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NA? EN I)

Honorable flre’ndan 1. hyrue 
~ o AUI ~Coves-nor o f N w  Jersc y

Trenton , New Jersey O8bfl

Dear (overiwr Byrne :

inclosed is the Phase I Inspection R.port for Westons Mills Ar ch Dam in
Middl.eez County, New Jersey which ham been prepared undes auth orization
of the Dam Inspection Act , Public Law 92-367. A brief esseasrunt of
th. dam ’s condition is given on the first tour page. of th . report .

Based on visual inspection , available rscords , ca lculations and past
operational performance, Wastons Mill. Arch Dam, initially listed as
a high hazard potential structure but r.duc.d to a significant hazard
potential structure as a result of this inspec tion , is ludged to be
in f a.i t overall condition . However , th e dam ’s spiliway ts considered
seriously inad.quate since 9 percent ot the Spillway Design h~lo(kt (SDF)
wou ld overtop th. dam. To incur. adequacy of the •tructure , the following
actions , as a minimum, are reco snded :

a. The sp illwa v ’ s adequacy should h. determined by a qualified
- professional consulta nt engiged by the owner using ~~rc preciss and

sophisticated method . procedures and studies within six rnouthN from
th. date of approval of this report . Atsy pract tcabl~ remedial measure’ s
necessar y to insure the adeq uacy ~f the s~iIlway and to prevent overtopp ins
should he initiated wlth tu calendar year 1979 .

b. Within six months of the Jate of approva l ot this report , th
owner should initiate necensary engineering studies to determine the
foundation conditions and asiess the structural stability ot~ the dam . rh~studies should address th. possible effects of the collap se of the dam
downstream on the sublect dam . These’ ettudi es should also include a
determination of the need to repair the destroyed sluice gate. Any remedial
measures found necessary , shou ld be initiated In calenda r year 1979.
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honorable Brendat~ T. !ivrne

c.  During the ne xt  period ot low f low , the z t -’M’rvnir M h o u l t i
be drawn down as necessary to i nv o- ir ign te  the extent  ~~t sp:t l I log
and surface doter Iota t ton of t in’ e on. r . t  e . Any r~ nied 111 ic I ‘t n  -~

found necessary , should be’ b i t  lated wit hin s i x  mon t h ol r ~;t d r iw i l o w n

d . W i t h i n  one year of the’ dnte of approv i I of t!~i ~ report . the
lo t lowing .ic t tons ~hoei Id be In It Ia ted

(I ‘) Berni s b eh in d  t he a N i t  t “~vi i  ‘~ chon Id he r~ ~~~~~~ t :~ t 1 e.t t
• .tbittment ho ieht and both the herma and abutment . s ah.n i i  he $ urn I s in - t i

‘. It h q i  opt~ prot a - c t  Ion

( .
~ 
) Large debt I and I . t  1.1 en t r t i  should be r emovod f t  .u’ ( I t  t ip-  t~ t~

e h.inne I and reserve I r

(3) InitIate’ a system for rt -c&’ rdi nr  operation and nvilnten:tnc t’
procedure’s.

A copy of the repel t is hein~ turn I sheti to Mr. PErk I’ . )lofm in . New
Jersey Department of Fnvironsnental Protec t ion , t he  d ut ” n a t , ’d St . t t~’
Off i ce  contact  for t h i s  program . W i t h i n  f i v e  d ay s  oi the ’ da t i- of t h i n
letter , a copy will a1i~o he sent to Conpresstnen Frank Thompson . I t .  sod
Fdward Patton c f  the Fourth and F i f t e e n t h  P i st r i c t . r a ’sp e c t l v e l v .
Under the  prov Is Ions of the Freedom of In ! orm a t ion Act , t he I spa ’ c t I en
re’per t w ill be sub Sect to re I ~- .i a.’ liv t h i s  o f t  t c t - • upon req u s -s  • Ii i r v
days a f t er the d a t e  of this l e t te r .

Add It Iowa 1 copIes of this report ma v p” obt .t (ned f rom tin’ Nat tons 1
Technical Informa t ion Services (NT 1~~ , Sprtns~fio1d , Vir~ inIa . 2.’l(’l
at a rea sonable cost . Please allow four  to ~ i x  ~~~e l ii f ron t  the  d a te  ~~t

t h i s  letter for ? f f T S  to have cop ies  ot the’ re o ort  av .i ilab le

An important as pect of the Dam S a f e t y  Pt o • t am w i l l  he’ t ~~~ j . I .‘ma ’ itt i t  ton
of the rccon~nenthi t ion s  mali as ~t rosu 1 t ~ f the inspect Ion . We icc  er a ’ I tie 1 v
re~~lIes t t hat  we ha j  Iv I sr,i of rt ’n.t ~ et~ ac ion s t ,~ I n by t he ‘ t  ~ t a— to

imp! eme ’nt c u r  recainmiendu t I can

‘
~ tncera I V \‘a k i r

1 Inc i J~ ’tr~ a - TON ‘
As stat ~d Co one I • Corps o I Fnt~ I m-t’~

~~f s t a  let  Ftia . m a-er

C%~ fu r n :
M r. Utrk C . llofntan , 1’J
Pepartmen t of F.nvl rainme’nt at Prot t ’c t ion

-
~~~~ ~~ ~~~~~~~~~~~~~ ~ __ ,

