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F INAL  R IPORT

SUBSURFACE INVESI IGAT ION

PETT IT  FLUME INLET  &  L ITTLE  N IAGARA R IVER

NORTH TONAt , JANDA,  NE t , /  YORK

I . U INTRODUCTION

Du  r i  ng  t he  pen i  od  o f  November  8 -12  i 9BB ,  0cean  Su rveys  (  0S I  )

conduc ted  a  subsu r face  i nves t i ga t i on  ' i  n  t he  v i c i n i t y  o f  t he

Pe t t i t  C reek  F lume  In l e t  (F i gu re  1 )  i n  suppo r t  o f  r emed ia l

i nves t i ga t i ons  be ing  pe r f o rmed  by  Dunn  Geosc ience  Co rpo ra t i on

(DGC) .  0S I  was  ass i s ted  i n  t hese  i nves t i ga t i ons  by  two

subcon t rac to r s ,  A l l en  Mar i ne  Se rv i ces  (d i v i ng )  and  Margus  Co .

(p i pe l i ne  l oca t i on )  and  by  ou r  c l i en t ,  DGC ( su rvey  con t ro l

and  s ' i  t e  spec i f i c  hea l t h  and  sa fe t y  p l ann ing  and  p rocedu res ) .

The  Pe t t i t  C reek  F lume  d i schanges  wa te r  f r om the  C i t y  o f

No r th  Tonawanda  s to rm  wa te r  sys tem i n to  a  sma l l  " l n l e t "

ad jacen t  t o  t he  Lockpo r t  Pump  S ta t i on  and  t he  L i t t l e  N iaga ra

R ive r  i n  No r th  Tonawanda ,  NY .  A  mun i c i pa l  wa te r  supp l y

i n take  p i pe  (Lockpo r t  l , / a t e r  L i ne ,  L l ' . l L )  d raw ing  wa te r  f r om the

N iaga ra  R i ve l i  s  bun ied  benea th  t he  L i t t l e  N iaga ra  R i ve r  and

the  I n l e t  immed ia te l y  wes t  o f  t he  Lockpo r t  Pump  S ta t i on .

Th

fo

L i

'I

e  subsu r face  i nves t i ga t ' i ons  we re  des ' i gned  t o  mee t  t he

l l ow ing  ob jec t ' i ves  re l a t i ve  t o  t he  I n l e t ,  t he  LWL and  t he

t t l e  N iagana  R i ven :

P rec i se l y  l oca te  t he  pos i t i on  o f  t he  L l . / L  bo th  ve r t i ca l l y

and  ho r i zon ta l l y  f nom the  Lockpo r t  Pump  S ta t i on  wes t

app rox ' ima te l y  600  f ee t  be low  the  I n l e t  and  t he  L j t t l e

N iaqa ra  R ' i  ve r .
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Map  the  bo t t om topog raphy  o f  t he  I n l e t

N iaga ra  R i ve r ^  ad jacen t  t o  t he  I n l e t

and  t he !  a  + +  l  ^

Dete rm ine  t he  s t r a t i g raphy  o f  t he  nea r - su r f ace  sed imen ts

j n  t he  I n l e t  and  L j t t l e  N iaga ra  R j ve r

The  da ta  needed  t o  mee t  t hese  ob iec t j ves  wene  acqu ' i  r ed

u t i l i z i ng  remo te  sens ing  t echn ' i ques  so  as  t o  l eave  t he  I n l e t

sed imen ts  und ' i  s t u rbed .  Due  t o  t he  po ten t i a l  s i t e  haza rds ,

a l l  sunvey  pe rsonne l  we re  app r i sed  o f  and  a l l  wo rk  was

pe r fo rmed  i n  acco rdance  w j t h  a  Hea l t h  and  Sa fe t y  P lan

p repa red  by  DGC.

