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I.O INTRODUCTION

In accordance with the agrcement for professional engineering services between the Town of
Lovell (Tovrn), Kezar Lake Watershed Association (KLWA), and MBP Consulting (MBPC)

dated June 22,2001, MBPC has performed the inspection of Cushman Pond Dam and prepared

the report of the findings. This report contains a review of the project data, results of the visual

observation of the project facilities, assessment, and recommendations.

The purpose of this inspection is to assess condition and recommend remedial measures to

improve the integriry, operational reliability, and public safety of the dam.

2.0 PROJECTDESCRIPTION

Cushman Pond Dam (National ID # M800556, State ID # 01645) is located on the Kezar Lake

watershed, on an unknown stream (aka Cushman Pond Brook), a tributary to Little Trout Brook,

in the Town of Lovell, oxford county, Maine. According to the National Inventory of Dams,

Cushman Pond Dam was built in 1898. The dam is owned and operated by the Town ofLovell.

The dam impoundment, Cushman Pond, has u ,urf*a area of 32acres and maximum storage of

150 acre-ft and is used for fish and wildlife conservation, recreation, and fire protection. The
pond is stocked with brook trout twice a year by the Maine Department of Inland Fisheries and

Wildlife.

The dam and impoundment are shown on the USGS 'North Waterford" Quadrangle Map tith

the impoundment water level at elevation 773 feet National Geodetic Vertical Datum (Figure l).

The dam is classified as a small size structue (the dam height is less than 40 ft, impoundment
storage between 50 and 1,000 acre-ft) with low hazard potential'.

The 9-ft-high, 65-ftJong dryJaid stone masoffy dam consists of a sluiceway flanked on each

side with north and south walls. The type of dam foundation is unknown. A schematic sketch
prepared during this inspection shows a plan, downsteam view, and sections ofthe dam (Figure

i) 
-h. 

following description of the dam is based on the available project information and visual

observations during this inspection which iniltded an approximate dimensional survey.

The l0-ft-long sluiceway is located in the middle of the dam. The sluice opening is 6.5 ft *ide

with a sill at t ft below the top of the dam. The sluice acts as an uncontrolled broad-crested weir

*ith no provisions made for i gate or stoplogs. The sluice opening is protected -with. three steel

trashrac[s or screens stacked over each other. Each trasfuack has different opening size ranging

from % inch to I inch. The trashracks arc supported at the top with a 8-inch, l4-ft-long pressure

r According to the Federal Emergency Manag.m.ili Aganc), dams assigned the low hazard Potential classification

are those ihere failure or misoperition results in no probable loss of human life and low economic and.ror

environmental losses. Losses are principally limited to the owner's property.

- l -

. l

lo!.[/CqtEn..tPo.'CCc
MBP Consulting
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treated,*ooden pole laid over the sluice openiag. The access to the trashracks is provided by a

t 6-inctr-high, l2-ft-long steel beam spanning the sluice'

Thenorthwallabutt ingthesluicewayonthenorthsideisapproximately3.0ft. longand2ft* ide
il;;;. itt. norttt.-na of the wallis connected to a large' l0-ft-long' 6-ft-wide boulder'

The south wall flanking the spillway on the south side-is approximately 25 ft.long. The top of

the dike provides access to tfri .fui... The south end of the *'all is embedded in the access road

fill which serves as the darn abutment'

3.0 PROJECTINFORMATION

T h e d a m d o e s n o t h a v e e n g i n e e r i n g p l a r r s , s u r v e y o r g e o t e c h n i c a l d a t a , a n d ' o p e r a t i o n ,
maintenance, and repair r..o.it. rire" cLhman Pond Dam database sheet obtained from the

MaineDamsRegistrationv*..,n.p"nprepared.bytheMaineDepaltmentofEnvironmental
protection, January 23, f SSiis incluaea in aipendix e of this report. The datasheet is corrected

based on information cottectea from the Naiionat Inventory of bams (1997) developed by the

U.S. ArmY CorPs of Engineers.

The bottom of the pond was reportedly drilled from a barge by the Maine Geological survey four

to five years ago. However, no geological data was uu"ilubl. for review from that investigative

program.

Three photographs of the dam dated July or August 1999 (Appendix A) and obtained from

KLWA were reviewed.