~~~
__ ~~~~~~~~~~~~~~~~~~~~~~~~~~ i~~~i. T~ - ~ 
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1°~ is dam was Ins,it-c te d  on 16 anal 1 7  ‘ i t t I O  10 7’~ a i t o t  19 iii iv I ‘175 by
l~~c it a ~t’rger and A~ soc I at es , I n c  - ~ii ,t i - a  c -n a a c t  t o  t t a  c t ,~ I a I
~~~ ‘‘.° Je rsey .  The stat  a~ , taiida~r a g r a - a c l i vi t i t  t ’ ° .- I’ . S - Army I n s  I nea t

i 1 ° t  • Phi ia~te1j ’hIc , had th is  in~ c t  t a s t i  I’er l  is’- .- in  a~
i~- ith the ~at Iona i Dam Inspection \ ct  - Pub il’. I.aw Q . -1”~

W a- s t  on S MIII s Ar ~-h Pam , In it I a II ~
- I ‘- t i  a s  ca hi gia iii ?5 r~

1 ~~ if a.n t I a

~~raact~trr b a i t  reduretl to a st~~n( t  c a s t 1: -i -u ‘ po te nt  i ii a ? r a n — t i a r a ’ IS

a r,’ sa i i i t  of t his  i n s p e ct  iou , Is h i I t~a ’ - 4 t i  ha’ in f a t u  .s~~a a  al  c,~’s. t l t t ~ f l.
Howeve r , the dam ’ s at’ 11 lwa v Is c ws - . ( ‘ - - i -  i - i  n. r I ins Iv i a ’ : a 4 ,- qi 0 it a’  ia, a.

~ percent of t he S p i l l  w ay Des ign I’! ted ‘t i ~’~ ~~~~~ Ii ’ ,w.’r t ‘p IN,. lam, t o
tnnaaa ° a~ a l e q a a a c v  of i- he s t r a a c t a a r a - . ‘°

~ .
- I . 1  l ca c~- ln~’ ac t  l ies . a s - a mlii i n - t a r: ,

ar e  recnnamcn Ia ’,l

.1 . The’ sp II vs v a 
s neleqaanc v s~ e i ! i  I’.’ e ta - te rm Ii’. • by a qua i l  f l a - t t

p ro t e s s f o n a l consu l taut  engaged Nv the owner us ing more precise ~and
sorb i s t ica ted met hod q , procedures and t t an t e s  wi t  a~ itt a ix -s-on Its I t oni
the da t e S of apnrova 1 of th is  report - An~ rraa- t Ic;,! Ia’  ret-ted h I  p a  - -~ s r e s
e,- c s s ar v  to j ns t i r a ’  t h e  n,le’qtiscv of t ’ ’’ - ~ i~~

j I l ’n : a V  a-id to pt’ a - v e ” t  a - v e - r t e ~’ i’ iny
sh,t~ id ht’ in It lit ea t  w i t  N In c i i  enJ cr ‘~ a ’a I°  ~ 

‘ 5  -

N - W t t ! s  in sf  ~- ‘ i~ t ha of t ~‘ a ’ d .a t ,‘ of apnrnv.-i 1 a ’ •~ I - i a ’pOt  • t so
o’..i ’ t i  S haiti iii I s i l t  l.a li(’ a. 4 ’~ ‘ri r ~ en’’ I st • ‘ a i ii ~‘ ‘ s t i l t  ~ 5 .1.- t , rm t s ,
I . • ; t I1 ~ .1 t I Ot t  C .)ti.i it ion s a 1 0 15  •5~ 0 5 t 1’ ’ I r i te  t i a r a 1 st 1’ 1 1 t v t ‘ ‘ - I  si . I t

ii.’ la ’s  ~~~~ 1,1 • i’ l l i° -n s the t’ess it  t o  • ‘ . ‘ c t  ~ of  t h ci’) 1 i ‘ n-, ‘ d
re.im on tha’ -n~ t’ 5a ’ c t  dam . 1 ‘i,~~;a ’ -~t t i ! I~~ s ~‘‘s ’ a t ) t  i l.. i ( s , ’ l a i  i

aIa ’ t  o I ‘II I n i t  I t°’ii of t Iii ’ ~ t at r en. a 1 ‘° 4 . .! t rtiv, ’-I si i I - a ’ i  ( a -  - \ nv a ’ 51,

measures t t a t s . I  ne,’ ,- s s c rv , should 1- .- t n t  t t a t  a ’ ; ’ In ~~ t~~~ . _ , i  ~~~
a- • ~~t a r  I n~ i-tn- nex t  per I ‘d of 0 0 ,0 t° ow , 1 ’  r - ’ ,’ a v I r n t ’ a l l  in-

down I n  f l 0 0 0 , , 4 . I t V  to  i e v e ’ , (  i t t , t ’ a ’ a~~~t a s i t  a~~ - I a ’ : ,  I I t  i s -  ~~~~ ‘ i  a a ’
Cete’r sorar la in of ( lit ’ C at f l c r ,- t a’  - ic y  r.-rn’,I ‘:ii let  te ns t a - i t s , !  t s i ’ e , - - ~ s . a r - ,- ,
a hat, 1.1 ii. ’ In f t  I ~ ed w It it Iii  s x ‘~sot ‘ - -~ a t  I t Na- ci r :Ii- I ‘i-ri -

it . N i t  N In  cane— v ’ .ar of t he lit.- o t  . i r p i c a v . ’ 1 ~- , t N I ~ ra’ s’i’rt • t ha
lo ll a’’,’ l i t  a- i, t Ion it c hai tu 1 .1 bt’ In it I n i t - I

1 I Rem a i- c-li t nd i - h a -  .a l i i i  tm~-nt s Shy ’ ;  1. ’ he ra I n , - !  t i  at  1 0 1 st
;t l’ iat ri a’nt he Ight intl both t t t , .  in-i t i n  a s t , l  i l- ia t f ~~n t  s sliota l. a t a ’  h a m  (shed
w i t h si tine i’r a~ t a ’a’ t ion -
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(2) Large debris and fallen tree . should be removed f roe the upstream
channel and reservoir .

(3) Ini t ia te a syste. for recording operation and maintenance
procedure..

a 

/
APPROVED ~~~~~~~

Co lone l, Corp. of Engineers
Distric t Eng ineer

DATE :
_ _ _ _ _ _ _ _ _ _  _ _

2
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PHASE I REPORT
NATIONAL DA M IN SP E CTION PROGR AM

Name ef Dam W e s i t o n s  M i l l s  Arch Dam NJ 0 0 3 8 2

S tat e  New Jersey 
_ _ _ _ _ _ _ _ _ _ _ _ _ _

- County  Locat~~ ~~flT~~Fesex
Coordinates L a t . 4 02 9 . O  - Long. 7 4 2 4 . 9
S t ream Lawrence Brook 

_ _ _ _ _ _

Date of Inspe~~~ion 19 JUne 1978

ASSESSMENT OF
GENERA L CON DITIONS

Westons Mills Arch Darn is in fair condition but the
spillway is seriously inadequate. Little engineering
information is available and it is recommended that
the owner provide , in the near fu tu re , de tai led
foundation investi gations and engineering studies .
Remedial actions recommended are :

• Construction of slope protection around the
abutments .

• Removal of large debris in the upstream
channel.
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The s pi l iw a y  c a p a c it y  f or  the down¼ ~r aded s ~;n i f i c~in t
ha.~ard cat o q o r y  is S per cen t  of the dL -~;.1~ 1n t lood.
No app reel ab le  improvem en t  can l~o made t o  t he  oxi  st  i nq
spi 1. Iw ay capac i ty  . A coil apse o f the Lowe r P a u l  (~ 00
I cot dOl%’lls t ream coul ~I e nd. an ’-: or  t he  We t ens Mi  1 is Arch
Darn by c a u s i ng  a ~;wce poUt otT t he down t i e  am ch a n ne l
r ip  rap

p .
~ -

p , - - -p - - - — --.., ‘