The  l oca t i on  o f  t , he  L I , / L  i s  p resen ted  on  an  0S I  p l an  and

p ro f i l e  d raw ing  ( *AgES114 )  a t  a  1 "=20 '  ho r i zon ta l  s ca le  and

l "=? '  ve r t i ca l  s ca le .  Ho r j zon ta l  accu racy  i s  be l  i eved  t o  be

be tween  0 .7 -0 .9  f ee t  and  3 .5  f ee t  w i t h  ve r t ' i  ca l  accu racy  +0 '?

fee t .  (Sec t i on  3 .1  d i scusses  accunac ies  o f  t he  remo te

sens ing  t echn ' i  ques  i n  gnea te r  de ta i l . )

t ' l  e va t . i ons  o f  t he  r i  ve r  and  I n l  e t  bo t t om a re  p resen ted  on  t he

above  men t i oned  p l an  and  p ro f i l e  and  as  a  rev j s i on  t o  t he  DGC

s i t e  base  map  (o raw ing  #MB044B)  a t  a  sca le  o f  1 "=50 ' .

E leva t i ons  a re  con tou red  a t  two - foo t  i n t e r va l s  and  a re

be l i eved  accu ra te  t o  +0 .5  f ee t .

Sed imen t  s t r a t i g raphy  ' i  s  pnesen ted  j n  Append i x  I I  o f  t h i s

reoon t  as  a  se r i es  o f  p ro f i l e s  dep i c t i ng  t he  r i ve r  bo t t om and

nea r  subsu r face  acous t i c  r e f l ec to r s .  These  p ro f i l e s  a re

d ra f t ed  a t  a  ho r i zon ta l  s ca le  o f  1 "=50 '  and  Ve r t i ca ' l  s ca le  o f

1 "=5 '  and  repnesen t  r e f l ec to r  dep ths  t o  an  accu racy  o f  +  1 .0

foo t  based  on  an  assumed  acous t i c  wave  pnopaga t j on  ve loc i t y .

A l l  ob jec t ' i  ves  o f  t h i s  s t udy  we re  sa t j s f i ed  w i t h  t he

excep t i on  o f  I  jm ' i t ed  acous t i c  pno f i l i ng  da ta  j n  t he  I n l e t .



An  ex t reme ly  l ow  l i  ve r  l eve l  occu r red  on  t he  f i na l  day  o f

su rvey  wo rk  seve re l y  l im i t i ng  t he  anea  wh i ch  cou ld  be

p ro f j l ed  and  neduc ing  t he  qua l i t y  o f  t hese  da ta .  Fu r t he r ^

d i scuss ion  o f  t hese  da ta  appea r  i n  Sec t i on  4 ' 0 '

2.0

2.r

2. r

SURVEY EQUIPMENT AND PROCEDURTS

Hor i  zon ta l and  Ve r t i ca l  Con t ro l  and  Su rvey  Pos i  l l n - l - . 119

Hor i zon ta l  Con t ro l

Ho r i  zon ta l  con t ro l  po in t s  f o r  a l l  aspec t s  o f  t hese  s tud ies

were  es tab l i shed  by  DGC fo l l ow ing  se lec t i on  by  0S I .  Va r i ous

con t ro l  po in t s  have  been  ass igned  coo rd ina tes  i n  a  l oca l  s i t e

g r " i d  f o r  t he  pu rpose  o f  t h i s  and  f u tu re  s ' i t e  wo rk '

Du r i ng  acous t i c  p ro f i l i ng  wo rk  t he  Sunvey  vesse l  waS

pos i t i oned  u t i l i z ' i  ng  a  r ange -az imu th  t echn ique  f r om con t ro l

Po in t  "F "  l oca ted  app rox ima te l y  700  f ee t  sou th  o f  t he  s tudy

a rea  on  t ne  no r t he rn -mos t  f i xed  p i e r  a t  t he  Sm ' i t h  Boys  Mar i na

on  Tonawanda  I s l and .  0ne  sho re - re fe rence  s ta t i on  o f  a  Cub i c

"Au to tape "  DM-40A  and  a  Topcon  DT  30  d i g i t a l  t r ans i t  we re  se t

a t  Po ' i  n t  "F . "  (Spec i f i ca t i on  shee ts  f o r  t hese  i ns t r umen ts

ando the requ ipmen tused in th i sp ro j ec ta rea t t ached . i n

Append i x  I ) .  The  "Au to tape "  ' i  s  compr i sed  o f  one  o r  mo re

sho re - re fenence  responde rs  and  an  on  boa rd  i n te r roga to r  un i t .