The recent improvements to the dam included repair of a leaking sinkhole on the upstream side

of the north wall located at the base of a large trie (August 2000), installation of a rubber sheet

blanket on the upstream fu.. of tft sluicewa:y to reducJleakage through the stone.masonry" and

installation of a steel beam Lver the sluice opining to provide access to the Eashracks'

4.0. PROJECT OPERATION AND IVIAINTENANCE

Ingenera l , thepond leve l i scont ro l ledby thes lu ices i l le leva t ionandvar iesdepend ingon
p:ecipitatio;, evapo;atioa, l^.l:drJl. .opu.iq. of the sluice, and leakage n\io',igh '.,\e dam. The

normal summer pona tn rr ionaj i, ,"po.t.aty maintained near the sluice sill elevation. The

ma.rimum pond occurs t. ;:;;"g wiit, ttre level near the top of the dam. During the fall and

r.rinter, the pond is at the n'ininiu,n"f.u.f, about I ft below the sluice sill' The total annual water

level fiuctuation in the pond is approximately 3 ft'

The pond was infested q'ith milf6il (Eurasian r,r'atermilfoil variety) a few Y.eaI: ago' The milfoil

isanaggressiveaquaticplantthatcanformdensematsofvegetation,displacenativeaquatic

Lov.vcu.rmrtPo.'de
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plants,clogboatpropellers,andjeopardize-recreationactivi t ies'ToprotecttheKezarLake'**.J.a "fro,n 
,ir."aing the miifoii, two filtration barriers, approximately. l0 ft apart, were

i"r"ii.i 
-rpU*am 

of the- dam in 1999 and 2000' The barrier screens extend between the dam

"tut,n.nt,-a.onsistofgeotexti lefabricwithopeningsaboutl /4inchby3/8inch,

The dam has an insufficient hydraulic capacity and has been reportedly overtopped or nearly

"".n.pp.J a*ing significant fltod eventsiausing damage to the structure. Ice movement at the

,ite f,.riesutt.a in additional damage to the structure, sluice trashracks, and geotextile filtration

barriers.

Beaver activities at the dam were reported in the recent past. In the last 5 years, beavers were

once trapped and transported from the site'

The condition of the dam has reportedly deteriorated significantly in the last 5. to 10 years

i.sutting in movement, displacement, and loss of stone masonry, development of sinkholes, and

an increase in seepage through and around the dam'

5.0 FIELD INSPECTION

The inspection of the dam was performed -on July 10, 2001 by Myron Petrovsky of MBPC

urrirt.a'uy Gerald Nelson 6rvrA). Mr. Nelson was interviewed on the project data, events,

6"tr" ;d operation *d ,.n"int.n''.e. The inspection was conducted on a cloudy day with the

ambient temperatue uUout OO a"!...s. At the start of the inspection, the pond level was near the

sluiceway siil or approximately 2 ft below the top of the dam'

The inspection was performed by visually observing the accessible dam features' The structues'

abutments, upsteam approach channel,-and downitream discharge charnel -..nere observed for

G;;a;;"thdng, aeldoiatlon' erosion, cracking, movement, seepage' leakage' undermining'

"Jg.1Jon, ,ift"tioi, ana accumulation of debris. Photographs showing rhe condition of the dam

ui 
"tf,. 

ti-. of the inspection are presented in Appendix B. A general view of the dam is shorryn

on Photos B-1 and B-2.

S l u i c e ' T h e s l u i c e a p p e a r e d t o b e i n p o b r c o n d i t i o n ( P h o t o s B - 3 t k o u g h 8 . 6 ) . ' T h e s t o n e
ffi* i;;i"g;.1i;.. "p""i"g *u, un *n with some granite blocks displaced at the top.

The masonry contained op..r'uoia!, rypical for this qpe oi construction, and apparently had

insufficient interlocking .uou.i," r.rut,ing in creating u'i ft to t.5 ft-deep cavit-v in the south wall
"e-tire 

.p""i"g au. to -irrirrg-.ione. A smaller caviiy *as also observed in the north wall below

the sluice sill. The roots ii-o-m ; large tree located immediately downstream of the sluice w'ere

p.".tr"ti"e into the south *"fT.oJr'iU",ing to disloclging and moving.the masonry' The sluice

sill stone blocks appeared tote intact andln sound condition. No leakage was observed below

and around the sill appareritfy 
-a* 

t" the rubber blanket installed on the upstream face of the

sluice below the sill.

lcv.lt/C'J.fti-Po.@
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The inner, l-inch opening steel traskacks immediately adjacent to the sluice \&€re deeply

conoded. The upstream trashrack screen was built with a % - inch square wire mesh and the

uira, out.. trashrack screen contained % - inch openings. T\e v, - inch and % - nch trashracks

*.r. u.nt noticeably inward reportedly by ice impact. All trashracks were densely clogged *ith

t."u., *a twigs to a level about I ft-above the iitl' The 8-inch pressure treated-log providing

"*r,r".r. ,upp-ort upp."r.d to be intact. The l6-inch-wide steel beam spanning the sluice

opening was;oderately conoded but appeared sound'

South wall. The north wall appeared to be in poor condition (Photos B-l through B'3)' The top

ffiffirc tfro*.J rignr of .ou.m.nt anl displacement with open joints aad voids' The