- 

~~~~~~~ 
0

I’ r oj c ct  M .in 
- or

I J oI~~i~~’rubel 
- - -

\‘ice President , 1-!n,~in e er i n~1 
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I’lIA ~~1 1 t s ~~~~ ’ 1 t ’ L ’ l t ,SN R I ! i L 1L’~’
NA’l ’ l ’)NAL I ’AM I N  PFt ~~ ’ 1& ’N 1~~~t~RAM

N . -’~M l ’  ~“ i - 1’ .-’a Y :  W1 ’~~ i’CN~5 ~I l  I S ;‘t i~~~U 1’:\ !’I N~5 O t ~ .t t ~2

SLL ’~ ’i t , ’N I — l’I~~\ 1l’C ~
‘ I N l c R M A ’ ~’ L N

1.1 ~;LN~’i~A l.

a. A u t  Ito  U i  t V

is re ~‘c I i s’- a U  t 110 i i  :o~1 I’y t h e  Dam l I t  s1’c c t i on
Ac t  , Pub  I ~

- Law ~ — S n  7 , and has been p r~~’p . i  red
in  a c co i dan c e  w i t h  cen t  r a c t  F ’PM— Sn b o t w ~’,’:i
[~~it tj S  B e r c er  & As Soc t a  tos  , In :.  ~u u i d  t he  S I a t o
Li IT Nt ’w ~~~ rscv an d  i t s  Pep-i  i t  men  I 0 IT F t t v  i i  on —
U t ’ I tt  al  I’rot  oct  i cn , Di  V i si O l i  of W a t e r  ROS0I11~ ’L’S -
The St a t  o , in  t ur n  , is un d o  ~ a c t  ,‘OUi t ’fl I w i  I ii
t h e  U . - A l’ m\ ’ Ce i p s  o t En~s 1:100 i s ;  , Ph i l ado  I p i~ i a
t o  h a \ o  t t t t  l f l S j ’ t ’C t 1051 p o t  ~e t m ~’ ,_ i

I’. Put 1 ’ O z ~ ,’ ,_ ‘t 1 n s p e ct  ion

l’he p U t  1 050 0 t Ut is i t t  po c t s o : t  I S t 0 e\ a 1 ua to
the ;~ t i - u c t u r a l  and hv~i i a ul i c  co : t d i  t i o i i  of  t h e
We S t  O t t ; ;  M I u S  A ich  Ru st an , _ i app tu  r t  c n a n
s t r u c t  U t  L ’S , an d  t o  det e  r m i  no i t the  dam
con st i t U t  OS a ha  a i’d I o it uman  1 i t c ot p t op e  i’t y

1. .‘ DI SCL 1 PTt~~N ~M-’ l’ Rt \i  PC i’

a .  I)es ci- i p t  t o n  e I Rim an d  APE ~’ t u t t  e n a nco  s

Wes ton s ;  Mi 1 is Ar c h  R u m  is a u n r e i n  t o - i c o d
,_‘t’ t i , _’ t Ot O  a i c l t  ~1W11 w i t h  t h re e  s lu ic e  ~t , it e s  O t t

he W est  t’IIt I - l-Ll~’1i ~i a t  e con;~ I st s  0 ,l

i n o l i  cas t  i i on  s ’ i  t ’ ’  w i t  it a h an d  c i ’a t t ~~~’~ i s i  u l ce
~s i t  L’ I’L~ I t  eti t 0 I I I 10L ’ - T u e  ~‘t  1 1w av e \ 1 051 ,_ I s ;
ac i~ ’ss t h e  ent  110 1 o t t ~s I I t  0 t h e  cre~; t . I L L ’
o I L’ st  o t t he  ,_ Iam i s .‘ 00 t ee t l o st ’s  , w i t It -a
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cit’s t - The IlL ’ I a~ll1L I 1(1 111 S}) i 1 lw iy ore s I to
the downst r eam c han nel  i n ve r t  i s ;  ~ih o u t
9 foot.

b - l,oe,i t ion
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c. S i z e  CI~issi  I i c a t i o n

The m a x i m u m  h - i t j l i  t of the d,uuui is approxi mat e  iy
17 f ee t  and the coc ise  rva I ion s toraqe i t ;
es I, i mated  t o  lie 1050 ~iore f e et .  There t ’oi- e
the iI.iiii iS l I t  the iii I - t’iiiedi a t  e s i ze  c u t  ct_b U y

d - l h i z au - d  C i,~t ns ;  i f l ea  t ion

~l’l i t ’ dam was  o r i  q i n~i I, ly t~ I •ins  i I i ed as a h i  ‘IL
ha zard  by the  Co rps o f 1-hit ; i neer s  bu t  as a
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a Fe as; a Ut ’ . l }) }  i l~O X lllaI 1 a,’ ly 20 to 30 let ’ t aboVe t u e
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t i t - i I i t  i t’s; . T u e  b u - i t l q t ’ to t he  i minedi a tO 110 rt  h
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am i d  I l ie  R O Ut e  l it hi -i daje u~ I below t I i t ’  dam
w o u ld  p u o l ) * i l ) l  y not  be h armed shou ld  Ui I ti

dam ía i I -

e. Ownc’ n;h i p

‘l lie d u n  i s; ( ) Wmtet l  by (lit ’ C I y 0! New Li -un sw I
C i I y Ih i  I I , 78 Itaya rd S ( i t  ‘ a, - t New It run  saw i ek
New LIt ’ u ’ ney 0 8 90 3 .
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The in format ion  avai lable for review of the Westons
Mills Arch Dam included:

1) Drawing ent i t led “Plan for  Arched Dam ” dated
June 19 , 1917 , together with bidding documents
and specif ica t ions  (par t i a l ly  complete) -

2) 1917-1919 correspondence between the City Engineer
and the Consul t ing  Engineer  (numerous le t ters)  -

a 3) Par t ia l  s tress calcula t ions  made by Consu l t ing
Engineer , F. W. Schwiers J r .  C o . ,  90 West Street ,
New York .