A t  one -second  i n te r va l s  t he  i n te r roga to r  compu tes  nanges  by

the  phase  compar j son  o f  m i cnowave  s i gna l s  t r ansm i t t ed  t o  and

rece i ved  f r om the  resPonde rs . These  ranges  a re  d i sP laYed  on

the  j n te r roga to r  and  may  a l so  be  ou tpu t  t o  p r i  n t e r s  o r  da ta

l ogge rs .  Du r i ng  t h i s  s t udy  t he  vesse l  waS  conned  a long  a

se r i es  o f  concen t r j c  a r cS ,  wh i ch  app rox jma ted  c ross  r iVen

t ranSec t s  on  t he  L i t t l e  N iaga ra  R i ven ,  abou t  Po in t  "F . "  The

pos i t i on  o f  t he  su rvey  vesse l  a l ong  each  t r ansec t  was  " f i xed "

by  regu la r l y  r eco rd ing  t nans ' i t  ang les  re fe renced  t o  Po in t  i lE ' '

nea r  t he  mou th  o f  t he  I n l e t .

3-
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Dur ing  ho r i zon ta l  l oca t i on  o f  t he  L t , JL  p i pe  w i t h i n  t he  I n l e i ,

a  se r i  es  o f  r anges  we re  c rea ted  by  se t t ' i  ng  pa ra i  1e1  base l  j  nes

a long  t he  no r t h  s i de  o f  t he  I n l e t .  These  ranges ,  ma rked  a ' ,

20 - f oo t  i n t e r va l  s ,  we re  used  t o  gu ide  su rveyo rs  w i t h  t he  p  i  pe

loca to r  senso r  a l ong  l i nes  pe rpend i cu la r  t o  t he  LWL

a l i gnmen t .  A t  t he  po in t  whe re  senso r  " con tac t "  w i t h  t he  p i pe

was  de te rm ined ,  DGC su rveyo rs  t ook  a  t o ta l  s t a t i on  f i x  on  a

p r i sm  he ld  a t  t he  senso r  t he reby  es tab l i sh i ng  i t s  p rec i se

pos i t i on .  A  s im ' i  l an  t echn ique  was  u t i l i zed  i n  t he  L i t t l e

N iaga ra  R i ve r  whe re  t he  su rvey  boa t  was  d r j f t ed  i n  t he

cu r ren t  ac ross  t he  L ! . l L .  t Jhen  p i pe  con tac t  was  de te rm ined ,  a

to ta l  s t a t i on  f i x  was  t aken  on  a  pn i sm moun ted  on  a  mas t

d i r ec t l y  above  t he  p i pe  l oca to r  senso r . l ^ / i t h  sun face

cond i t ' i  ons  re l a t i ve l y  f l a t  and  t he  d r i f t i ng  speed  s l owed  w i t h

an  ups t ream ancho r ,  t h i s  t echn ique  wo rked  we ' l  I  and  p rov " i ded

g rea te r  accu racy  t han  wou ld  have  been  a t t a i ned  us ing  t he

"Au to tape "  and  t r ans i t  f r om Po in t  "F "  as  had  been  o l i  g i na l l y

p l  anned .

2 . I . 2  Ve r t i ca l  Con tno l

Ven t i ca l  con t ro l  was  p rov ided  by  DGC as  an  e l eva t i on  on  Po in t

"8 , "  a  d i sc  embedded  i n  t he  t op  o f  t he  conc re te  s t r uc tune

fo rm ing  t he  d i scha rge  f l ume  a t  t he  head  o f  t he  I n l e t .  I n

add i t i on ,  t he  e l eva t i on  o f  t he  t op  o f  a  r e i n fo r c j ng  nod

( " s take " )  d l i  ven  i n to  t he  I n l e t  ad jacen t  t o  t he  f l ume

s tnuc tu re  was  p rov ided ,  a l I ow ing  d ' i  r ec t  measu remen t  t o  t he

In l e t  and  R ' i  ve r  wa ten  l eve l s .

Dun ing  su rvey  ope ra t j ons  i n  t he  L i t t l e  N iaga ra  R i ve r ,  0S I

ma jn ta i ned  a  Sea  Da ta  TDR-3A  tempena tu re  and  dep th  reco rde r .

