings.

c. Operating Records. No records pertinent to the
structural stability of the dam were disclosed.

d. Post-Construction Changes. Tn 1918, the unstreanm
side was refaced with reinforced concrete, 15 inches thick,
and the sluiceway and gate were reconstructed. The box

spillway was added by the NHWRB in 1965.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURLES

7.1 Dam Assessment

a. Condition. The visual inspection indicates that
the dam i1s in fair condition. The principle concerns with

respect to the condition of the dam are:

(1) The spillway and the conduit that extends from
the spillway to the west side of Route 109, downstrcam of
the dam, are not adeguate to carry the test flood;

(2) Small freeboard between summer pool level and top
of dam;

(3) Seepage at two locations downstream of the south
embankment;

(4) Use of the sandy south abutment, which has no
vegetation, as a bathing beach, with the attendant problems
of trespassing and erosion;

(5) Erosion of the embankment on both sides of the
storage shed;

(6) Presence of at least one stump and several trees
near the downstream dry masonry wall, and the possibility
that piping could start along channels formed when the tree
roots rot;

{(7) Cracks in the upstream concrete wall through which
leakage could occur and cause piping through the embankment;
and

(8) Rocks that have been dumped into the spillway
structure which could be carried into the discharge conduit
and could partially plug the conduit.

b. Adequacy of Information. The information available
is such that the assessment of the dam must be based primarily
on the visual inspection.

c. Urgency. Recommendations in 7.2 below should be
implemented by the owner within 2 years after receipt of
this Phase I report. The operating and maintenance pro-
cedures in 7.3.b. below should be implemented by the owner
within 1 year after receipt of this Phase I report.

d. Need for Additional Investigation. The information
available from the visual inspection is adequate to identify

15
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the potential proble: .. Arer overtoppiin s, soenacy,
and leakage intc the countiol sbhaft of the gates. these . _
problems require the gttention of a competens ongineer ST
Wwho will have to makse adairioonal cnocincering studies to ' C
design or zpecify ropedial measas o5 Lo 1rectit ) the proplems.

If left unantended, the probloms coculd lead to instabiliity . ®
of ths structure.

’ Jhoooh E i

7.2 coate ndat liors, CUots weconumended thar e NHWEB oo e
shoui. ‘ompiish Lhe romedlal measures resulting fromw the T

a.  Lvalnate further thoe hydrology and hydraulics of
the reservoll, uanl, sp.oiiway, and discharge conduit, and
desiya such chanaes as ave necessary.

e Remedy the seepage conditions at the two locations - -
downstream of the south hals of the dam, ) °

c.  Modify the beach area near the south abutment in
such a way as tn permic the use of the keach and at the
same time ensure against trespassing and erosion.

7.3 Remedial Mcasures ) °
a. Alternatives. The NHWRB should, as a practical Lo X

alternative pending i1mplementation of the above .

recommendations, operatce the summer lake level at least »_f

six inches lower so as to provide more storage and freeboard, | S

thereby minimizing the potential for overtopping during any BN ®

major flood event.

b. Operating and Maintenance Procedures.

(1) Repair the erosion next to the storage shed.

{(2) Monlitor the seepaqge downstream of the dam on a
weekly basis.

(3} Control trespassing on the dam which could lead o R
to erosion and further vandalisn. " -

(4)  Remove the rocks that have beoeen P ot he -
spillway structurs Ly vandals and control trooroas g

(5) Renove trees, St o, el Dotes e s, .
backfill the root excavalions wita o cultalooe 500, oo s .
direction of a competent crnganoee: . ) °

(o) Repair the oracke an the o et
upstroan side of the dam.
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(7) Establish a round the clock surveillance during
periods of unusually heavy rainfalls, and develop a formal
warning system for alerting residents in case of emergency.
The warning system should be included also in the written
procedures ol "Project Linkup", a disaster plan involving
Civil Defense (as coordinator), state agencies, and town
ofricials. "Project Linkup", at this time, is in draft
form awaiting the Governor's approval.

L X
®

(8) Continue periodic inspection systems on a bi-
annual frequency.
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APPENDIX A

CHECK LIST - VISUAL INSPECTION
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VISUAL INSPECTION CHECK LIST ! o

PARTY CRCANIZATION

PROJECT Lovell Lake bDam, N.H. DATE June 19, 1978 o -‘“;;__

TIME 10:00 A.M.

