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NAPEN—D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton , NJ 08621

~ t- SEP ~919

Dear Governor Byrne:

Inctosed is the Phase I Inspection Report for Boonton Reservoir Dam in
Morris County, New Jersey which has been prepared under authorization
of the Dam Inspection Act , Public Law 92—367. A brief assessment of
the dam ’s condition is given in the front of the report.

4 Based on visual inspection , available records , calculation8 and past
‘. operational performance , Boonton Reservoir Dam , initiall y lis ted as a

high hazard potential struciure , but reduced to a si gnificant hazard
potential structure as a result of this inspection , is judged to be in
poor overall condition . The dam ’s sp iliway is considered inadequate
since 41 percent of the Sp illway Design Flood——SDF — would overtop the
dam. (The SDF, in this instance , is one half of the Probable Maximum
Flood.) The decision to consider the sp i l iw ay “inadequate” instead of
“seriously inadequate” is based on the dam ’s reduced hazard
classification and expectation that failure of the structure would
probably result in no loss of life. To insure adequacy of the
s t r u c t u r e , the following actions , as a minimum , are recousnended:

a. The ep illway ’s adequacy should be determined by a qualified
professional consul tan t , engaged by the owner , using more
sophis t ica ted me thod s, procedures , and studies wit hin six months from
the date of approval of this report. Any remedial measures necessary
to insure the adequacy of the spillvay and to prevent overtopping

p 

should be initiated within calendar year 1980.

b. Within six months from the date of approwil of this report ,
engineering atudjee and analyses should be performed to:

( 1) De sign and supervise procedures tot removal of trees and

t~
, brush growing on the embankment and in the downstream toe area , and

properly backfill.

(2 )  Design and supervise proceduros tot repair of the ri prap .
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— NAPEN-D
Hoi~~rable Brendan T. Byrne

(3) investigate the seepage at the downstream toe 1 the dam
and design and supervise appropriate remedial measures .

(4) Design and supervise procedures for removal of the stumps
on the crest and downstream face of the masunt’~ sp illwa y , and repatr
the holes created .

(5) Design procedures for lep airing erosion and
reestablishing grassy vegetation on the crest , upstream slope , and
downstream slope of the embankment.

(6) Design and implement remedial me.isures t o t  r e p a i r i ng  the
concrete crest of the spiliway . Any remedial measures found necessary
should ~e ini tiated within calendar year 1980.

c. Within one year from the date of approval of this report ,
engineer ing studie s and anal yses should be pertormed to:

(1) Design and implement remedial measures to restore the low
level outlet to operation if it exists; if it dot’s not , design and
install an adequate reservoir drain for emergency drawdown .

(2) Identify the size and condition of pipes and valves
wi thin the embankmen t , and repair such pipes as are found to be
deficien t. Any remedial measures found nece’.s.irv should he initiated
within calendar year 1980.

d. A program to check the condi t ion  of the dam on~~e a month and
monitor the seepage until remedial measures are effected should he
initiated within 30 days from the date of approval of this report.

e. Within three months from the date of approva l  01 this report
the owner should clear trees and brush from the discharge channel and
its banks and see tha t  t h i s  ir ea is kept cle.Ir .

f. W i t h i n  one year from the date of approv .l l of t h i s  report the
owner should engage a p r o L e n s i o n a l  eng i n e e t , q u . i l i f i t ’ d  in  the  desi gn
and inspec t ion of dams , to make a comprehensivi t~’tl, ni cal inspectio n
of the dam once every two years.

A copy of the report is being furnished t o  Mi. Dirk t ’ . Hofmau , New
Jersey Department of Environmental Protection , the designated State
Offi ce contac t for this program . Within f i v e  days el the date ot t h i s
letter , a copy will also be sent t~ Congressman domes A. Courter ot
the Thirteenth District. Under the provi sion of the Freedom of
Information Act , the inspection report will be subject t o  release by
this office , upon request , five days after tile date’ ot t h is l e t t e r .
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Honorable Brendan T. Byr ne

Additiona l copies of this report may be obtained free the National
Technical In forma t ion Services (NT I S) ,  Spriii~’t i eld , Virg inia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have cop ies of the report available.

An important aspec t of ‘h e  Dam Safety Program will be the
implementation of the reconm~endations made as a result of the
inspection . We according ly request that we he advised of proposed
actions taken by the State to implement our reconmiendations.