Th i s  i ns t r umen t  was  used  t o  neco rd  r i ve r  s t age  a l l ow ing  da ta

p rocesso rs  t o  co r rec t  sound ings  t o  t he  Mean  Sea  Leve l  (MSL)

da tum used  f o r  a l l  measu remen ts .  Du r i ng  ' i n s ta l l a t ' i on  and

recoveny  o f  t he  Sea  Da ta  TDR-3A ,  s jmu l t aneous  wa te r  l eve l

A
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measunemen ts  we re  made  a t  a  t empo ra ry  benchmank  ( IBM)  sc r i bed

on  t he  p i l i ng  on  wh i ch  t he  TDR was  i ns ta l l ed  and  a t  t he

"s take "  i n  t he  I n l e t .  These  measu remen ts  we re  used  t o

t r ans fe r  t he  MSL  e leva t i on  f r om the  s take  t o  t he  dep th

reco rde r .  Du r i ng  dep loymen t  o f  t he  dep th  reco rde r  and  o the r

obse rva t i ons  o f  r i ve r  s t age  made  du r i ng  t h i s  p ro j ec t ,  r i ve r

l eve l s  va r i ed  f r om 566 .8  f ee t  t o  564 .3  f ee t  NGVD.

l . L Hor i zon ta l  Loca t i on  o f  t he  L | ^JL

Spec ia l  p i pe / cab le  l oca t i ng  equ ipmen t  was  p rov ided  f o r  t h i s

p ro j ec t  by  Margus  Co .  The  t echn ique  i nvo l ves  i nduc ing  a  t one

on to  t he  p i pe / cab le  be ing  
. l  

oca ted  and ,  us i ng  a  h i gh l y

sens i t i ve  sea rch  co i1 ,  l oca t i ng  t he  e l ec t romagne t i c  f i e l d

gene  ra ted  anound  t he  p i  pe / cab l  e .  Because  i  t  was  known  tha t

t he  o r i g i na l  i r on  p i pe  was  exposed  t o  t he  so ' i  I  t he reby

p rov id i ng  a  g round  f o r  any  s i gna l  impnessed  on  t he  p i pe ,  a

s i gna l  w i re  had  t o  be  pu1 ' l  ed  t h rough  t he  L l r l L  and  used  as  t he

ca r r i e r  f o r  t he  j nduced  t one .  Th j s  was  accomp l ' i  shed  by

hav ' i  ng  41  1  en  l ' l a r i  ne  Se rv i  ces ,  a  d i  v i  ng  con t rac to r  f r om

0rcha rd  Pa rk ,  NY ,  t h read  a  3 /8 "  po l yp ropy lene  l i ne  t h rough

the  app rox ima te l y  2 ,550 - foo t  L t l L  p r i o r  t o  t he  a r r i va l  o f  t he

0S I  su rvey  t eam.  Th i s  l i ne  was  used  t o  pu11  bo th  t he  s i gna l

cab le  f o r  ho r . i  zon ta l  L | , / L  l oca t i on  and  t he  dep th  senso r  f o r

ven t i ca l  L l ^ JL  l oca t i on .

0nce  t he  s i gna l  w i r e  had  been  pu11ed  f r om the  we t  we l l  i n s i de

the  Lockpo r t  Pump  S ta t i on  t o  t he  i n take  c l i  b  i n  t he  N ' i  aga ra

R ' i  ve r  and  g rounded  a t  t he  c r i b ,  d0  AC  s i gna l  gene ra ton  was

connec ted  t o  t he  w i re  i n  t he  Pump  S ta t i on  t o  i nduce  a  200  kHz

de tec tab ' l  e  t one .  Two  t ypes  o f  s i gna l  senso rs  we re  t hen

u t ' i  l i zed  t o  l oca te  t he  cab le  and  t hus  t he  Lh /L  p j pe .



From the  Pump  S ta t j on  bu i l d i ng  t o  t he  I n l e t  and  aboa rC  i ne

boa t  i n  t he  L ' i  t t l e  N iaga ra  R i ve r ,  a  hand -he ld  senson  was

used .  As  t he  senso r  i s  ca r r i ed  ac ross  t he  a l i gnmen t  o f  t ne

p ' l pe ,  a nu l l  i s  ach ' i  eved  when  t he  senso r  i s  d j r ec t l y  ove r  t he

p ipe .  A  l eve l  j s  a t t ached  t o  t he  senso r  t o  assu re  ' i t s  p l umb

or i en ta t i on .  As  desc r i bed  ea r l i e r ,  a  pos i t i on  f i x  t l l a s  t aken

a t  each  nu11 ,

a1  i  gnmen t .

