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Dear Governor By r n e :

Inclosed is the Pitaso I Ins7ection Report for Old Morris Canal Dam in
Morris County, New J e r s e y  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.

13asc.~d on v i s u a l  inspection , available records , calculations and past
operat~ onal performance , Old Morris Canal Dam , initiall y listed as a
high hazard potential structure , but reduced to a significant hazard
potential structure as a result of this inspection , is judged to be in
fair overall condition . The dam ’s spiliway is considered inadequate
since 25 percent of the Spil iway 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 spiliway “inadequate” instead of
“seriously inadequate ” is based on the dam ’s reduced hazard
classification and expectation that failure of the structure would
probabl y result in no loss of life. For ~he same reasons no further
s tud ies or inc r ease of sp i l lway capaci ty  are reco imnended. To insure
adequacy of the structure , t he  following actions , as a minimum , are
reconunended:

a. Within 30 days from the date of approval of this report,
engineering studies and analyses should be initiated to c~~sign and
supervise repairs to the undermining and serious erosion at and below
the northeast abu tment.

b. W i t h i n  one year f rom the d a t e  of approval of this report ,
engineering studies a~d analyses should be performed to:

(1) Design and supervise repairs of the deteriorated concrete
in the overflow section of the dam and the trainwalls at the ends of
the overflow section .
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NAPEN - 1)
Honorable Brendan 1. Rv rue

( 2 )  I n s pe c t  LI *e ‘~p i l l w a y  f o r  seepage du r i n g  a p er iod  of low f low .

. W i t h i n  30 d ay s  i roIn t he  dat .  of ap p r o v a l  of t h i s  report , the
d e b r i s  lod god on t h e  s o u t h w e s t  end of the  sp i l l w a y  c res t  should be
removed.

c. Wi thi 1 t h ree  m o u t h s  f rom the d a t e  of approval  of t h i s  report ,
a program should he initiated to check the  cond i t i on  of the dam once
each month until remedial measures are effected .

d. Tb . ’ f o l l o w i n g  r em e d i a l  a c t i o n s  s h o u l d  be comp leted w i t h i n
One year  f rom the  da te  el approva l of t h i s  r e p o r t :

(1) Enga~’e .i professional engineer qualified in the design
and inspection of dams to make a comprehensive technical inspection of
the dam once e~.ery  two years.

(2) Establish a surveillance program for use during and
i m m e d i a t e l y l o l l o w i n g  pe r iods  of heavy r a i n f a l l , and a lso a warning
program to f o l l o w  in case of floodflow conditions or imminent dam
fa i  l u re .

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Envi ronmental Protection , the designated State
O f f i c e  contac t for t h i s  program . W i t h i n  five days of the date of this
letter , a copy will also be sent to Congressman James A. Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act , the inspection report will be subject to release by
this office , upon request , five days after the date of this letter .

Additional cop ies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report 

available.2
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- (11.1) MOR R I S _ CANAL DAN_ (N J 0 0 1 7 3 )

CORPS OF E N G I N E E R S  ASSE SSMENT OF G ENERAl .  CONDI TIONS

Tb i darn w a ;  I is pee t ~•d ~~ !~ May 1979 b y A,ule r son—Ni rho I i; and Co.
Inc. under c on t r a c t  t o  the S ta t e  of New J e r sey .  The S t a t e , under
•igreement with the U.S. Arni y Eng i neer I)ist t- ict , Philade l phia , had this
insp ection performed 1 ‘ecordonce wi th the Nat i enal 11am Inspection
Act , Pub l ic Law 92-367 .

Old No rris Urina l Dam . i n i t i a l l y li sted an a hi gh ha~.ar d potential; tt - , c tu r . ’ , b u t  r e d u c e d  to a s i g n i f i c a n t  b a r t a r d  p o t e n t i a l  s t r u c t ur e  as
a result of this inspection , is judged to he in f a i r  overall
condi tion . The dam ’s sp iU w ay  is considered inadequate since 25
percent of the Sp illw a y Desi gn Flood—— SDF — would overtop the dam.
(Tb.’ SDF , i n  t h i s  iust .•nce , is one halt of the Probable Maximum
Ft o,.l. ) The (kciston to consider the sp i l l w a v “inadequate ” instead of
“seriousl y inadequate ” is based on the dam ’s reduced haaard
c l a s s i f i c at i o n  and e x p e c t a t i o n  tha t f a i l u r e  oU the structure would
probabl y result in no lcs c of life . For the same reasons no further
studi es or inc rease of sp i l i w a y  c a p a c i ty  are recommended . To insure
adequacy of the strtict ’,re , the following actions , as a minimum , are
r”conuncnded :

a. Within 30 days from the date of approv al of this report ,
engineer ing studies and anal yses should b,? initiated to design and
supt’rvi St ’ r e p a i r s  to the un de r rn i iii ng and sir i ntis cr o s i  on at  and below
the northeast abutment.

b . W i t h i n  one year  f rom the  date of approva l  of t h i s  report ,
e ng i n e e r i ng  s t u d i e s  and a na l yses should  be per formed to:

(1) Design and supervise repairs of the deteriorated concrete
i n  t h e  o v er f l o w  sect ion  of the  da rn and the trainw alls at the ends of
the overflow section .