;pro; face of the struiture was silted to a levei about I ft below the top of the wall' The

downstream face, constructed of rounded stone, exhibited numerous voids and signs of

movement. The toe of the *"ll *r, heavily wooded with brush and tIees. The south end of the

wall was filled with sand and gravel and became a part ofthe access road'

North wall. The north wall was in poor condition and appealed to be in .the 
worst state of all

i#:t#=d;;; Ci;; s-u and s-s). The top stone blocks of the wall were observed onlv

at the ends of the structure *d *.r. missing in the middle. That area of the wall *'as apparently

,*.ashed out in the past creating a significaiit,6 to l0-inch-deep depression-filled with debris and

a."a *.ooa. The north .nA o? tn. 
"*utt 

was tied to a large boulder and leakage was observed

around the boulder and possibly at the boulder-wall inGrface. The leakage appeared to be

.oa.i"t. with an estimated flowof 5 to l0 gallons per minute (gpm). Additional leakage, about

i0 ;il, ** noted at the downstream toe oT the wall at the area about l0 ft from the sluice and

across a large upstream tree where the sinkhole \tras lepaired in August 2000. A low.area in the

a.- "tu,"r".n evidently diverting flow during high water was observed north of the large

Uoufa"r. The toe of the wall was ivered with ;large amount of dead wood and overgrown with

trees and brush obstructing the inspection'

ApproachChannel.Theupstreamapproachchannel.apoearedtobefteefromlargetreesand
debris that could obstruct movement oiwater toward thJiam. The channel at the dam was filled

;rh ;il to a level I ft b"i;;ril sluice sill elevation reducing the hydraulic.effrciency of the

,ir1i..- f*o geotextile fabric barriers installed in 1999 and 2000 to control floating milfoil

ii"r"*"r applared to t. in iui, to poorcan!-ition (Photo B-l). The barriers contained large

holes and tears from impact of moving ice and debris'

Dounstream channel. The discharge channel immediately downstream 9r tn;. aa1 contained a

sienificant ancunt of debris. Lalge +.iees lveie gio'*:ng on the siieain bed aad bar'ks 'which may

ob-struct free movement of water dwing major storm events'

CusiMAN PoND OAM, LovELL' [lE
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6.0 ASSESSMENT

onthebasisoftheJulyl0,200lf ieldinspection,reviewoftheprojectdata,andtheinterv' iew
*irtt O. KLWA, the following assessment was made:

l . I n g e n e r a l , C u s h m a n P o n d D a m a p p e a r s t o b e i n p o o r c o n d i t i o n . A l t h o u g h n o s i g n s o f
imireaiate failure of the dam weie observed, there are concems which may present a

Geat to the integdty of the dam and its intended operation. The major concerns are

progr.rriu. aet*-orition oi tht dut, partial washout of the north wall' leakage through

the masonry and north tlam abutment, large trees gtgdLg at the .dam' 
difficulties with

"p.i",io" of ttt" ,tui." trashracks, inadequate hyd'raulic capacity of the dam' and

unreliable measure to control milfoil fragments'

2. The dam, construcred of dry-laid masoffy, contains numerous open voids and joints' The

n,",on'y.t,*insufficientirrterlockingcapacityresultingindisplacementanddownstream
movement of stones and loss of significant amount of itone at many locations, notably at

thesouthsluicewallanano.tt 'wa=ll .Continuingdeteriorat ionandlossofmasonrymay
jeopardize tt. integrl! -J stabitity.of.$e ainr. fne dam condition has reportedly

deteriorated in tfr. furi'S-f O y.'*t J6.,'ott.rved progressive movement of masonry and

increase in seePage.

3 .Thenor thwa l lexper iencedapar t ia lwashout in . thepas tcaus ing format ionofa6 .10 .
inch-deep depression in the top of the wall fr[;'rlth J..a *""a and debrisl The

reduced height of trre ;; ;- i"u" nlo" frequent overtopping and additional removal

of masonrY at that area.

4 . Ingenera l ,dueto the tpeofcons t ruc t ion , thedamisnot rva ter t igh tandcannotho ld the
pondat thee leva t ionatou t t r tbe lowthetopof thedamor l f tabovethes lu ices i l l ,
Wi th thepond leve labovetha te leva t ion ,w l te rw i l l f lowtkoughopenvo ids in the
,nuron l. -d ou.. tt . io* *.* in the north wall and noflh dam abutment. Leakage was

observedatthenorthwallwithwaterseepingaroundthelargeabutmentboulder,atthe
boulder.wall interface,andtluoughthemasonryatthemiddlesection.Theleakagemay
contribute to n .tfr.i a.i.Aoratiori of the masoffy by freeze-thaw action and reduction in

the dam imPounding caPacitY'

5. The dam is heavily rvooded with large trees' The tree roots were observed Penettating

into the dam roor.ning-*J dislodgiig the masonry. The roots may also contribute to

development of r.epug'. and voids in th. -*on* and dam foundation. A large sinkhole

r*'as reported ut ,i,."ii,tliu ;; ;;;; "" the upstream side of the north. rvall' The

sinkhole conveyed ;;,g"ifi; ariount oiwater under the dam and required repair last

year.