nom ina l l y  eve ry  50  f ee t  a l ong  t he  L t ' l L

I n  t he  I n1e t ,  a  r emo te  senso r '  ha rd

was  i ns ta l l ed  on  a  sma l l  d i sposab le

p  ro j  ec t  .  The  ra f t  was  t owed  ,  bY  I

ac ross  t he  L t , JL  a f  i gnmen t  un t i l  t he

on  t he  sho re  readou t  un i t .  Aga in ,

r a f t  was  used  t o  ob ta i n  t he  P rec i se

nu l l  was  reg i s te red .

w i red  t o  a  r eadou t  un i t ,

r a f t  f ab r i ca ted  f o r  t h i s

i nes  f r om oppos i t e  banks ,

p rope r  nu l l  was  ach ieved

a  p r i sm  a t t ached  t o  t he

senso r  pos i t i on  when  t he

es tab l i shed  a t  20 - f oo t

bu ' i  l d i ng  wes t  500  f ee t .

t aken  on  Tonawanda  I s ' l  and

beyond  a  t unn ing  Po in t

A  t o ta l  o f  26  L t , JL
' i  n t e r va l s  f r om the

Th ree  add i t i ona l  L | ^ / L

to  con f j rm  t he  P i

l oca ted  a t  t he  mou th

pos i t . i  ons  we re

Pump  S ta t j on

pos i t i ons  we re

pe  o r i en ta t ' i  on

o f  t he  I n l e t .
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2.3 Ver t i ca l Loca t i on  o f  t he  L l , JL

Toes tab l i sh thep rec i see leva t i ono f t he top ins j deSu r face

o f  t he  po l ye thy lene  l i ne r  i n  t he  L l . / L  p i pe ,  0s l  u t i l ' i  zed

p rec i s i on  dep th  neco rde rs ,  Sea  Da ta  Mode l  TDR-3A .  These

ins t rumen ts ,  wh i ch  a re  no rma l l y  used  as  t i de  gauges '  measu re

to ta l  p ressu re  t o  an  accu racy  wh i ch  equa tes  t o  0 .07  f ee t  o f

wa te r .  l ^ l ' i t h  t he  pumps  j  n  t he  Lockpo r t  Pump  S ta t i on  shu t  down

and  t he  wa te r  l eve l s  w i t h i n  t he  pump  s ta t i on  we t  we ' l . l  a l l owed

to  equa l i ze  w i t h  t he  N iaga ra  R i ve r  l eve1 ,  measu r i ng  t he

s ta t i c  head  i ns i de  t he  LWL w i l l  de te rm ine  i t s  e l eva t i on .



To  make  t hese  measu remen ts  two  ( f o r  r edundancy )  TDR-3As  we re

ins ta l l ed  i ns i de  a  spec ia l l y  des igned  hous ing  w i t h  a  smoo th l y

fa i r ed  ex te r i o r  t o  p reven t  hangups  w i t h i n  t he  p i pe .  The

hous ing  i s  f ab r i ca ted  f r om 8  ' i n ch  d j ame te r  PVC p ipe .  I t  i s  6

fee t  l ong  t o  ho ld  t he  two  5 .5  i nch  d i ame te r  16  i nch  l ong

TDR 's  and  ' i  s  made  pos i t i ve l y  buoyan t  such  t ha t  i t  w i l l  r " i de

a long  t he  t op  i ns i de  o f  t he  p i pe .  The  TDR 's  a re  pos ' i t i oned

such  t ha t  t he in  dep th  senson  i s  l oca ted  p rec i se l y  i n  t he

cen ten  o f  t he  hous ing  e l im ina t i ng  va r i a t i ons  wh ' i  ch  wou ld

resu l t  f r om ro ta t i on  o f  t he  hous ing  du r i ng  measu remen ts .