(2) Inspec~ the sp iliway for  seepage d u r i n g  a period of low
flow .

b. Within 30 (lays from the date of approval of this report , the
debris lod ged on the southwest end of the sp iliwa y crest should be
removed .

c. Within three months from the date of approval of this report ,
a program should be initi ated to cheek the condition of the darn once
each month u n t i l  r emedia l  measures are e f f e c t e d .

d. The following remedial actions should be completed within
one year from the date of approval of this report:

______ 



I I n  ~ag .1 i t t , ~ s,. , on a I i - i  
~~i ‘ • r  ‘pui l I t i i ’d i~ t in ’ des i gi imd n~~~n c  t i o n  ot ~la ni ’. I o ma k e a l )mpr..ht .o c.  C t ’ch , n I c . , ! i n sp e c t  i o f l  ofh~ ,l . i ’~ ~ n c ,  e v e r~ ’ C We ~~~ ~~~.

(21 
~stab I t~~ h i a s o t  v e i  ll an ct ’ prilg r~Int t ’ r us~ during andm ined l i t  e l y  t o t how l t~ perIods ot hca v~’ r-a i n t  i t  I , a n d a I n t  a w a r n i n gprogram ~~ ~~ II ow i~~ iso ot I ood f I ow condi t ion s  or in~~inent darnfai lure .

APPROVED :~~~~ ~~~~ ( V

N E S  C.  TON
/ ~Col.’nt ’1 , Corps of Engineers
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRA M

Name of Dam : Old Morr is  Canal  Darn
ID Number: ID No. N300173
State  Located : New Jersey
County Located: Morris
Stream : Rockaway River
River Basin : Passaic
Date of Inspection : May 14 , 1979

ASSESSMENT OF GENERAL CONDITIONS

Old Morris Canal is an old darn of undetermined age and
ownership, and is in overall fair condition . The darn is
small in size and classified as Significant Hazard. The
concrete cap of the visible portion of the crest appears
to be in fair condition. It shows evidence of limited
erosion and some coarse aggregate is visible. The surface
of both training walls at each end of the overflow section
is badly spalled and eroded , particularly at the water
surface . Immediately downstream of the dam , on the north-
east bank of the channel , there is a dry stone masonry train-
ing wall which has raveled and collapsed. A large ti.rnber , a
tree , and several other pieces of debris are lodged on the
crest of darn near the southwest training wall. The spill-
way is capable of passing 12% of PMF without causing over—
topping of the darn , and is considered inadequate .

Ownership of the dam should be determined as soon as possible ,
so that the recommendations below may be carried out. It is
recommended that the owner(s) engage a professional engineer ,
qualified in the design and inspection of dams , to accomplish
the following : starting immediately , design and supervise
repairs to the undermining and serious erosion at and below
the northeast abutment; in the near future , design and super-
vise repairs to the deteriorated concrete in the overflow
section of the darn and the training walls on either side ,
and inspect the spillway for seepage during a period of low
flow . it is further recommended as a part of operating and
maintenance procedures: that the debris lodged at the crest
of the darn be removed immediately; that beginning very soon ,
the condition of the darn be checked once each month until
remedial measures are effected;

- .-- - - - - - ~~.- --



that , in the future a 
~‘rc’ft ’ssjonaj ~~~in~~’r ~~2al~~fj e d  in thedesi~ n and inspection of ~ia~rs he enL~auL~ to make a compre-hensive technical inst ectjon of the dam once every two years;and that a surveillance proqran~ for use durjnq and immedjate1~

.following peijods of heavy rain fall , and also a warning pro-gram to follow in case of flO~df1~~ cOfldjtj~~ri5 or imminen tdarn f a i lu r e  be e s t a bl i s he d  in the near future.

War ren  A.  Gu in an , P . E .Pro je~~ Mana aer
New Jersey No. 16848
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams , for
Phase I Investigations. Copies of these guidelines may
be obtai ned from the Office of Chief of Engineers , Washington ,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards
to hunian life or property. The assessment of the generaa
conditions of the dam is based upon available data and vis-
ual inspections. Detailed investigation , and analyses in-
volving topographic mapping, subsurface investigations , test-
ing 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 . It is important to note
that the condition of a darn depends on numerous and con-
stantly chang ing internal and external conditions , and is
evolutionary in nature . It would be incorrect to assume
that  the presen t condi tion of the dam wil l  cont inue  to
represent the condit ion of the darn at some po int in the
future . Only through cont inued care and inspection can there
be any chance that unsafe conditions be detected.