4) Photographs of dam dur ing  and af ter construction ,
19 18—19 19 .

2.2 CONSTRUCTION

The in fo rmat ion  regarding the o r ig ina l  const ruct ion
included photographs , progress reports and correspondence
be tween the City Eng ineer and Consu l t ing  Engineer
indicates the work was carried on in a controlled
workmanl ike  fash ion . The darn was bu i l t  by the B. C.
Coon Construct ion Company of Luz erne , Pennsy lvan ia .
An additional 18 inches of he ight  was added to the
contract  plan hei ght dur ing construct ion when i t  was
recorded tha t  the rock bedding on which the dam is
founded was located about one foo t h igher  than the
or ig ina l  plan elevation .

The darn immediately downstream was const ructed  prior
to the study darn and replaced a wood s t ruc ture  which
burned down .

2 • 3  OPERATION

See Section 4 - An inspection was ordered by the New
Jersey Bureau of Water Control in 1968 but according
to Bureau correspondence of 3 August 1973 to Robert

—5—

- -- - . •~~~~,--~~‘~~~~
—  ~~~ ,: 

~~~~~~  _ _ _ _ _ _



- -- - ,-- —~~~~~ --- --- ‘ —‘---- 
- - -----

~ 
_ _ _ _ _ _ _ _ _

C. K a n t - , C i t y  Eng inee r , the inspection had not been
c a r ri t ’d out as; o f t ha t  da te . No records of subsequent

- 

- 
i t i S } - o c t  10115 w~~t ~ a

2 . 4  EVA LUAT IO N

a. Avail ability

The o r i g i n a l  eng inee r ing  data reviewed indicates
- ‘ tha t  the cons t ruct ion  was ca re fu l ly  prosecuted

and proper supervision was in evidence . Addi t iona l
i n f o r m a t i o n  required fo r  a complete eva lua t ion
should include :

1) Concre te core s for  s t r eng th  eva lua t ion.

2) Visual inspect ion (dewater ing or w i t h
- divers ) of the darn f ou n d a t i o n s .

b. Ad~qiiacy

The concre te mix specif ied  was 1:2 .5 :5  and in
light  of the vis ible  port ions  viewed dur ing the
f i e ld  inspect ion, was properly mixed and placed.
No at tempt was fo rmula t ed  in this  phase regarding
the present  compressive s t rength. From a summary
of q u a n t i t i e s  in the 1917 bid documents , the
arch s t ruc tu re  is not r e in fo rced, hence sh r inkaqo
cracks could be expected in the arch r ing .

The f o u n d a t i o n  condit ions  for  this  darn consist
of a shallow depth of f in e  g r a n u l a r  and f in e
gra ined m a t e r i a l  ove rly ing  shale bedrock. The
dam is founded on the shale according to the
design p lans .  I t  is; unknow n wh ether  the base
was keyed in to  t h e  rock of cast d i r e c t l y  on the
sur face .

The overburden soil is a sil ty sand to sandy
s i l t  w i t h  v a r y i n g  amounts  of in te rmixed  qr av e l
The depth to bedrock is es t imated at  less t h a t -i
ten f e e t  and is described in genera l  as t h i n  to
th ick  beds of s o f t  shale , w i t h  occasional beds
of f in e— gr a in e d  sands tone , a l l  dipp ing q e nt l y
to the nor thwest .  The New Brunswick  sLab s

wea the r  r ead i ly  in to  small  f r agments  and these
q u i c k l y  rever t  to s i l t  and clay sized p a r t i c les .

-6- 
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c. Validity

Based upon f i e ld  observations, the exis t ing
engineering data appears valid insofar as the

- existing structure ’s configuration and condition .
See Section 6 for comment on the s t ruc tura l
stability regarding the width/height ratio .
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thti  t th  t s I nsl’ee t i o u - i  w.i 5 nu d e r t  ak en  wert ’
~tvti lab lt ’.

b. Dam

T h e  c o ncr e t e  . tr ch i  i s in t a t  t I y ~iot i aI cotid i I on bu t
at’~’ea rs to be s tab  i 11 ~~‘d t o  at co ns; -i 1e rab I~’ dt’q ree
by h t t - a tvy  S 1 1 1.11 1011 ~i flit dt uuiu i  ‘t ’d lj  }ii aup on ho I l l