0nce  i nse r t ed  i n to  t he  p i pe  a t  t he  we t  we . l  I  wa l l  ( by  A l l en

Mar i  ne  Se rv i ce  d i ve rs )  t he  hous ing  was  pu i l ed  600  f ee t  i n t o

the  p i pe  us ing  t he  l j ne  a t  t he  i n take  c r i b .  A  second  l i ne

a t t ached  t o  t he  t a j ' l  o f  t he  hous ing  was  run  t h rough  a  l j ne

coun te r  t o  es tab l i sh  d i s t ances  i n to  t he  p i pe .  T ime  and

d i s tance  we re  l ogged  a t  nom ina l  20 - f oo t  d j s t ances  f o r  pu l1s

bo th  i n to  t he  p i pe  and  back  t o  t he  we t  we l l .

The  TDR-3As  we re  se t  t o

s ta te  memory  a t  5 - second

used ,  abou t  50  f ee t

p ressu re /dep th  read ings  a t

t he  p i pe .

reco rd  p ressu re  i n to  t he ' i  r  so l i d

i n te r va l s .  A t  t he  pu l l i ng  ra tes

pe r  m inu te ,  t h i s  equa tes  t o

nom ina l l y  4 - f oo t  j n t e r va l s  a l ong

Dur i  ng  t he  TDR-3A  pu1  1  ,  wa te r  I  eve l  s  bo th  i  ns  i  de  t he  we t  we l  I

and  a t  t he  s take  i n  t he  I n l e t  we re  reco rded .  A l t hough

d i f f e rences  i n  changes  be tween  wa ten  l eve l s  j n  t he  we t  we l l

and  a t  t he  I n l e t  o f  seve ra l  t en ths  o f  a  f oo t  we re  reco rded
pn io r  t o  t he  L l , . l L  dep th  measu remen ts  t he  changes  a t  bo th

l oca t i ons  we re  i den t i ca l  and  l ess  t han  0 .1  f ee t  du r i ng  t he
pu11 ,  p rov id i ng  con f i dence  t ha t  t he  reco r "ded  p ressu res  we re

taken  unde r  a  s ta t i c  cond i t i on  w i t h  wa te r "  l eve l s  s im i l a r  a t

bo th  ends  o f  t he  l i ne .
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2.4 Ri  ve r  and  I  n  I  e t  Topog raphy  and  S t  r a t  i  g  t " aphy

Pro f  i l e s  o f  t he  I n l e t  and  r i ve r  bed  and  nean  su r f ace  sed imen t

s t r a t  i  g raphy  we re  reco rded  on  an  0dom Echo t rack  Mode l  DF  3200

dua l - f r equency  dep th  sounde r / subbo t t om p ro f i l en .  The

h igh - f r equency  s ' i  de  o f  t h j s  sys tem ope ra tes  a t  200  kHz ,

t yp i ca l  o f  su r vey  qua l  i t y  dep th  sounde rs ,  and  i s  i dea l  f o r

accu ra te l y  de te rm in ing  wa te r  dep ths .  The  l ow  f r equency

t ransce i ve r  ope ra tes  a t  24  kHz  w i t h  su f f i c ' i  en t  pou re r  t o

pene t ra te  so f t  sed imen ts  and  p rov ide  re f l ec t i ons  f r om nea r

subsu r face  l aye rs  hav ing  d i f f e r i ng  acous t i c  p r "open t i es .

P r i o r  t o  commencemen t  o f  t he  pno f i l  i ng  wo r " k  a  Sea  Da ta  TDR-3A

wa te r  l eve l  r eco rde r  was  i ns ta l l ed  on  a  p i l i ng  abou t  400  f ee t

no r t h  o f  t he  s i t e  t o  mon i t o r  wa te r  l eve l  changes  du r i ng  t he

su rvey .  Ba r  check  ca l  i b ra t i ons  o f  t he  Echo t rac  r ^ / e re  a l  so

pe r fo rmed  t o  es tab l i sh  a  wa te r  mass  sound  speed  i n  t he  L i t t l e

N iaga ra  R i ve r .

The  ba r  check  p rocedu re  cons i s t s  o f  l owe r i ng  an  acous t i c

t a rge t  on  a  ca l i b ra ted  l i ne  t o  a  known  dep th .  The  speed  o f

sound  con t ro l  o f  t he  dep th  sounde r "  i s  t hen  ad jus ted  un t i l  t he

ta rge t  i s  r eco rded  a t  j t s  known  dep th .  The  t a rge t  ' i  s  t hen

ra i sed  t o  success ' i  ve l y  sha l l owe r  dep ths  and  t he  reco rd ings

anno ta ted  a t  each .  Va r " i a t i ons  wh i ch  ex i s t  be tween  t he

reco rded  and  ca l i b ra t i on  dep ths  a t  t hese  po in t s  a re  no ted  and

app l  i ed  as  co r rec t i ons  du l i  ng  da ta  p rocess ing .