Phase I inspect ions  are not in tended to prov ide de ta i l ed
hydrologic and hydraulic analyses. In accordance with
the es tab l i shed  Guide l ines , the Spil lway Test Flood is
based on the es t imated “ Probable Maximum Flood ” for the
region (greatest reasonably possible storm runoff), or
fractions thereof. The test flood provides a measure of
relative spiliway capacity and serves as an aid in determin-
ing the need for more detailed hydrolog ic and hydraulic
studies , considering the size of the darn , its general con-
dition and the downstream damage potential.
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b. Loi’,itictn . The dc i i i i  I S  I t ’t’.i t ’ tl  i i )  t I n -  T0’is’l) ci
Morr i s Coun t y , Now 3 ’ i  50~~ on t l ie ’  Pock,u ’ss’ .Iy Ri V t - I  , i I ’ s ’u t  .‘‘ ‘O
I t ’e ’t downst  l t ’arn of the  I i i  s:iiI and AV t ’IIU(’ hi  i i s i,  . I t  ~ co~ ’~
ates are noi  t h l a t i t u de ’  400 ~t 4  .H  an d  We ’Y :t I s ’~i :  I t  t i de  74”
2 . 2 ‘ . A 1 ocat  ion map i s shown i i i  1-’ i cu t  c I .

Si  ~~t ’ Classi I i c 5 it  I o n .  O l d  Met i I S  C.uii ,uI I l s i l l I  1 5

c l a ss i t  i e ’t I  is E~
’inq sm all i f l I I J . ’t’, 515 di ’ t i nod i n  t h e ’  Recu ’m—

men ded t,~ui do l i n e s  f o r  ha I e t y I n sl ’ect  l on ci  I 1 , 1111 : ,, on I hi’
j t a sj  s of I t s  st  o l a l t ’ ‘s’o 1 unte ot 55 ,jc~ ~~~

— I i i  - I ‘s-t ’li oh i t ’~
t h a n  1000 acre— te’e t , b u t  nioi e’ t han  50 •i c  e ’— l i t ’!  , an d  it
s t r u c t u r a l  h e i u h t  ci  18.1 l t ’ s ’t w h i c h  i s  l t ’i-:s t h ,i n 40 toot

1. l I a ; 5 t i d C 1 . a s s~~1i c , i t i o : i .  \‘isual i n s l ’ ’ c t  I t ’ll of t In -
i t - ’~ 1 shows th5it .i 1- i  t ’5 u c h  i’ I ( lii ’ 1.1111 W ’U1 cI

no t cause si ’.iii i fic.int daniaqe to st I net  u l t ’ s  01 ( I i i  t ’ , i t t ’fl I ly e ’s ;
howeve’ r , si uni ~ i cant i. ’ ’o n o mi  c 1 i’S II w o u l d  I’i ’ SU S t I i  nod
ci  t he subs t a i i t i al i I) ‘s’OS t 111011 t 111 , ~i11d h o a vy  use’ made ot  t lit ’
park and t t’c r’ -a t ion .1 i t - a  ups  t i 0.1111 d ni i I s ’W I iS  t i t a m .
ha ~I~ l I il class i i i cat i  Ofi C’ t O l d  M o i  i i S C . in a  1 I l~tII1 1 1~ I

I i c a n t .

e’ . Owne’ I shi ~~‘ . (lwne’rsh i p o f  t I to  ti ~ 1 III  ‘s i n c  1 - a i  . Au
siI ’Pi 1 c 5 it  i cli ~U i d  p011111 t 1 01 1 e’~~ .1 i i i  ii~ : c5ina  I ht ’,iti ’si I CS , i t  t he
darn , d~i 1 ’ d l’~ -~ ~ , h i d  1 ca l  e’ s t h t t  t lie Town ci  P. ‘o:i t on u ni t’  —

took t he s e’  1’ ’}’ 5 i ir s  Sii -~ a ii’ . 1’ .A .  j ’ i  o i t ’.’t  . Ow I n ’ :  S t I l l ’  15  1101
mont  i o:ie’d . M or e ’  I e ’Ct ’ I it  001 1 0 5 1’( ’l i ( i o I) C C  I i i  I ti~~ ~ , i i t ~ i I ~~i. 