WEATHER Sunny ,warm

W.S. ELEV, 570.1 uy,s.560.7DN.s.

1. warren Guinan 6.
2. Stephen Gilnan 7.

3. Robert Langen 8,

L, Robert Hirschfeld 9.
5. John Falcione 10.

PROJECT FEATURE INSPECTED BY REMARKS | .
1. Hydrology/Hydraulics R. Langen
2. Structural Stability S. Gilman o o
3. Soils and Geology R. Hirschfeld " * _

L, Mechanical J. Falcione
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PERIODIC INLPECTIOL Ciboe LLIUY

PROJECT Lovell Lake Dam, NH

DATE _ June 19, 1978

. f
- e
Ly

PKOJECT FEATUKE _Dam Embankment NAME
DISCIPLINE I NAME
AREA EVALUATLD CONDIT IONS
EM EMBANKMENT
Cregt Elevation 568.9
Current Pool Elevation 570.1
Maximum Impoundment to Date Unknown

surface Cracks

Pavement Condition

Movement or Settlement of Crest
lateral Movement

Yerticel Alignment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Tregpassing on Slopes

floughing or Erosion of Slopes or
Abutments

Rocl Slope Protection - Kiprap Failures

Yrusual Movement or Cracking et or
Resr Toes

Unwsual Embankment or Downgtream
beepage

Piping or Boils
Foundation Drejnage lFeatures
Toe Drains

Instrumentation System

None observed
Not paved
None obserwved
None observed
Good

Good

Erosion of embankment next to gatehouse

None observed

‘Town beach is partly on south end of dam

See "Condition at Abutment and at
Concrete Structures"

INohe:

None observed

pbeepage at two locations downstream of
Ham

None observed

None observed

None observed

None observed

A-2
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PoiICRIC TNOPECTI N CHECH LIST N
: PROJECT Lovell lLake Deut, HH pATe June 19, 1978
[ PROJECT FEATUK: wpillway outlet and conduit NAME

DISCIPLINE NAME SRS
PR . N
)
AREE LVALUATLD CONDITION T
OQUILET Womth = {10A sl CHANIEL ALD e

INTArE SN UCTULET T °
. proach Chaenie ‘
&. Approach Cheniel Lovell Lake forms the approach N
Slope Conaations Vertical slopes t' ]

ondi . y .. .
Bottom (Conditions Not visible ’ j
Rock Slides or Falls None ' >
Log Boom None ‘._:? . *

o
Debris None ]
Condition of Concrete Lining Not applicable :{':.-}j:',:,.{:j::
Drains or Weep Holes None visible X ';i.'-v _;_-";‘_:.j

b, Intake Structure o
Condition of Concrete .__‘j;.;:;..‘:__j_.._:i'
Stop Logs and 3lots . ) LT
p Log 0 Good condition. Considerable leakage T
through stoploy joints T e ]
1
T
X
. 1
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PERICDIC IR oo bons CWer 11LT
progrer__ Lovell Lake Dam, NH . DATE  June 19, 1978
VROJECT FEATUR: Spillway Weir . NANY:
DISCIFLINE N NAME
AR EVATUATR D CONDTTION
QUITET WORKS - SPTI04aY WEI, AlbivacH
AUD DISCHAWGE CHANITLG
&a. Approach Cnanncl See previous page
Genersl Tondition
Loose Rock Overhanging Channcl
Trees Overhanging Channel
Floor of Approach Channel
b, Weir and Training Walls
General Condition of Concrete Good
Rust or Staining Only at embedded angles at stop logs
Spalling None
Any Visible Reinforcing None
Any seepeyce or LEftlorescence None
Drain Holes None
¢. Discharge Chaunnel
General Condition Good
Loose Rock Overnunging Chaniel None
Trees Overhangin, Cnatinel Several trees overhang channol i i;
Floor of Chunncl Sand, gravel and boulders . ,i
Other Obstructios None observed ® 4
RO
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PROJECT

PERIODIC

Iovell lake Dam, NH

o CPION CHECKR LIST

DAYE  June 19, 1978

PROJECT FFATURE Service Bridge

NAME,

DISCIPLINK

NAML

AREA EVALUAYED

CONDITION

OUTLET WORKS - SERVICE BRTIaE

Super Structure
Bearings

Anchor Bolts
Bridge Sesat
Longitudinal Members
Under Side of Deck
Secondary Bracing
Deck