Sincerely,

— I m c i  73~EL T. CAL
As stated f,,/

’
Lieutenant Colonel , Corps of Engineers

~/ Acting District Engineer

• Cop ies furnished:
Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of EnvironmL~ntal Protection
P.O. Box CN029
Trenton , NJ 086~ 5

John O’Dowd , Act ing Chie f
Bureau of Flood Plain Management -

Division of Water Resource s
N.J. Dept. of Environmentol Prote~ tion Z~TL~ ~~~
P.O. Box CN029 C TAR

Trenton , NJ 086 25 : I 
J.. t . r i ~ ~1onI~i
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BOONTON RESERVOIR DAM (NJOO2SS)

CORPS OF ENG INEERS ASSESSMENT OF GEN F~kAL CONl)lTIONs

This dam was inspected on IS May 1979 by AneleIso n-NLJIO 1S & Co., Inc .
under contract t o  the State of New Jersey. The State , under agreement
with the U.S. Army Engineer District , Phi ladel phia . had this
inspection performed in accordance with the Nati onal Dam Inspection
Act , Public Law 92—367.

Boonton Reservoir Dam, inLtiall y listed as .~ hi gh hazard potential 3structure , but reduced to a si gnificant hazard potential structure as
a result of this inspection , is judged t o  be in poor overall
condition . The dam ’s sp i l lway is consider ed i nadequate since 41
percent of the Sp i l l w ay De si gn Flood——SDF - 

~ouId overtop the dam .
(The SDF, in this instance, is one half of the Prob•,hle Maximum
Flood.) The decision to consider the spiliwa y ‘inadequate ” instead of
“seriousl y inadequate” is based on the dam ’s reduced hazard
classific ation and expectation that failure of the structure would
probabl y result in no loss of life . To ins~Ire adequacy ot the
structure , the foll owing action s, as a min im~In , ~~~~ recotmnendpd:

a. The spiliway ’s adequacy should be det ermined by a qualified • - ,

profe ss iona l consultant , engaged by the owner , us l i g  more
sophisticated methods , procedures , and studi es vi t h in six months trom
the date of approval of thi s report. Any renied i.i l measures necessary
to insure the adequacy of the spillwav and to prevent overtopping
should be initiated with in calendar year 1980.

b. Within six months I ron the date of appr ov .i l of this report ,
engineering studios and anal yses should be performed to:

(1) Design and supervise procedures for removal of t rees a~dbrush growing on the embankment and in the downstream toe area , and
properly backfi ll .

• (2) Design and supervise procedures for repair of the ri prap.

(3’) Investi g.ete the seepage at the’ downstream to t ’ of the Jam
and desi gn and supervise appropriate remedial measures.

(4 )  Desi gn and supervise  procedures fo r  r emoval ot. the stnnps
• on the crest and downstream fact’ of the ma soui- v sr ill w a v , and repair

the holes created.

( S) Desi gn procedure s  for cpa i ring •IOS iOn
reestabli shing grassy vegetation on the cre st , u p s t t e l i n  s lope , and
downstream siope of the embankment.
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(6) Design and implement remedi .ll measures for repairing th e I -
concrete crest of the sp iliway . Any remedial measures found necessar y
should be initiated within calendar year 1 980 .

c. Within one year from the date of approv a l of th is report ,
eng ineering s t u d i e s  and analyses should be pertoi.med t o :

(I) Design and imp lement remedial me.s’;u~es to restore the low
level outlet to operation if it exists ; if tt does not , desi gn and
install an ade quate reservoir drain for emergency drawdown .

(2) Identify the size and conditi on of p i pes and valves
within the embankment , aol repair s u t  p i pes as are found to be
deficient. Any remedial measures found necessirv should be initiated
w i t ’lin  ca lendar  year 1980.

d. A progrem to check the condition ot the dam once a month and
monitor  the seepage u n t i l  remedial  measures are effected should be
initiated within 30 days f rom the date of approval ot this report.

e. Within three months from the date of approval of this report :
the owner should clear trees and brush from the discharge channel and
its bank s and see that this area is kept clear.

1. Within one year from the date of approval ot this report the
owner should engag e a pro fe ssional en gineer , qu~ 1ifi e d in the desi gn
and inspection of dams , to make a comprehensive technical inspection
of the dam once every two years.