U~ iS t ream ~tna , 1 aj a iWi t s  I ream S i ~h ’i;  — 1’ha, ’ I t ’ j
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1 t i  5; in  t he ~ u - o I a t-~-hi a i- c t in  k, now n as I hi t ’V ‘a~o t , ’
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several miles up Lawrence Brook to the dam a t
Fa r r ing ton  Lake but  the reservoir  w i d t h  is q u i t e
res t r i c ted  by the r e lat i v e l y  steep n a tu r a l  banks
and narrow stream channel. Much of the urban
cont iguous development is wel l  above normal
f lood e l e v a t i o n .

Judg ing  f rom the d i f f i c u lt y  of access for  d redging
and the d ra i naqo , the inspection confirmed that
the ups t roam reservoi r is gui to extensively silted.

e. Downstream Channel

The existing banks of lower reservoir between
the two darns are also quite steep which  , together
with the Route 18 concrete arch bridge ,seriousby
restrict the downstream channel hydraulic capacity .
Inuriediately north of the lower dam , the flow is
further restricted by a newer bridge (built in
1965) over Burnet Street.

2 3.2  EVALUATION

The major  concern of the inspection team is the s ta tus
of hydraul ic  condi tions during periods of hi gh f low
and collapse possibili ties should the darn immediately
downstream rupture . From avai lable  photographs at
the o ffic e  of the Ci ty Enqineer , the July 1975 flood
did considerable damage to the lower darn water intake
structure . Further structural investigation of the
concrete spilbway , jointer~- and foundations ca~ only
be niade i f  the dam is dcwatered (see Section 7)
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i r ice  the Lawre nce B rook a t this  locat ion
is rather con f i ned in a narrow cha nnel
between steep-sided b a ; i t ~s:s , th a t  overtopping
d i scharge  capac i ty  was Lx t r a p ol a ted  to
accommoda te 1/2 the PMF . It was de termined
t h a t  a flood hei ght  12 f ee t  ove r the spill-
way crest ( 9 . 5  f ee t  above the abutments)
would result during a storm equivalent to
1/ 2 the PMF ( tssurn ing no ta i lwater contro l)

b. Ex per ience Da ta

A l t h o u g h  there is no recorded stream flow
da ta imm e d i a t el y  downs t ream f rom We s tons
M i l l s  Ar ’h Dan i , there is a gaging station
4 mil es tlpstr oain - i t  t h e  1-ar r in q to n  Darn .  Log—
‘e rsori type Ill flood frequency analyses

~ ere p erfors ;c d by t l -  U . S .  Geological  Survey
u t i l i z i n g  ~. t iy h t e d  WRC n a p  skews on the
h is t or i c - i l  d a t a  - i v a i l - i h i c  f r o m  th i s  s t a t i o n .
The trausposed 100 and 500-year floods are
5800 cfs and 9680 cf s  respectively . “loods
of these m a g n i t u d e s would  overtop the
embankiuents by app rox imate ly  2 .0  fee t  and 3 .5
L~~ t - t  r e s p e c t i v e l y .  T u e  p e r i o d  of r~-cord at
Far r ir ig ton  is 50 years . Obse rva t i ons  made
by C i ty  personnel  dur~~nq the sto~ m of July ,
1975 , (and  conf i rmed by the i r  photographs)
indica te  the r ive r overtopped the emb ankrnents
by about 2 to 3 fee t .  The only discerned
damage r e su l ting  from that  sto rm was some
erosion of the west embankment .  This are a
has since been b a c k f i l l e d  wi th  concrete
slope protection .

c. Visual  Observa t ion

The most wes te r ly  of the three s luice  gates
is destroyed and  the u sefu lnes s  of the
remain ing  s luices is inconseq uent ia l  du r i nq
the periods of h igh  f l o w  as they are
submerged on both side s of the dam and would
have l i t t l e  hy d rau l i c  capaci~-y .  Theretore ,
th i s  dam h i s  no dr~iwdow n capabi  I i  t y .

-1 2- 

- -



~ 
~~~~~~~ “~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~