(~

between t h e  St at e  ol  N ow s]0 I S t ’ \  . i n i  t l t t ’ 1111111 1 ci p a l  i t i t ’s c i
3e 1sey C i t y  and tlui’ ‘I’owii 01 P c O f l t  011 1 n i  c at  I’S t l u t t  t l i t ’
S t a t  e at t  i - m i - t I  t ’d to  I t - S O 1  1,0 t he’ t l ’s n ’ S t  I 01) ‘1 OWlit ’ sh  i p b u t
SUCC ’t ’dt ’d only in ol 101 t 1 1) - i  10111 ~i I s  01 & ‘W1101 Si t  I 

~~
‘ 1 1 0111 l’o t Ii

inu n i  ci p a l l  t i t s .

f . P u rp ose  of I~am .  The ’ darn was c I  1 q i lI~i 1 1 V dos i ~~i i t ’ t i  t ~
cont rol t lie I e’\’e 1 ‘sO wa t ci  i n  a t t ’5ic h c i  t l i t ’ O l d  Mot t i s
Cana l  w h i c h  has  s ince  boon i - t i oeked 01 1 . At p t -sont t he
dam so iv e s  t 0 mai nt a in t he ox i st  I fiti  W ,-1 t C I  I t -vol 1 , t  t cc i  0~t
t i on al  and a e s t h e t i c  us e  01 t h e  a~ i 1 , i i ’t ’nt  j ’.u t k  and  S W i f l h l i l l  u i c
a rea  be lonc inq to t h e  Town of  l i t - t o l l  t o n

q .  [l’s’~~j  an a n d  ‘s’C l i S  I i -uc t  I on I i i  st c l v  . No p 1 .1111: , h v d t  ~u t i 1  i c

or hy d roi c-u c d a t a  i c r  l i i i  o 1 I i i i i , i l s ’s ’n S t  i ‘si ..’I  1011 a t  o ~IV a 1 1
aL-tie. ‘I ’ l i i ’  .-t n  1 v av.u i I a P i  e i oc.’ I ~~S d i  Ss ’ l i S S  I ‘~~‘.I I 2 5 d O l t ( ’ I 0

head cat o S •it  th e  j u l  e’ t 0 1 t lie ol ~i M ’  1 1 1 Ca n. i  1 idi h ~~~ ‘10
lonqor e x i s t s .

h .  Norma l 01-tO u a t  I e l l a  I P u  oct - . in i  o s.  Hi ’Si ’ ’ l i Y  i I l i t  V l o t
e~ ’t’  tati On 01 t he dam 1 Y ~ ‘sl U t ’ ] o a t  be.’, i t i s t ’ of 1 I n ’  .l t I t ’ S t  I t ’ll
i t t  l W f l 0 1 ’ Sh i p .

“- ---

~
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1.3 i’t-rti ne nt_ Data

a.  D r a i n~~~~~~~eas - 118.2 square ml li-s

b .  Di sc ha rqe at Dani sit c ’  (cf s)

M a x i m u m  known flood at d am s i te ’  - u n k n o w n

Total spiliway capacity at maximu m pool elevation
— 3854.

c. E l e v a t i o n  ( f t .  above MSL~

Top of dam - 494.0

Ma ximum p o o l - d e s i g n  sur ch a l s 2 e ’  - 4 t ~ ui~~ 4

Recreation pool — 490.(’ ( at  t i m e  of  i n s p e c t i o n )

Spillwav crest — 490.6

Streambed at c e n t e r l i n e  of da rn  — 4 7 7 . 5

M a x i m u m  t a i i wa t i - r ( e s t i r n a t t ’d )  — 48 .0

i. R e s e r v o i r  ( f t ’ c t )

Length of Maxirnuni poo l .‘1 70

Length of recre’at ion pool (at t i n t o  o f  1 f l 5~~’00t  lo l l )
— 1600

e. Storaqe tacre-teet )

Recreation tat t ime of  I f l S j ’ t’ i’t i ‘n )  — . S

De s ian  s u r c h a rg e  — 145

Top of dam - 55

f. R e s e r v o i r  S u r f a ce  ( ac r e s)

Top of dam — 8.5

M a x i m u m  pool - 8.5

Recreation pool (at time of i !ispt ’-.’t i . ’ t i )  — 5 . ”

S pi l iw ay crest - 5.2 

-- ---~~~ -~~ 
- p - -
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g . Darn

Type - concrete  g r a v i ty

Length-200’ ±

Heigh t - hydraulic — 16.5’
st r u c t u r a l  — 18.1’

Top width (spillway) - 3.0’

Side slopes - ve r t i c a l  d o wn s t r e a m ; unknown u p s t r e a m .

Z on i a q  - unknown

Imp e rv i o u s  cor e — unknown

Cutof f — unknown

C) ou t  c u~ t a a n — unknown

h. S~~ i l  1 w.i \ ’

Type - concrete  wei r

Length of weir - 146’

Crest elevation — 4 9 0’

Gates - none

U/ S Channe l  - Rockaway River

D/S Channe l  - Rockawav 

River4
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SECTI ON 2
E N G I N E E R I N G  DATA

2.1 Design

No ori g i n a l  e n g i n e e r i n g  des ign  data  or p lans  were disclosed.
Plans showing proposed repairs to canal headaates , wh ich
have since been removed , were prepared by Boonton Town
E ng i n ee r , A.  C. Brohmer , in June  1939.