Drainage System
Railings

Expansion Joints

Paint

Abutment & Piers

General Condition of Concrete

Alignment of Abutment

Approach to bkridge

Condition of Heat & Buckwall

DR S I R S SR L R L R P S
i o N VK BN, WPRIC TP ST W R S IR I W, WP ot Wy Py

To stoplogs and spillway

Concrete to concrete
None

None

Good

Good

None

Good

None

Good Condition

None

Railings good

Good
No visible movement
N/A

Concrete ~ Good

B
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PELLODIC INSHECT TGN CHECK 1LIST i = °
PROJECT  Lovell Lake Dam, NH DATE  June 19, 1978 |
PR 7ECT FEATURL Conduit Entrance: NAME
DISCIPLINE NAME ST e
AREA LVALUATED CONDTTION
OUTIET WORKS - TRANSTITON AUD CONDUTT - .

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

IR S AP ST

Surface eroded due to years of
submergence. Visual observation
indicates that an average of % inch
has eroded away from surface with a
maximum of 2 inches on right wing wall. L]
No reinforcing was visible. : o
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proJECcT ovell Lake Dam, NH

ECT FEATURE

AREA EVALUATED

_Reservoir

papg June 19, 1978

NAME R. lLangen = | ®

REMARKS [ ]

Stability of Shoreline
Sedimentation

Changes in Watershed
Runoff Potential

Upstream Hazards

Downstream Hazards

Alert Facilities

Hydrometeorological Gages

Operational & Maintenance
Regulations

-'- .-.—V'.<. .i.-u-\‘;- - ST . - . . . - - . T e
S W WA S, S, SOuL. SO, SN S S SO . S P R WUEL L. A S S NS )

Good .

No visible problems

Minor

Several homes; lowest is about
6' above lake

Road, culvert, garage

None observed

None

None observed

PP PP AN WAL W Wil W




—— ﬁj4TﬁJ-——F—-—-F-,-——-,—-—--—-—-—-——

APDPENDIX B

INSPECTION REPORTS/SKETCHES
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August t2,.1975

dourd of Selectmen
wakeflield
New Hampshire 03838

Centlemen:

A recent inspection of the dam at the ~utlet of lLovell Lake
tadfcates thot this srea, which {s-adjacent to. the town's beach areca,
under lesse from the wWatexr Resources Board, s baing abuged.

At the time of the 1nspection parties using :Hefbatbing fact
litles wers swizuing in the srea adjacent to the dam, which i{g in
violation of the lease agreement; were pulling stona of£* the botten
of the pend and 4apﬂqttinz then below the s aoxll@ﬁi} tho atone retaining

wall drunstrean of the dad “is bclng torn apart; l.e., {ndividual scones

are Seiny rolled {nto tha srea below the embankmant; stones are belig
dropred {nto the culvert entrance below the gatehouse; and a fence on
the dan has been diewuncled “tharafora opening up. access to the Jam
frea ths besch area.

Ibis office requests that the town of Kukefiold more properiy
qupervise this area and maintain {t from damage.. Dam operatore froa
the WaterResources Board's. office have becu.told that no uxaﬁiﬁ
allowed on the dam}- however, iE" appear& thae thefother, corditione,
exiJ:Lng above are not being supervised.

Could we suggast that tha energy used to.place the stores vithiu
the spllivay be agaln:used: to remove them from this area so that during
tioes of high flow thay do not impede the flow ucder the' highway znd
becene daposited downstrean., 'During the fsll while ouv construction
crew 13 in the {mmwediate area’ve hope to muke other changes to the
struceure which will help eliminate,some of this problem,

Cur ataff {9 alwayse, avatlublc to assist you in accoaplishing:

the abov
Réspéctfully yours,
Georgé M. McGee, St.
Chalroan

GIC1/VAR/ py




NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

LOCATION

STATE NO...241.06 -7 .
Town Wakefield

Streai: ... “ovells 7 4 or

..........................................................................................................

. R 1 \ o}
Basin-Primary Plscatagua H,

....................................................................................

Local Name

.............................................................................................

Coordinates—Lat.