LI. PVc I - -pp i i i  t P o t  a l t  t t S 1.

h i s  s~ i i  iway  h a s  a t t l . I X  l t l t U i t a I 1 ’ S C I  t V 01  ~I

a ’ I t ; C  dot -  j q i i  t Us- a t  ( - - I - I l ’ )  isa~ I ;i F - ( \‘ - - I a S  51  l I t  -

I t O  al l ’  U ( int ’ l_ I t a n d  i t ;  ci - - a l l  1 v i !t - I Ca ‘a t  US t 0
i i i  I t o  s; t ~n t  I a a ’ an t  ha  .si t - I  c i t  O a t s  - i v - -\s
j i s i t  CS t t ’aj  t u ’O V a ’ , 1 i. ’ t i l t ’ I ’ M l ’  , w l t t - t t  t O u t  ~~a t

t h r u  tJ_ I - rest ’ t v a ’ t r  , 1 t ~~ ; i 1 t t  S I I I  1

I. t C  ~LIlIi isv OV a ’ 1 St t o o  I . ‘I’he l a ’ l I t  1 5 ’ I I  S _ i ’

i St It - ‘L’ t iL l  I t h i  1 5 S ltli t t a t  5 bt ’t ’ ii I t ’ ~~0 al to ~I ly
a a ’VO F t O} )p t ’d in  t ha ’ ~~ aI5 t a l l _ I C  t h i a ’ a ’va ’ i t a ’p p l  i _ I a l

p o tt s  n t i  ~t 1 w 1 1 ce t i  I t ea t  1 ao O X i  St . , l e a l a t r d  A t o t ;  s
a ’ I the  ha -za rd Cat tto-i a’ I V C o nS  ida ’ red - Due to

t i  ‘ p i a ’ sa ’flt  phy s  i t ’Si s l a ’Or Ia ’ t r y  , t h i s ’ a ’\’ a t