2 . 2  C o n s t r u c t i o n

No original construction data were disclosed. August 1941
and J u l y  1942 St a t e  W a t e r  Po l i cy  Commission In spec t ion
repor ts  i n d i c a t e  t h a t  r e p a i r s  to the  headga te s  had been
accompl ished  in an acceptable  m a n n e r .

2.3 O~~~~~~~ pn

No engineering operational data were disclosed.

2.4 Evaluation

a.  A v a i l a b i l i ty .  A search of New Jersey Department
of Environmental Protection files , and contact with comm un i t y
officials revealed only a limited amount of recoidod informa-
tion.  All  disclosed i n f o r m a tion was re tri eved .

b. Adequacy. Because of the  l i m i t e d  amoun t of recorded
data available evaluation of this darn was ha s t -d  solely Ofi
v i s u a l  obse rva t ions .

c. V a l i d i t y.  The only available data pertained to the
canal headgates which are no longer in existence .

5
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S E C T I O N  3
VISUAL INSPECT iON

3.1 Findings

a. General. Old Morris Canal Darn is a low , run-o f-
r i v e r  dam wh ich  impounds a reservoi r  of smal l  s i z e .

b. Dam . Water was discharcinq over the  o v er f l o w
section of the  dam at the time of the inspec t ion , and it  was
consequently not possible to determine visuall y the character
and condition of that section. Based on what could be seen
beneath the overflowing water close to the abutments . it
appears  t ha t  the over f low section is a s tone  m a s o n r y  dam w i t h
a concrete cap and ups t ream f a c i ng .  The concrete  cap near
the abutments appears to be in fair condition . It shows
evidence of limited erosion and some coarse aggregate is
visible. The crest of the overflow section is very  s t r a igh t  —

along each of the two sections of the dogleg alignment.
There is a bedrock knob exposed on the downstream face at
the break in alignment of the crest and bedrock is also
exposed on both sides of the channel downstream c f  the dam.
it  appears , t h e r e f o r e , t h a t  the o v e r f l o w  sect ion is founded
on bedrock . There is a concre te tr a i n i n g  wall at each end
of the overflow section . The surface of both training walls
i s badly  spa lled  and eroded , particularly at the water sur-
face . Between the northeast end of the dam and the northeast
~d u t r~t - n t  (wh ich  is a h ighway  f i l l)  there  is a f i l l  which
extends upstream and downstream with an essentially horizon-
tal surface . This fill is used as parkland. A large timbe r ,
a ~ar~ e log and several other pieces of debr i s  are lod ged on
the crest of dam near the southwest concrete training wall.

C.  ~j~purtenant Structures. There were no appurtenant
structures observed to be associated with this dam .

d. Reservoir Area. An open parkiarid occupies both
banks  of the river for several hundred  f ee t  ups t ream of the
dam. A c h i l d r e n ’ s p l ayground  is located on the downstream
bank . At the dam the  reservoir  is f i l l e d  w i t h  sediment  up
to the crest of the overflow section .

e. Downstream Channel. The bottom of the dow~iEtream
channel appears to be bedrock covered with large boulders.
On the northeast bank of the channel is a dry stone masonry
training wall which has raveled and collapsed. A larce
washout of the fill placed in the former canal was observed
on the northeast bank immedia te l y d o w n s t r e a m  of t he  end of
the o v e r f l o w  sect ion of the dam.  Large  bou lde r s  have been
dumped i n t o  the  washout  a rea.  The washou t  does not  appear
to be the r e s u l t  of r i ver  w a t e r  a c t ion .  Trot ’s everhanc the
downs t ream c h a n n e l .  The channe l  i t se l f  is  wide  and  unob-
structed.

6 
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SECTION 4
OPERATIONAL PR OCEDURES

4 . 1  Procedures

No formal operating procedures were disclosed.

4.2 Main tenance of Dam

No formal main tenance procedures for the dam were disclosed.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operatinq facili-
ties were disclosed.

4.4 Warning System

No descript ion of any w a r n in g  sy stem was d i sclosed.

4.5 Evalua tion of Operationa~~~~de~~~~~~

Because of the lack of opera tion and m a i n tenan ce procedures
the remedial measures described in Section 7.2 c. should
be implemen ted as p rescr ibed .
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5.1 Evaluation of Features

a. Desi~~n Da ta.  Because no da ta wer e  d isc l osed  an
eva lua t ion cou ld not be p e r f o r m e d .