APPRO VED~~)t~ (~~~~~‘~~~‘~~/~th EL T. CALLAHAN
- / L i eu t e n an t Co l onel , Corps of Engineers

A c t i n g  l ’i sL r i c t  Engineer

DATE: /~~~~~~~~~~~~~~4’4 -_ ‘~ 1•~>
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PHASE I INSPECTION REP ORT
NATIONAL DAM SAFET Y PROGRA M

Name of Dam : Boonton Reservoir  Darn
ID N umber: Fed. ID No. N30 0255
State Located: New Jersey
County Located: Morris
Stream: Stony Brook
Rive r Basin Passaic
Date of Inspection : May 15. 1979

ASSESSMENT OF GENERA L CCNL)ITIONS

Boonton Reservoir Dam is about 80 years old and in poor over-
all  condition . It  is intermediate in size and is classified
as Significant Hazard. Trees and brush are growing on the
embankment and t h e  downstream slope . The r iprap  is in poor
condition. Extensive seepage was noted alonc the toe of the
darn between the spiliway and the nor thwest  abutment . There
are tree stumps on the crest and downstream face of the
spiliway . Trespassing and erosion are evident along the crest
cf the darn. Spalling and erosion of the visible portion of
the core wall was noted. Trees and brush are overhanging and
crowing in the downstream channel. The spiliway can pass less
than .~0% of the PMF w i t h o u t  over toppinc the dam and is con-
sidered inadequate .

We recomm end tha t the owner , in the near f u t u r e , design and
supervise procedures for the removal of the trees , their root
systems , and brush growing on the embankment and in the down-
stream toe area , and backfilling ; investigate the seepage at
the downstream toe of the dam and design and supervise appro-
priate remedial measures; desicri and supervise procedures for
removal of the stumps on the crest and downstream face of the
spillway, and repair holes after removal; clear the downstream
area of brush , trees , and debris , and keep i t  cleared;  design
and supervise procedures for  repair  of the r iprap~ design pro-

~~~~~ cedures for  r epa i r ing  erosion and r e—es tabl ish inc  c ra ssy  vege-
t a t ion  on the crest , upstre am slope , and downstream slope of
the embankment;  desi gn and implement remedial  measures for
r epa i r ing  the concrete crest of the sp il lway ; and d e t er m i nE
the size and condi t ion of water  suppl y and othe r pipes pass ing
through the  embankment  and design a reservoi r  d ra in  sy stem for
emergency drawdown if  none is fou n d .  Fur the r evalua t i cn  of
th e hy droloqy and h y d r a u l i c s  of the dam and reservoir  and de-
sign of add i t i ona l  sp i liway  discharge capacity should be ac-
complished in the f u t u r e  by a p rofess iona l  eng ineer qual i~~ied

• in the design and inspection of dams .

— — — ~~~~~ — ~~~ —_
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t We further recommend that as a part of opera t inc  and main-
( tenance procedures: starting immediately, the ownt r should

- check the condition of the darn once a month and monitor
the seepage until remedial measures are effected; a sur-
veillance program should be established in the near future
for use during and immediately following periods of heavy
ra in f a l l , and also a warning program to follow in case of
floodflow conditions or imminen t darn f a i l u r e ; in the
future , a professional engineer qual ified in the desi gn
and inspection of dams should be engaged to make a compre-
hersive technical inspection of the darn once every two
years.

IJarren A. Guinan , P .E .
Project  Manager : -

New Jersey l~o. 16848
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PREFACE

This repor t is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams , for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers , Washington ,
D .C . 20314. The purpose of a Phase I Investigation is to
identi fy  expeditiously those dams which may pose hazar ds
to human life or property . The assessment of the general
condi tion of the darn is based upon available data and visual
inspections. Detailed investigation , and analyses involving
topographic mapping, subsurface investiga tions , testing ,
and detailed computational evaluations are beyond the scope
of a Ph ase I investigation ; however , the investigation is
intended to identi fy  any need for such studies.

In reviewing this report,  it should be realized tha t  the
reported condition of the darn is based on observations of
f ie ld  conditions at the time of inspection along with data
available to the inspection team . It is important to note
that the condition of a dam depends on numerous and cons tan tiy
changing internal and external conditions , and is evolu-
tionary in nature . It would be incorrect to assume that the
present condition of the dam wi l l  continue to represent the
condition of the darn at some point in the fu ture . Only
through continued care and inspection can there be any
chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed

~~~~~~~~~ hydrologic and hydraulic  analyses.  In accordance with the
established Guidelines , the Spillway Test Flood is based
on the estima ted “Probable Maximum Flood” for the region

• (greatest reasonably possible storm runof f) , or fra ctions
thereof. The test flood provides a measure of relative
spil iway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the darn , its general condition and
the downstream damage potential.