........................................................... LODEZ. sttt cscssimesr s cesaese e cseesnacesoce seesasanssstrane
" GENERAL DATA Y,
Drainage area: Controlleq .................... Sq. Mi.: Uncontrolled .vnnennn. Sq. Mi.: TOMI.H.?.E@. ....... Sq. Mi
Overall length of dam EL) ..... :'L;.ft.: Date of ConSIFUCHION  tiirniircevecreescnsansotneesesormssasanssesaasmsssassssssesssnsraneres
Height: Stream bed to highest elev. lo 107 ft.: Max. Structure .o ft.
COoSt—DAaAM e I RESEIVOIT et et saten -
DESCRIPTION  Beo /95t 2 € L rrty ‘ '
Waste Gates
TYPE  eevrevetrerierieeererserees e i s e s e rers s eb st R s et sebr A SRS RS o4 SRR RN R SRS B2 eSS e SRS s et SSme sS4 4 e e #2720 s nataen
Number ... 1o P Size e o W ft. high X e, 5.417’ ........................... ft. wide
Elevation Invert ... LLe D : Total Area .vvvvcecrensnensconsennnes 3q. ft.
TTOISE ettt cre s b saesa s s e s sbeseb e s e s s R R a e s e
Waste Gates Conduit
NUMDET e D MALErIAlS i se v eea s e s se g e e
SILE St Lengtho fLo ATRA ittt e cre e e eene sq. ft
Embankment -
D T B i eee oot e s e e ete et eteuete et eaat s tebanseb e R A eae st S e et e s A E oA g bR L RO RS SR bR e e Rt At b e s ame e e SRSt et e sat e enne s e e bernenrtenssesne
Hetg ht——DlaX, e ft.: MINL e st e s eae e s et s s smsms e sanaseas .. ft.
Top—Width e : Elev. e et eeetees et et nr et ene et nennen ft.
ciopes—Upstream ... 161 { FOURUUUORO Downstream .....ccvvcmcvenrccannnns (03 « SOOI
ngth—Right of Spillway .o D Left Of SPIIWAY e seeean
Spiliway
Materials of Construction ... e O et erae s ems e e ea e eera e es e e oot s es e eeeenn
Longthe—=TOal et s nrcenns ft.: Net v e treemere st et ae e st erasaraaiees ft.
ieight of permanent section—Max. ... FE. 2 DD e embe e s esser s et e s e ft.
FIishhoardS—TYP@ oottt sbe s bans i Helght ceeeececreeeeeseeeeeree e, ft
Flevation—Permanent Crest .o, : Top of Flashboard

Flood Capacity .. cfs/sq. mi.

Abutments

Freehoard : Max. o oo, FE. 1 I, e eseeesesserseeoseesnesseseesansesasasesnesnestnesssaseesemssbennnn ft.
Headworks to Power Devel.-— (See “Data on Power Development’)

WNER . Fubl c Service Lo, o8 M aneiies el e e e,
EMARKS men8u9~(LOV°ll" bake s 11 mited to a 3ft.drawdown by Seot IR

. _‘___,_,.—-\_A_‘__ e

by an 1nfo*“ 8 at‘xemmntp

3.Co, L=
US@—CODSQIliTlOH ,Puclic dtility,
abulation By ... ‘{LT ..................................................... Date 9/20/39
2RS4 B-2 L
) | v -
e © © o o o o o o v O S

R e e an P PN R P Y




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

}
LOCATION AT DAY NO. ...2%L1.06
-’
t o TOWN vveee MR Th 2L, County ovvveeennne Carrol e
i Stream LN R S IRUSE et bttt s e et s e e e sttt e
- Basin—namary ... Placataaua Ra ... : Secondary ........ Salaon. Fal S
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1 PUBLIC SEKR £ COUMMISSION OF NEW HAMPSHIRE--DAM RECO™ ™ 1-4804
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I W JONES. PRESIDENT
TREasuArR AND GENEA AL MGA