I ‘- ‘i -p l i st  pet toll  t j~~t I ca nn ot  l~t ’ Fa ’ 1~t t ed  to
h -t :~t r5I - I I a -wt  Vo i  , i t  i S  t a ’ i t  t h a t  -1 1 5 1 1  U F t ’
0 1 1 IC t l a I I i t  StO i i i  o 110 t S I  a I i i i  1 t ~

‘ i i lt  Iv
-Sa ’ tI tr IbU tC t ao  t h e  ais ’w I i S t U o ~ t l5  W a i t e r  S U rt a - c to

a ’ le v - i t  i t ’ l l  C i a ’n~ ’a ’ th~t a a t t t l a l 5 t ’ p O t t ’ I l t i i l b as
1 a~ i t a t  l i-i t ha ’ I a lW a ’ I (lain SOt S 110 t ce l. 1 ap se  -

— 1 1 —



-
- -— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -~~~~~

- --~ -
-- _-

~~ ~~~~--~~~~~~~:~~~~~~~
-
~~~~~~~~ --

SECTION 6 - STRUCTURA L STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The al ignment of the concre te structure
is plumb and true and no significant
t i l t ing or d i f f e ren t i a l  settlements were
observed. I t  is no ted that the entire
spiliway is continuously passing several
inches of water hence close visual
examination is limited.

b. Design and Construction Data

Re fe r r ing  to Section 2 . 4 . b , only minor
cracking and spalling were observed during
the field check but because the structure
is unreinforced , temperature, rib shortening
and shrinkage cracks may be expected in the
concre te arch . The reentrant corners of the
abutments are deteriorated with the edges
broken off  but  this is of minor consequence .

The original design computations for  over-
turning and sliding stability were unavailable.
Maximum concrete stresses appear to have
been computed using a three foot hydraul ic
crest. Although there exists some knowledge
of the engineering design technique s
employed in 1917, the me thod actual ly used
for  deriving the s tabi l i ty  of the dam is
extremely questionable in view of the
geometry of the s t ructure. The he ight  to
base width ratio indicates that  some arching
action was taken into account in the
original desi gn but it appears to have been
done on an intui tive basis rather than
employ ing statical  methods available in 1917.
Based on the SDF head established in this
study , the dam appears to be statically
unstable and has a negative factor of
safety . Without knowledge of the foundation

—14—



Ca ’t l ah l  t i  O I l S , f U l ’ t h _ I t’l~ S t alb l lj  tv 1 1 _ I V OS  t t t a it l O f l S
i ll  t ill s  p h a s e  ~ira ’ C o nj e c t u r a l .

it the dam is conside red to be a g rav i t y
s ta - u c tur e  w i t h o u t  arch ac t i on  i t  is u n s t a b l e .
Its ab i l i ty  to s u s t a i n  al- cl_ I a c t i o n  is
d i re ct l~- t ied to the contact  between the
abutment  and s h a l e  bedrock . Since the Now
Brunswick  shales  de compose r ead i ly  when
exposed to a i r  and ,’or w a t a ’r ; f u r t h e r  qeo-
teChI_IiCitl explorations must be made to
evalua te its p r e s e n t  rock s u p p o r tin a i  cap ab i l i t y .
It is t h o u q h i t  t h a t  a d d i t i o n a l  s t a b i l i ty  is
b e i n a o  pr ovide d isy t h a  d o w n s t r eam  taice r ip rap  -

c. O p e rat i ng  Records

P e r f o r m a n c e  r ecords  ~i ro  u n av a i l a b le  r ega rd ing
the dam ’ s S t a ib l l l  tv unde r m aximum load ing
condi t ions  b u t  i t  should  be noted  t hat  tile
downs t ream N ow Brun swick  w at e r S Up ~ ’ l~ i n t a k e
dam (just n o r t h  of Rou te  i S )  m a i n t a i n s  a
t ai l wat e r  w i t h in  4 . 5  to 5 f e e t  of the sp i  llwav
c r e s t .  ‘li_ Ic darn aippearea to s u f t - o r l i t tl e  -