- •~~~- • • • •  - • ~~~~~~~~~~ 
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PHASE I IN SPECTI ON REPORT
NATIONA L DAM SAFETY IN SPECTI ON PROGRAM

BOONTON RE SERVOIR DAM
U.S. *NJ00255 N.J. t22-25

SECTION 1
PROJECT INFORMATI ON

1.1 General

a. Authori ty.  Author i ty  to perform the Phase I Safety
Inspection of Boonton Reservoir Dam was received from the
State of New Jersey , Department of Environmental Protection ,
Division of Water Resources by letter dated 4 April 1979
under contract No. FPI’1-39 dated 28 June 1978. This Author-
i ty was given pursuant to the Nat ional  Dam Inspection Act ,
Public Law 92-367 and by agreement between the State and the
U.S. Army Engineers District , Philadelphia. The inspection
discussed herein was performed by Anderson-Nichols & Company ,
Inc . on 15 May 1979.

b. Purpose. The purpose of the Phase I Investiga tion
is to develop an assessment of the general conditions with
respect to the safe ty  of Boonton Reservoir Darn and appurten-
ances based upon available data and visua l inspection , and ,
determine any need for eme rgency measures and conclude if
additional studies , inves tigations and analy ses are necessary
and warranted.

1.2 Project Description

a. Description of Darn and Appurtenances. Boonton
ReservDir Darn is a 15-foot h igh ,  600-foot long e a r t h fi ll
darn , built  about 1900. A cut stone core wall  runs the ful l
length of the darn . The downstream face is covered wi th
riprap up to one foot in di ame ter an d has a 1 .5H :lV slope.
Riprap has been placed at the toe of the embankment from
the easterly abutment to the spil lway to act as a toe d r a i n .
The slope of the upstream face is unknown . There is a
stone masonry gate bu i ld ing  located on the crest approxi-
mately 80 feet west of the east abutment .  A pump house
is located at the toe of the dam immediately below the cate-
house . The spil iway is a f r ee over flow , 90 feet long and
constructed of dry stone masonry , capped wi th  8-Inch thick
concrete slabs. The concrete slabs are 5 feet wide .
Immediately upstre am is a 4 . 5 -f o o t  wide concrete apron .
The crest width of the darn embankment varies from 9 to 12
fee t .  The easterly embankment abutment is at the westerly
edge of Boonton Avenue (County Route 511) which parallels

~ T~~~~~~~i- ~~~~~~~~~~~ 
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the entire length of the reservoir .  The slope rises
gra dually from the eas terly side of Boonton Avenu e. The
westerly embankment abutment intersects wi th  a steep n a t u r a l
s lope (approximately 2H: 1V) . Approximately 4000 feet
upstream of the darn a low causeway, with a 4-foot pipe arch,
spans the reservoir. Es sential feature s of the clam are
given in Figure 2.

b. Location. The darn is located in Morris County ,
New Jersey on a tr ibutary to Stony Brook , a tributary to the
Rockaway River , approximately 1 mile northeast of Taylortown .
It is at north latitude 400 57.2’ and wes t lon gitude 740
23.0’ . A loca tion map is given in Fi gure 1.

c. Size Classification. Boonton Reservoir Dam is
classified as being “intermediate ” in size in accordance with
criteria given in the Recommended Guidel ines  for Safe ty
Inspection of Dams, on the basis of storage (which governs
rather than height) at the darn crest of 1265 acre-feet , which
is less than 50,000 acre-feet, but more than 1,000 acre—feet.
Its height of 14.9 feet , which is less than 40 feet , would
have classified it otherwise as a small darn .

d. Hazard Classification. Visual inspection of the
downstream area shows that failure of Boonton Reservoir Darn
could possibly lead to the overtopping and failure of Deer
Pond Dam downstream , and subsequent damage to the clubhouse
downstream of Deer Pond Darn and approximately 8 houses, which
are at least 10 feet above the discharge channel , in the
Rockaway Valley section of Boonton . Substantial val ley
storage to reduce and attenua te the f lood peak exists between
Deer Pond Darn and the potential damage area. It is estimated
that the affected structures could sustain only appreciable
damage an d tha t loss of l i fe  is unl ikely . Thus Boon ton
Reservoir Dam is classified as Significant Hazard.

e. Ownership. The dam is owned by the Boonton ~ater
Department , Town of Boonton , Morris County , New Jersey . Mr.
Frank Costabile , Sewer and Water Superintendent, was contacted
for information (201—334—3450)

f. Purpose of Darn. The lake was orig ina lly desi gned
and is currently used for water supply.

g. Design and Construction History. Little information
was disclosed re gar din g the desi gn and construction of the
darn. The origina l plan s were prepared around 1900 and
construction followed soon thereafter. No major modifica-
tions have been made since the original construction .

2
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h. Normal Operational Procedures. Boonton Reservoi r
Dam is operated as the water supply for tht• Town of Boonton.
Three qua r t e r s  of a m i l l i on  to one m i l l io n  gal lons pei day
are currently drawn from the reservoir.