L] _ - d

— °
! i
sovers L W. JONES & CO. ...
ESTIMATES N\ 5 e
MADE FOR v _
DAMS, Co ! Tedcrnone Conmec "o :
PULP AND ) . 1 4
S .o . i . T
Paren ENGINEERS avo DESIGNERS .- '
ELECTRIC OF WATER POWER PLANTS - STl
POWER o L
PLANTS. _ o : '. 2
ETC. MILTON, NEW HAMPSHIRE 1
e ] Decgmber 16, 1920, :
REFERENCE -~ ——— e e 1
o ]
Public Service Cormission, Atten, John Fe Storrs, CeFe
Concord, Neie
Gentlemenie= ;
Yesterdny I vislted the outlet of Lovell Lake in }-;gﬁ L
Sambarnville, wihich was tie [irst opporturity Y have had since ‘f_ff%
writine you om Decewber 9th., 2rnd made a careful examination of RN
. e
the conditions existing theres ' , t
I found that there is no spillvay in connection with :
the dam and the only means of drawing off the water is through SRR
a wasic pote opening 5'0" X 5'0". The distance from the baotlom. ' ¢ 1
of the discharge flume to the top of the concrete work is approx- _ jfiff'f}
imatelyvll’O‘} therefore, the center of the gate opening is 8'6" < {?;{":5&
below the top of the concrete wall, The iron pins cast into ' - * ]
the sides of the intake walls, presumably limiting thc lcgnl
height to which the water may be carried,is approximately 18% .
s from the top of the concrecte walls, resulting in a depth from ' '?. ‘
- the iron pins to center of gate opening of arrroximately 7'2". 'fill
. AR
.L( I found the water surface today to be 2" above the iron rins, i;fl}%
! ®

and the gate was then raised about one fte which appecared to te

taking caro of the present flow, which rmst be far above the
B-8
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N
“ﬁﬁl?7'?} =‘{

“e

I az enclosding a dlue print of sketch which I have prepnredﬁfrﬂfl

which fairly shows the conditions at the outlet, on a scale of ;};
3/52 inche. to a foote Thils sketch doesrnot hold true to scale in S
all respects as the width of pond was simply estimateds Om this _;fﬁ.”:“f'?}
print at the point marked "low®™, I found the surface of the water . _ )
to e within 8% of the fop of the cmbankmente Thls condition, however,
3 extends only for & short distance, possibly 20', teyond rhich the

F banksg are fully os hish as the surface of the conercbe walls showne

I find by computins the drailnage area tributary to Lovell Lake, from =

—————— .~

the best map which I nossess, to be 5.6 sqe miles, and have comruted {

—_— ] L
¢ '

tha discharca of the ~agteente, nassimin~ the surface of the 1ate

.:jf to be 4" below the top of the concrete walls, to be approximately

66 cubic feet per sccond, The control of this gate

-y

is in charge of Mr. James Young, wvho 1s employed by the Great Falls

donnfBacturing Companye Mre. Young has a garage located adjacent

[

to the dam, and 1t 1s presumed that he has a tclephone cornccticn

. "y
D W

with his company, and acts upon their ordcrse I have ro doubt

that in casc of Mr. Young's disability the Great Falls Manufacturing

Company would arrange for a substitutes A similoer condition o
sy (?_ﬂt“_; ' ...
cxists here at the maln dam 4in Milton, where flashboards are caintained

-
s .
L e

aiata e b A F {a

to the extreme legal hedght to which the water may rise and the
control of the flashboards 1s dependent upon the carec of the operatore.

In the case of Lovell Lake, my Judguent 1s that 4if the pond e

. Al

should over-{low by ncglect of the operator that no great damage
. T IR )
world be done, althourh there might be some lnconvenience to the

R




8 public by rcason of over-{lowing the road.
V I trust that the sketch submitted, and the above description
Fl wili give you the information which you desiree If this 1s not so,A

and you desire further information, I shall be glad to serve you upon -

renuests

Very truly yours,

Copy:
Office
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Figure 4 -~ lLooking at the downstream ftface of the
o .
dani.
)
®
®
Fiaure 5 - Looking at the low point 1n the south
crbhankmoent . Note the erosion near the
water's ediye and the bare patches o!f
aroamd alona the croast.,
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Figure 2 - Looking northwest at the upstream face
of the dam. )
»
)
)
. -
Fiaure 3 - Looking southwest at the upstream face
of the dam,
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Fidqure 8 - Seepage just downstream of the south
embankment.

Ciiaree 9 - Crack in the o apstream conoreto et b
Thore are similar cracks overy b

foot .
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Figure 10 - North end of south stoplog spillway.
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Note the rocks at the base of the )
spillway.
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Looking upstream at the conerete over-
flow spillway.
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Fiqure 12 - Looking downstream at the entrance tc
the outlet channel.
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Figqure 13 - Tooking upstrecam at the base of the .
storage shed., Note the orosion alondg S
both sides of the shed. -
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Figure 14 - Looking from the storage shed at the
channel downstream of Route 109.
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