P . !‘x~-t e r i en c e  Data. No experience data were disclosed.

c. Vasual Observation. No visible evidence of damage
tc the structure caused by ov e r t opp inc  was observed. At
t h e  tame c-f i n s p e c tI o n  water approximatt-lv 0. C’ foot dt~t p
was flowing over the spiliway crest.

d. Overtop~ inc P o t e n ti a l .  The h y d r a u l  ic/hydrolo~ ic
eval uat ion for  Old M o r r i s  C a n a l  Darn is based  on a sp i l lwav
desian flood tSDF ) equal to one-half the Prc-thable Maximum
Flood ( P M F ) in accordance with the aan~ e of t e st  floods
.uven in the evaluation cuidelines for dams classified as
si .~ni ficant :i~~~ard and small in Si :-e . The c-at flow from
F ow er v i  lie Dam which is 0.7 m ile above’ d I d  Morris Canal
Dam on t h e  Rock a w a v  R i v e r  was used as t he i n f l o w  h y d r c~ir a p h .
The !‘MF for Powerville Dam was d e t e rm in e d  by apL’licatlon
of the Snyder u n i t  hydroqraph procedure to a 4~~-hc’ur P~~’
storm of 22.2 inches (for 200 sauare mile s t ad~iustod asspeci l  ied i n  H\-drorneteoioloaical ~.e’po rt  N o .  3 3 .

Hvdrologi c comput  at ion s  a re  ci ve n  in  Appt’~~di x 2- . The r ou t  t’d
h a i f — i ~~ F peak d i sch a r ae  for the suh i ec t  w a t e r s h ed  is 1’s-t , 335
cfs.

The m in a murn e le va t ion o f the dam allows 4.0 f eet  of deL ’th
in the spaliway b e I o e overtopping he-iin s . Under this head
the  sp i i lw a v  c a p ac at y  a s  3 854 c f s  w h i c h  is loss t h a n  the
hal f -PM F .

The small s tor ag e  \ o l U f l t e  a v a il a b l e  comp ac t - cl to discharoe ,
as with most run—of—river dams , causes insigni~~icant reduc-
tion an reservoir inflow versus outflow throuch routing .
Calcula tions indicate that Old Morris Can a l  Pam will be
overtopped for 57 hours to a maximum dep t h  of 5.42 feet.
I t  is  es t ima ted t h a t  the dam can  pass  a p p r o x i m a te ly  12%
of th e PMF or 24% of the required SPF . .~cny o ver t o p p i n c  of
the s i -t i l lw a v  a b u t m e n t s  could  pose a s e r i o u s  t h r e a t  to  t h e
intecritv of the structure because ot the fall washout down-
stream of the n o r t h e a s t  a b u t m e n t .  The s ; ’ i l i w a v  is l’sidct’d to
he i n a d e q u a t e .
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SECTICN 6
STRUCTURA L STABILITY

6 .1 Uva lua t ion of_Structural Stab il it y

a. Visual O b s e r v at i o n s .  The visual c ’b s e ’i \ ’ Jt i O I l S  t h a t
could he made we re v e ry  limited because wate’r was I lowing
over t h e  o v er f l o w  sect ion 01 the Ua:~ at the t bite of the
inspect ion. The excellent al i~~nme: r t  ol  t h e  c res t  of t h e
overflow section of the clam indicates t h a t  i t  has not suffered
o b vi o u s  de formataon under past loadanc conditions. Erosion
of the concrete and exposure  of  coarse aQgreciate in the
concrete cap 01 t h~ overt low section , if not coriected , w i ll
eventually result in loss of structural stability of the
concrete. Spallina and e r o s i o n  of t h e  co nc r e t e  t r a i n i ng
Wall5 at each end of the overflow section , especially at
the water line , is vt -r v  s e r iou s  a l r ea d \-  , and could lead to
coll apse of  the walls. The l a r L~e w a s hou t  in the fall that
compr i S t S  t h e  Ito rt beast U-a:ik of t ht c ha nn e l  i rnric-da ate 1 down-
stream of the overflow sect ion , i f  u n c o r r t s cte ’d , could lead
to failure of t he  em b a n k m en t  sect aon  between  t h e  northeast
abutment and the :iort boast c-nd of the o v e r f l o w  section of the
dam.  Based on the v i s u a l  i nsp e c t i o n  a lon e  i t  is  not  p o s s i b l e
to determine the character of t he  f o u n d a t i o n , t h e  character
of the anterior of the cross section , or the sh ap e  o t t h e
upstream face below the  l ev e l  ot sediment in the rc -sc rvo~
next to the dam . There tore , it is not  p o s s i b l e  to  oval ua~ ~

‘

the factor of safety of the aam acaanst sliding or ov er t  u r n i n ~~.