1.3 Pertinent Data

a. Drainage Areas

Watershed 2.0 square mi les

b . Discharge at Damsi te (cfs)

Max imum flood at damsi te - unknown

Ungated (total) spillway capacity at maximum
pool elevation - 613

Maximum water supply withdrawal - 1.5

C. Eleva tion (ft. above MSL)

Top Dam Low Poin t - 639 .4
High Point — 640.7

Maximum pool-design surcharge (½ PMF ) - 640.8

Normal recreation pool - 637.5

Spillway crest - 637.5

Streambed at centerline of darn - 624.5

Maximum tailwater (estimated) — 627.2

d. Reservoir (f eet)

Length of maximum pool (top of darn) - 8640’~

Len gth of recreation pool - 8 4 4 0 ’~
e. Storage (acre-feet)

Normal poo l — 1066

Design surcharge ( ½ PMF ) - 1435

Top of darn - 1270

f. Reservoir Surface (acres)

Top dam - 133

• ~- _
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Spillway cres t — 88.8

g . Darn

Type - Ear th f i l l

Length - 600’

Height — 14.9’

Top Width - Varies 9’ to 12’

Side Slope s - l.5H:1V d/s, unknown u/s

Zoning - Earthfill d/s face with cut stone core
and “puddle bank” upstream (from design
plans)

Impervious Core - Cut stone

Cutoff - Cut stone core keyed into bedrock (from
design p l ans )

Grout cur ta in  - Partial added in 1960s (see Sec. .~.2)

h . Spi l lway

Type - Free ove r f low

Length of weir  - 90 feet

Crest elevation - 6 3 7 . 5

U/S Channel  - Boonton Reservoir

D/S Channel - Stony Brook

i. R~~ula ting Outlets

Type - Low leve l - None vis ible (see Sec . 2 . 1 and
5.1 a.)

Water Supply - Access in gatehouse on top of
dam. Type of regulating
mechanism unkn own.

I
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SECTION 2
ENGINEERING DATA

2.1 Design

• No hydraul ic  or hydrologic design en gineering data were
• disclosed. The or iginal  design plans , on f i l e  at the Boonton

Water Department show a 627-foot long earthfill dam with a
cut-stone core wal l  and a “ puddle bank ” upstream . The p lans
also show an 18-inch , 24-foot long low level outlet pipe
wi th an intake just upstream of the southea sterly end of
the spillway and an outlet near the bottom of the scuth-
easterly end of the spillway face . The desig n top o f dam
elevation is 640.5 feet MSL and the design spillwa\ eleva-
tion is 637.5 feet MSL.

-9

2.2 Construction

No recorded da ta concerning the or ig in al construc tion
of Boonton Reservoir Darn were disclosed. The cur ren t  wate r
superin tenden t for the Town of Boon ton stated tha t a ~ar tial
grout curtain was added in the mid l960s to reduce seepage
through the embankment. Riprap along the toe was also
added at that time .

2. 3 Opera tion

No engineering data pertaining to operation of the dam were
disclosed .

2 .4  Evalua tion

a. Availability . A search of the New Jersey Departme nt
of Environmental Protection f i les , contact with community
o f f i c i a l s  an d contact wi th the owner revealed only a l imited
amount of recorded information . All disclosed information ,
with the exception of a copy of the o r ig ina l  p lans , was
retrieved .

b. Adequacy . Because of the l imited amount of recorded
data available , evalua tion of this dam was based p r i m a r i l y  on
visual observat ions.

c. Validity . Parts of the recorded data reviewed
did not agree wi th visual observa tion s . Spe ci f i c  discre-
pancies are discussed in Section 5. 1 a .

(
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. Trees and brush are growing on the crest,
upstream face , and downstream face of the embankment between
the spillway and the northwest abutment . Trees and brush
are growing on the embankment from the southeast end of the
spiliway part way to the southeast abutment (ending about
2/3 of the distance from the left abutment to the spiliway).
Small brush is growing through the riprapped section of the
downstream slope which extends from the southeast abutmen t
part way to the spiliway as shown on Figure 2. The riprap
is in poor con dition locally.

Extensive clear seepage was noted along the entire toe of the
darn between the spillway and the nor thwest  abutment.  The
seepage at the downstream toe near the spillway was estimated
at 12 gpm . Some clear seepage was observed from the lower
part of the contact between the embankment and the southeast
abutment. This seepage is being channeled in a man-made
ditch around a small wooden bui ld ing  near the toe of the d arn .

• The area near the toe of the dam is generally soft and wet
and covered with dense brush between the discharge channel
and the southeast abutment. No evidence of bulging or other
signs of slope instability were observed.