6. The sluiceway r,r'as built ivithout a gate or stoplogs T.d 
u".tt * - *::1:1t]ed overflow

spillway. As such, ,f,.lf"i* .*r"i control the fond level, store water during the spring

- 5 -
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7.

runoff, and gradually release water during dry seasons' The sluice does not have the

abiliry to lower the pona U.toJ'tt.-ritt !t.u"tion. The existing steel sluice trashrack

;;ta';p;;.; io u. .u*ttitome and difficult to operate and maintain' The two

uDstream scteens are 0.n., ,u*d at the bottom, and not easily removed. .The downstream

;";ffi;t";;*t'v .i"tJta and appear structurally unsound' All screens were

densely clogged with debris impeding flow movement'

The dam apparently has inadequate hydraulic capacity and was reportedly overtopped or

;.;;;;i6pinjauring ,igin.-inooa .u.ntr in th. recent past. overtopping mav

result in dislodging *o *a?*iiine itre m-a-sor-trr.wlttr a potential for a failure of the

dam. More frequent ou.noppi"g i' tiitigated by leakage. between the upper stone blocks

and a partial diversion of doni ttoougi the low area in the north dam abutment and

depresiion in the north wall'

Two geotextile fabric baniers installed in the last two years -uPttt:"* 
of the dam- to

control milfoil fro* .nt.riig ;;;; uioot strouta be considered as a temporarily

measrre. The fabric rt* .*pfut"tiito*iattutrt-a"rn.aq: Pv itt ld 
d:|T 

ly""::*
conrains large voids ""d ";r^;li;"c fur*g. of milfoil fragments. After passing the

fabric barriers, smalr milfoil pieces cari fl6at downstream throigh open voids in the dam

masoffy.

There are no formal written operation and maintenance procedures in effect to control the

,.r"*a..ri1"r"i, ,"",i""ii'i"rp*,*ii" "onai ion oi th. do., and regularly provide

necessary reparrs.

7.0 RECOMMEN'DATIONS

A. Remedial Measures

To improve the integrity, operational reliability' and public safety of Cushman Pond 
?A,l:::

recommended that the to*n-ariJiilwn "ut"ir ttr" ,.*i".r of a register.d professional engmeer

experienced in the design ilJ .**"1i"q of dams to implerient the following remedial

measures:

l .RePlaceor rehab i l i ta te thenor thandsouthwal ls toprov ideadequatepro tec t ionaga ins t
leakage, seepage' ;t;;;;yp;ine during.high-water' Thelop of the-*alls should

be established "ith ;;;iil;i'iL.uoula to ,.ao.]" the potential for overtopping of the

dam.

2. Replace the sluiceway with a new structure' The new sluiceway should have suflicient

i.y;i"'ri.capacitv#i;,;t"*"I1t'"',':1lnj;",3ff#;k5ffi ![-}.",,'iltffil
hazard classification, the'design storm snoulq .o{
vear flood. rrr. ,rui..,touii"u. iq"ipp.a with a gate to provide reliable control of the

8 .

9.

LoY.MC!3r!n.nPo.'dl3
- 6 - MBP Consulting



OUSHJqAN TONU UArv|. L|JVEL!, Mtr

pond level and contain trasfuacks and a screen for debris and milfoil control. The sluice
sill elevation should be selected based on required drawdown of the pond.

B. Operation and Maintenance

To improve operation and maintenance of the dam, it is recommended that the Town and KLWA
implement the following measues:

l. Cut and remove brush and trees from the upstream and downstream areas and abutments
of the dam.

2. Establish written operation and maintenance procedures at the dam. The procedures
should include the following:

o A schedule and guidelines for regular maintenance of the dam such as brush
and tree removal, debris control, and repair of deteriorated structues.

r A schedule and guidelines for maintaining the operating and flood levels in
the impoundment.

r A schedule and guidelines for inspection and monitoring of the dam including
a checklist of inspection items. The inspection of the dam should be
conducted annually and immediately after significant floods, heavy rainfall,
hurricanes or other major project events. The observation findings should be
recorded in a maintenance log.

CERTIFICATION

As authorized by the Town of Lovell and Kezar Lake Watershed Association, Maine, MBP
Consulting has completed the inspection report for Cushman Pond Dam. The dam was inspected
in accordance with our contract agreement dated June 22, 2001.
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