b. Desi~in  and C o n s t r u c t i o n_ D a t a .  No desacn and con-
struction data p~~F~ i n e n t  to the structural stab ilit y we re
di sclosed .

c. Qperatin~ Records. No operatincr records pertinent
to the structural stability were disclosed.

d. Post-Construction_Chanaes. Available records
ind ica te tha t canal  ga te s  an d a canal drainace cate at did
Morris Canal Dam were repaired s o m e tim e  between 1939 and 1941.
The cana l  and ga te  s t ru c t u re s  have obviously been removed
and backf i lled  s in ce  tha t tim e.

e . Seismi c Stah il i~ y. Old Morris Canal Dam is
Sea smic ~~~~ 1 and in accordance with t he  r e co m m cn d t -d I’ha~ e
I gui delines does not warrant seismi c analysis.

q
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7.1 Dam

a . Co:iC 1 t i o n  . Old  1-to t i is Canal  Dam a s o U nd o  a or—
a ned aae and is an I ai r  ov e ra l l  000LI  i t i o n.

A~R ’~ u a cv  o I 1:’. t e r ma t  ion. The an I o: m at  io n  a va a  2 —
~tb le a s  s u c h  t n at  t h e  a s s c- s s f l I c- n t  of  t h e  d a m  mu s t  i ’t -  b a s c-a

a ma:  a 1 ~ or’. t he  r e s u l t  s o : the v i s u a l a :‘.spect i o n .

c . U ~e:’. cv . The :~ curwie’ : ida t io ns  m ade  a : Sect a or’. 7 . 2 a.
and t ho o a o : a t  a na  and :raa n t  enance p r o c e du r e s  i n  7 . 2 c . s h o u l d

‘C 1 1 ~~‘ i~it ’ r a t  ~~‘ d f’v t be O Wf l t ’ r as  n r c - s c  r I Ut - C

C . N e c e s s i t y  t o :  A dd itiona l Data E v a l u a t i o n .  The
an or  ma a on avaa I ab 1 t rom the  vi  sua l  i n speot  i on  as aCt -~~u at e
t o  I-at -n t  a I ‘~ t he p ot  c’: ’.t a a I :‘robl er - a s  w h i c h  h~ave bc e: ’. out lint -C
i t ’ .  a - o c t  l en s  5 a n d  t- . These probl c~~’i~~ re-~uI re t he at tent aon
o : a a -  o: o ss a o r  t a  1 c~ :‘.a I n Ot’ r who shou I C make ad d a  t a or ’.a 1
o a ’ . a r a : a a sa  aid c -S  t o d o s  a an or  s no ci 1 v a eme Ca a I r a f t -  as a:: OS

a o c a he a- r o b  1 c-m s . I i t - : t a: :’.a t  t e nd e d , t ho n r c -h I  ems
coa a c a L  t o  : n s t a~- ’ . l a a v  c - I  t h e  s t r u ct u r e .

— 
. .‘ ~- t - L ’:- :- c - n L l a t  ‘.~~‘:‘.s !~o:: t - C i a l  M e a su r e s

Tnt’ O l f t - s t  a or ’ .  0 0 \ ’ ’.t’ S ’ . ’ . O  must 00 roSol \‘Cd so t h a t  the  f o J .  l o w —
a :‘.a a c - C L ’ru c - : n a t -a  t c~~ at ’d a al  mt - as a : re s  and  oa ’er at  a no a:’.d maa  r a t  ~ :‘.
a:’.cc- a’  OL ’c ’a ~~~~~ :aav be und~-r t  aken

a . Rc -co:i’.a:ie::da I ona~ . The owner  s s h o u l d  a e a aa n th e
Sc’ c v i  - S 01 i 

- 

01 ess i  O ’ . a i  c~~ ’.O a nee a~ o u a  l it  aed I n  t h e  cleSi. Oil
a n d  a :asa’eca a or’. ot dams , to  accoraip i i Sb t h e  l o l l  owi :ac

a a: e ly  c’~~ 3i t h e  l a r o e  w a s h o u t  0 ti t he  a i l l  en the
10 1 a I n k  o 1 t he c i l J ’.f l t ’ I doWns t ream of t he OV c ’ I I ow St’ct Ic-n

he Ca::’..

1 :’. t :’.t’ n e a r  Ut ure

1 \ Des a an and stn,’e rv i  So lena I I S 0’. hc ’ dc’t er a  c-r a t  c’C
conc a - t o a:’. t he c-vt’ I lOW Sect i c-fl o f  t h e  dam arid t ho I a a a :a —

wa ll s at  t h e ~- :‘ .ds O t h c ’ c-vt’ a I ow s e c ti on .