Tree stumps are loca ted on the crest and downs tream face
of the stone masonry spillway. The concrete crest of the
spiliway is deteriorated and spalled. Several sections
of the concrete crest have separated and brush is growing
from the cracks.

Trespassing on the crest is extensive . Wheel tracks on
the crest are bare of vegetation between the southeast

• abutment and the spIllway . A footpath is bare of vegetation
between the spillway and the northwest abutment .

Evidence of extensive ‘trespassing and erosion were noted on
-

• the downstream slope adjacent  to both sides of the spi l lway .

Extensive erosion of the upstream slope adjacent to both
sides of the gatehouse has occurred .

• Some spal ling of the mortar as well as erosion of the top of
the stone masonry core wall was noted where it is exposed on
the crest of the embankment section .

6
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• 4: b. ~ppurtenant Structures. The gatehouse was locked ;
thus the type of operating facilities it contains is unknown .
The exterior of the gatehouse appears to be in fair condition .
The concrete steps that descend from the top of the embank-

• ment to the downstream toe near the gatehouse were observed
to be in good condition .

c. Reservoir Area. The watershed above the reservoir
is gently ~o steeply sloping and heavily wooded. The slopes
adjacent to the reservcir appear to be stable. No structures
were observed on the shore of the reservoir. Sediment has
accumulated behind the spillway to the elevation of the crest
for a shor t distance upstream , but no other  evidence of
extensive sedimentation in the reservoir was observed.

d. Downstream Channel. The channel bottom appears
to be soiL There is a m oderately dense growth of trees
and brush in and adjacent to the channel.