damage d u r i n g  tile J u l y  l~~75 f lo o d .

C.  Post  C o n s t r u c t i o n  C h a nge s

The only structural niodi f ica t ion noted  was
the r ai s i na  of ti_ I c sp illway  c re st  by l~~ i n c h es
during the in i t i a l  con s t ruc~~ien ( a s  no ted  in
paragraph_ I 2.2) - There is e v i d a ’~tce of
p at ch in ~ on the s t r u c t u re  and r i pr a p  has
been placed by C i ty  forces a_ I few years  d~~1O

j u s t  below the sp i l iw ay  -

e. S e i s m i c  S t a b i l i t y

As the dan-i is located in Seismic  I~ono 1,
little h_ Ia tard exists fron_ I e ar th q u a k e  fer c o s
al_ Id the potenti al vulnc L a_ I tS i i i  tO~ 15 t 1t ’sl i i  s i i ’  lo -
Tile i ner t ia l  forces re 1 al t  1110 t~S h one  1
e a r t h q u a k e  c o e f f i c i e n t s  Sl’iOUl a I  be t aken  i l_ I to
a c c o u n t  in the s t r u c t u r a l  a I_ I a ly s t ’s in f u r th e r
stud ies  b u t  front  the c o n s u l t a n t ’ s expe  r i  once
w i t h _ I  t h i s  type  of ( la _ Ill _ I goon_Ic try  , i t  will have
l i ttle e t f ~’ct 0 1_ I the c a l c u l a t e d  s t -tho i i i  tv and
f ac t o r  of s a f e ty  c omp l i a n c e  r e l a t i ng  to ti-ic
Sh a t l C  f ou n J~_I tions - 

—
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On the basis oh th (’ Phase I v~ -itt -i l & X t t i u i l L l t P a t - . ,

thi(’ exist i nt-i concrete dam appears t o  he i n
f . -i i r  s tr u c t u ra l  coridi t i oti and f u n a - t  t o I l S

adequatel y ns p i t t  of tht ’ New B r u n s w i c k  w a t e r
supply sys tern ( a  1 thnucjh t he api 1 Iway  i s
ex t re mely i n a d er iu a t e  to pass the (105 i ( J f l  I I s t a i d )  -
No de t r imental  f i n d i n g s , excepti ng the
physical .  geomctry/design e h a r a c t e r i st i a -s w h i c h ,
I n o rde r to ron do r a comp 1. as t to ~ true t u ra I
r cVi  OW and  an~- t i y~~is , w i l l  r e q uir e  t h e
further aiath er.ing of information and r(’v 1 a ’W

w er e  reveale d .

I t  1$ h )t ’ I i a ’Vt ’d t i l a l t.  t h e  s a t i et y  < i f  t ) i i  s - 1  ~m
would  be ~~t i h i s t  ~t n t  i i i  h y decr oa-is ,’d - t t I l t ’  1, a ’ w t
Dali_Il wa’ro to ía I I - T h i n  I t ;  d I l t’ p1 I i i o i p ~i 1  l v
0 ( i t t  - 5110 1 I t ’ Ot t  foo t a1i ~~ I - I l l  (‘0 I ’  - t 1%’a -

‘ - i i  I i i  a ’l11

‘ash t a i l  1113111 t 0 1 1 1 ,  .1 t 1  i I w a t  I ’ I  a ’ f l  I le ’ s ; t u t - :
~l lI 1i ‘i ll  1’ 1 fl-i a )  Vi ’ 1 1  e l) ia  i n ’ l  f I ( t a  - t i  C I I I  i t i  i t 1 t i f l S  —

h a . A t i a - a l u t cy  a~~f I I )  t - ’ l l l l ~ I t  I on

‘ l i t ’ I t t t t i  i l l  i t  i t ’ l l  i t - i t  h i a ’ t a ’ a l t 5 ’ 1 l I l t ’ 1 l
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a t - I ’  - I i ‘I - - I l l  I a - “ 11 I 1 a I I I  I I ‘
~
‘ - ~ 1 I i t  - I t  a ’ I h i  -
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i ~; ‘as ’ I 1 1 i i  \ ‘  - I s ’  i ’ ’  i i i  ‘ l i t ’ l U  I u t  I - — I I I l a l  a - -

— I I I  a I I 1 t i ’t ~~t i i  I t ’ - I ( - I - - ‘i i  t i l a  ~~1 I I I I  ( I - I t t  I -

t a t  ( i t s ’ I ( ‘ 1 1 1 1 1 1 ‘ ‘ I I  1 a~~Ck al 1 1 t h  V I S  1 1 I i i  - l a a  - - ‘ I t
s i t  t i l t ’  s j ’  i 1. 1 ‘as ’ t ~~’ - ,~~i i i  a l i t  La ’; i t  —

C. l j r a l i ’l t t ’y

-~\ ~~~~ I I - i~ ‘ St  — a t  I t ’ ’ - t ‘Wi ’  I t ‘- I I I  I t t  ‘r l i i  - a I I~a a t  ,
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