2 1 nsa ’ect  the spi 1 l w a v  b r  St ’c’ ’ . i a O  O U I  ~ I t O  a
no i i cC ~~‘ 

f I ow f 1 ow

l~~ 

-~~~~~~~~~~~~~~~~ —



b. A l t e r n a t i v e s .  D r a i n  t h e  r t ’se rvci  r ant: hr each
th e dam.

c. Operatinq and M a i n t e n a n c e  Procedures. The Owner (s)
s h o u l d :

(1) Removt- the dt’b~~ s lod :ed on t h e  s o u t h w e st
end of the spiliway crest. This s h o ul d  be done immediately .

( 2 )  Check t h e  cor ’.Ca t i c - n  of t h e  dam once each
m o n t h  u nt i l  r emed ia l  m e a s u r t - s  a re  e f f e c t ed .  T h i s  s h o u l d
be started very  soon .

( 3 )  Eng age  a p r o t es s io n al  e n ca ne er  q u a l i f i e d  ira
the desicn and inspection of dams to make  a com p r e h e n s i v e
t e c h n i c a l  i n s p e c t i o n  of the  darn once eve ry  two  y e a r s .
This should be started in t h e  f u t u r e .

( 4 )  E s t a b l i s h  a s u r v ei l l a n c e  p r o ar am  f o r  use
duri ng and ariarnediatelv following periods c-f h eavy  aain fall ,
and also a warninc program to follow in case of floodflow
ccnditions or immanent dam failure. This sho ul d be Cone
in the flea:- future .

11
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CHECK LIST
HYDROLOGIC AND H Y D R A U L I C  L~ATA

ENGINEERING DATA

1’RAINAGE AREA C H A R A C TER I S T I C S :  Il8squai e_m i1e~ - hi 1~~ -

ELEVATION TOP NORMA L POOL (STORAGE C A P A C I T Y ) :  .
‘

(~~~. 5 1C1 t ’ 1  t ’s t

ELEVAT I ON TOP FLOOD CONTROL POOL (ST ORA GE CAPAC I TY ) : ~~~~ ‘ d~~~~~~~~ f t ~~~ t

ELEVATION MAX I MUM DESIGN POOL: 4 9 9 . 4 ’  
-

¼

ELEVATION TOP DAN : 494’

CREST : free  o ver f l o w  concrete capped sp i l i wa y

a. E l eva t i on  4 9 0 ’

b. Type concrete we i r

c. Width  5 . 2 ’

d. Length 146’

central ,
e. Location Spillover ~~~~ rpendicu1ar t~~~~~~~~~~~~1J~~ s’_ -

f .  Number and Type of Gates none

OUTLET WORJ<S: none

a. Type
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _

- ‘ 
b. Location

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

c. En tran ce Inverts__________________

d. Exit Inverts____________________________________________

e. Emergency Draindow n Facilities __________________________

HYDROMETEO RLOGICAL GAGES: none

a. Type __________________________________ ____________

b. Location_______________________ - - - _______

c. Records
_______________________ ____

MAXIMUM NON -DAMAGING DISCHARGE : ~~~~~~~~~~~~~~
_______
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ViEW DOWNSTREAM FROM HIGHLAND AVE . BRIDGE
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NORTH
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UPSTREAM SIDE OF SOUTHWEST ABUTM ENT
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DOWNSTREAM SIDE OF SOUTHWEST ABUTMENT
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UPSTREAM SIDE OF NORTHEAST ABUTM ENT
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DOWNSTREAM SIDE OF NORTHEAST ABUTMENT
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WASHOUT AREA DOWNSTRE AM OF NORTHWEST ABUTMENT
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HYDROLOGIC COMPUTATIONS

OLD MORRIS CANAL DAM
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APPENDIX 4

R E FERENCES

OLD MORRIS CANAL DAM

1. U.S. Army Corps of Engineers , Hydroloc-~ic Engineering Center ,
‘Flood Hydrograph Package (HEC-l) for Dam Safety Inspections
Users Manual ,” Davis , Cal i fo rn ia , September 1978.

2. Brater , Ernest  F. and K i n g ,  Horace , Handbook of Hydrau l ics,
Sixth Edition , McGraw—Hill , N.Y.. , 1976.

3. U . S .  Bureau of Public Roads , “Desi gn Char ts  for  Open Channel
Flow ,” October 1960.

4.  Department of the Army , Philadelphia Dist r ic t , Corps of
Eng ineers , Pennsy lvania 19106. Powerville Dam - Phase I
Inspection Report National Dam Safety Program , June 1979.

5. Report regarding Dam Application from John N. Brooks , dated
October 31, 1939.

6. Report regarding Dam Inspection from George R. Shanklin  dated
August 29 , 1941.

7. Letter from Robert L. Hardrnan , Chief of Bureau of Water Control
to City Clerk of Jersey City regarding ownership,  dated
December 12 , 1968.
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