.1 
~~~~~~~~~~
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SECTION 4(. OPERATIONAL PROCEDURES

4.1 Procedures

No formal operating procedures were disclosed. hater is
drawn of f  as needed for supp ly purposes.

4 . 2  Maintenance of Darn

No formal maintenance procedures for the dam were disclosed.
From the cond ition of the dam it is appar en t tha t a regul ar
main tenance program has not been followed for the darn as
a whole . An e f f o r t  has been made to keep the crest and
embankment slopes on the southeast  side of the sp i l l w ay
clear of trees and brush and the seepage at the toe on that
side of the dam has been channeled as described in Section
3.1 a. Maintenance of the dam to the northwest of the
spillway has been neglected and Mr. Frank Costabile stated
that  th is  was because union workers  r e f u s e d  to cross the
spillway to accomplish such maintenance as has been per-
formed southeast of the spiliway .

4.3 Maintenance of Operating Facili ties

No formal maintenance procedures for the c’~~ rating facili-
ties were disclosed. From the con dition cf the appur tenan t
structures it is apparent that a recular maintenance p r o c r a m
has not been followed.

4.4 Warning System

No description of any warning system was disclosed.

4.5 Evaluation of Operational Adequacy

Because of the lack of operation and main tenance procedures ,
the remedial measures described in Section 7.2 b. should be
implemented as prescribed.

—- 
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SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a .  De si gn Data. Two h y d r a u l i c  f ea tu r e s  ~ f the struc-
ture did not agree with the original design plans. The
spillway is shown to be 100 feet in length on the plans and
is actually 90 feet in length . The low level  outlet pipe ,
shown in the plans to ex i t  through the face of the s p il l w a y,
could not be found.

b. Experience Data. No recorded hydraulic or hydrolo-
gic experience data were disclosed.

c. Visual Observations.  No v i sua l  evidence was found
of damage to the structure caused by overtopping. At the
time of inspection , water less than 1-inch deep was passing
over the sp il lway crest.

d. Overtopping Potential. The hydraulic/hydrologic 4
evaluation for Boonton Reservoir Darn is based on a spill-
way design flood (SDF ) equal to one-half  the probable
maximum flood (PMF ) on the basis of the l imi ted  hazard
observed downstream and in accordance w i t h  eva lua t ion  guide-
lines for dams c lass i f ied  as S iqn i f i c a n t  Hazard and inter-
mediate in size. The PMF has been determined by appiication
of the SCS dimensionless unit hydrograph procedure to a
24—hour PM? storm of 22.5 inches. Hydroloqic computations
are given in Appendix 3. The routed half-PMF peak discharge
for the subject watershed is 3597 cfs.

The minimum elevation of the dam allows 1.9 feet o~ depthin the sp i l lway  before overtopping occurs. Under th i s  head
the spillway capacity is 613 cfs which is less than the

• required SDF.

• Flood rout ing calculations indicate that  Boonton Reservoir
Darn will be overtopped for more than 4 1 ~ hour s to a maximum
depth of 1.4 feet under half PMF conditions. It is estimated
tha t  the spi l lway can pass less than 20 percent of the PMF
without overtopping, and thus is considered inadequate .

Because the darn is classified as Significant Hazard , the

L 

increase in downstream ha :-ard due to overtopping fa i lure
• was not assessed with a breach analysis.

e. Drawdown Capacity. Because the low leve l out le t
could not be found , drawdown c a p a b i l i t y  was not assessed.

9
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SECTI(’N 6
STRUCTURA L STABILITY

6.1 Ev~ 1uaticn of Structural Stability

a. Visua l  Observat ions.  If  the trees crowing on th~
embankment and in the downstream toe area blow over and
pull out their roots , or if a tree dies and its roots decay ,
serious seepage problems may r e su l t .

If the brush growing through the riprap on the downstream
slope is allowed to grow into trees , problems similar to
those associated wi th  the ex is t ing  trees may develop .

The ri prap which is in poor cond it ion may resul t in erosion
or sloughing problems if it is not repaired.

Seepage at the downstream toe of the dam may result in
long-term stability problems i f  it is not corrected.

The roots of tree stumps on the crest and downstream fac€~of the masonry spillway may rot and leave open channels
through spillway or the stumps may sprout new growth which
wil l  cause addi t ional  deterioration of the masonry and
concrete . Continued deterioration of the concrete crest

• may result  in erosion and loss of stone masonry under the
concrete cap .

The lack of vegetation in vehicle tracks and a footpath on
the crest of the dam is conducive to erosion of the crest.

Trespassing and erosion , particularl y near the gatehouse
and the spillway , if not controlled , could lead ultimaLelv
to breaching of the dam . Based on the visual inspection and
limited data available it was not possible to determine the
character of the dam foundation , the interior of the cross
section . Therefore it is not possible to evaluate the factor
of safety of the darn against sliding.

b. Design and Construction Data. Plans for the oricinal
dam show tha t it was desi gned to have a masonry wall  core
with a 10-foot “puddle bank ” upstream of the masonry wall.
An 18” x 24” low level outlet shown on the plans was not
found during the visual inspection.

c. ~perating Records. No operating records pertinent
to the structural stability of the dam were disclosed.

d. Post-Construction Changes. No records pertinent
to post-construction changes were disclosed.

10 
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e. Seismic Stability. Boonton Reservoir Dam is in
Seismic Zone 1 and in accordance w it h  the Phase I guide-
lines does not warrant seismic analysis.

~~

1

1

-
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SLCT1~~N 7
(. ~ . ASSESSMENT , REC~ M N D A T I ~~N S , REMEDIAL ~L~~~URE S

7.1 Darn Assessment

a. Condition. Boonton Reservoir Dam is about 80 years
old and is in poor overall conditi on.

b. Adequacy of Information. The information available
is such that the assessment of the dam must be ba~ e~ pri m arily
on the results of the visual inspection .

c. Urgency. The recommendations made in 7.2 a. and
the operating and maintenance procedures in 7.2 b. should
be implemented by the owner as prescribed below .

d. Necessity for Additional Data/Evaluation. The
information available from the visual inspection is adequate
to identify the potential problems that are listed in
Sections 5 and 6. These problems require the attention of
a professional engineer ‘who will have to make additional - •

engineering studies to design or specify remedial measures
to rectify the problems . If left unattended , the problems
could lead to instability of the structure .

7.2 Recommendations/Remedial Measures

a. Recommendations. The owner should retain the services
of a professional en gineer , qualified in the design and
inspection of dams, to accomplish the following inthe near •

future :

(1) Design and supervise procedures for removal of
trees, their root systems , and brush growinc on the embankment
and in the downstream toe area , and properly backfill.

(2) Design and supervise procedures for repair of the
riprap .

(3) Investigate the seepage at the downstream toe
of the darn and design and supervise appropriate remedial
measures.

(4) Design and supervise procedures for removal of
the stumps on the crest and downstream face of the masonry
spillway , and , repair the holes created.

(5) Design procedures for repairing erosion and re-
establishing grassy vegetation on the crest , upstream slope ,
and downstream slope of the embankment.

12
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(6) Design and implement remedial measures for
repairing the concrete crest of the spillway .

and accomplish the following in the future :

(1) Conduct further hydrologic and hydraulic
analyses and design and oversee modification of the spillway
to provide additional capacity.

(2) Design and implement remedial measures to
restore the low level outlet to operation if it exists; if
it does not: design and install an adequate reservoir drain
for  emergency drawdown . -

•

(3) Identify size and condition of pipes and valves
within the embankment , and repair such pipes as are found to
be deficient.

b. Operating and Maintenance Procedures. The owner :
should:

(1) Clear trees and brush from the discharge
channel and its banks and see that this area is kept clear.
This should be started soon.

(2) Check the condition of the dam once a month
and monitor the seepage until remedial measures are effected.
This should be started immediately.

(3) Engage a professional engineer , qualified in
the design and inspection of dams , to make a comprehensive
technical inspection of the darn once every two years. This
should be started in the future .

(4) Establish a surveillance program for use
during and immediately following periods of heavy rainfall ,
and also a warning program to follow in case of floodflow
conditions or imminent dam failure. This should be done
in the near future .

4
• 
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CHECK LIST
HYDROLOGIC AND H YDRAULIC DATA

ENG iNEERING DAT A

DRA I NAGE AREA CHARACTERISTICS: 2 square miles, wooded and hi lly

ELEVATION TOP NORIIAL POOL (STO RAGE CAPACITY) : 637 .5’ (1066 acre-ft. )

ELEVATION TOP FLOOD CONTRO L POOL (STORAGE CAPACITY):  6 3 9 .4 ’  ( 1 2 t 5  acr .~- f t . )

ELE VATION MAXIMU M DESIGN POOL: 640.7’

ELEVATION TOP DAM : 6 3 9 . 4 ’

CREST: Free overflow concrete-capped spiliway

a. Elevation 637.5’

b. Type concrete weir

c. Width ~~
‘

d. Length 90’

e. Location Spillover_ approximate cent er of dam

f. Nwober and Type of Gates none

• OUTLET WORKS: none visible

a. Type_____________________________________________

b. Location________________________________________________

c. Entrance Inverts______________________________________

d. Exit Inverts____________________________________________

e. Emergency Draindown Facilities_________________________

HYDROMETEORLOGICAL GAGES: 
none

a. Type______________________________________________

b. Location________________________________________________

• c. Records_________________________________________________

MAXIMUM NON-DAMAGING DISCHARGE: 613 cfs
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APPENDI X 2

PHOTOGRAPHS

BOONTON RESERVOIR DAM
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15 MAY 1979

VIEW OF CREST FROM RIGHT SPILLWAY ABUTMENT LOOKING
SOUTHEAST

-

15 MAY 1979

VIEW OF CREST FROM LEFT SPILLWAY ABUTMENT
LOOKING NORTHWE ST

BOON TOW RESERVOIR DAM 2-1 4
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- 15 MAY 1979

VIEW OF DAM CREST FROM LEFT SPILLWAY ABUTMENT
TOWARDS ROAD

15 MAY 1979

VIEW SHOWIN G CREST OF DAM FROM RI GHT SIDE OF ROAD

- 

BOONTON RESERVOIR DAM 
_ _ _ _ _ _  
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15 MAY 1979

VIEW OF DOWNSTREAM FACE OF SPILLWAY

- 
- 15 MAY 1979

TRE E STUMP IN DOWNSTREAM FACE OF SPI LLWAY

BOONTON RESERVOIR DAM
_____ 2—3 ‘
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- 15 MAY 1979

VIEW UPSTREAM FROM CENTER OF SPILLWAY
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- 15 NAY 1979

VIEW FROM SOUTHEAST SIDE OF RESERVOIR TOWARD DAM

- 

15 MAY 1979

- 0 VIEW FROM NORTHWEST SIDE OF RESERVOIR TOWARD DAM

BOONTON RESERVOIR DAM
_ _ _ _ _ _ _ _ _ _  • — ---~—~~~~~ ——~~•-- ~—- - —--.—-—-- 
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• 15 MAY 1979
- VIEW SHOWING DOWNST REAM FACE OF DAM WITH GATE-

HOUSE AND PUMP HOUSE

I 

-

____________________________________

15 MAY 1979
L 

WET AREA , SEEPAGE , AND COLLECTION DITCH
AT D/S TOE OF DAM LEFT OF GATEHOUSE

BOONTON RESERVOIR DAN
2—6 
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15 MAY 1979

LARGE SEEPAGE -AT DOWNSTREAM TOE OF DAM NEAR RIGHT
ABUTMENT VIEWED FROM CREST

15 MAY 1979

SEEPAGE AT LEFT TOE OF DAM

BOONTON RESERVOIR DAM 2-7 
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15 MAY 1979

CONTACT AT LEFT ABUTMENT

- 
15 MAY 1979

VIEW SHOWING RIPRA P ON DOWNSTREAM FACE AND CORE
WALL ALONG DOWNSTREAM EDGE OF CREST I E D IA T~ LY
WE ST OF GATEHOU SE 

-

4
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APPENDIX 3

HYDROLOGIC COMPUTATIONS

BOONTON RESERVOIR DAM -
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