I n  t he  L i t t l e  N iaga ra  R i ve r  p ro f i l e s  wene  neco rded  a l ong

seven  su rvey  t r ansec t s  ad jacen t  t o  t he  I n l e t  a rea ,  a l ong

thnee  add i t i ona l  t r ansec t s  no r t h  o f  t he  s i t e ,  and  a l ong  t h ree

t i e  l ' i nes  run  Da ra l l e l  t o  t he  ax ' i s  o f  t he  r i ve r .

8 -
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At temp ts  wene  a l so  made  t o  r un  p ro f i l e s  w i t h j n  t he  I n l e t .  I n

an t i c i pa t j on  o f  sha l l ow  wa te r ,  a  d i sposab le  ra f t  had  been

fab r i  ca ted  t o  ho ld  t he  Echo t rac  t r ansduce r  3 - I / 2  f ee t  above

the  wa te r  su r f ace  i ns ' i  de  a  wa te r  f i l l ed  hous ing  w i t h  an

acous t i ca l l y  t r anspa ren t  bo t t om.  A  I 20 - f oo t  ex tens jon  cab le

connec t ' i  ng  t he  t nansduce r  t o  t he  Echo tnac  reco rde r  on  sho re

was  a l so  p r "ov i ded  f o r  t h i s  pu rpose .  I t  was  expec ted  t ha t  t he

ra f t  cou ld  be  pu l l ed  f r om one  s i de  o f  t he  I n l e t  t o  t he  o then

a long  t he  20 - f oo t  spaced  range  l ' i  nes  es tab l i shed  f o r  t h i s

pu rpose  and  t he  p i pe  l oca t i on  t asks .  Howeve r ,  l ow  r j ve r

l eve l s  on  November  15  had  reduced  t he  I n l e t  t o  a  na r row

th read  o f  wa te r  w i t h  su f f i c i en t  dep ths  (6 " )  f o r  t he  ra f t  on l y

i n  t he  ou te r  one  t h ' i  r d  o f  t he  I n l e t  and  on l y  acnoss  a  sma l ' l

po r t i on  o f  . i  t s  w id th  ( 10 -15  f ee t ) . Consequen t l y ,  on l y

l im i t ed  da ta  we re  acqu i red  w i t h i n  t he  I n l e t .

? n DATA PROCESSING AND PRESENTATION

3 .1 .1  Ho r i zon ta l  Loca t ' i  on

The  ho r i zon ta l  l oca t i on  ( coo rd ina tes )  o f  senso r  nu l l  po in t s

a t  app rox ima te l y  30 - f oo t  i n t e r va l s  a l ong  t he  LWL f r om the

pump  s ta t i on  t o  a  po in t  abou t  500  f ee t  wes t  o f  t he  pump

s ta t ' i  on  and  t h ree  add i t i ona l  po in t s  on  Tonawanda  I s l and  t ^ re re

ca l cu la ted  f r om to ta l  s t a t i on  f i xes  t aken  by  DGC.  These

po in t s  have  been  p l o t t ed  on  two  p l an  v i ew  p resen ta t i ons ,  a

1 "=50 '  s i t e  p l an  (DGC Draw ing  #MB044B)  and  on  a  1 "=20 '  p l an

and  p ro f i l e  ( 0S I  D raw ing  #88ES114 ) .

Sevena l  f ac to r s  con t r i bu te  t o  t he  accu racy  es t ima tes  f o r  t he

ho r i zon ta l  l oca t i on  o f  t he  L t , JL . The  cab le  de tec to r ' s

sens i t i v i t y  t o  d i sp lacemen t  f r om the  eneng i zed  w i re  i nd i ca tes

an  ab i l i t y  t o  de tec t  t he  w ine  l oca t i on  t o  an  accu racy  o f

Y
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+0 .3 -0 .4  f ee t .  Th i s  accu racy  mus t  be  comb jned  w i t h  t he

ab i l i t y  t o  l eve l  t he  senson  and  t he  d i s t ance  f r om the  sens0 r

to  t he  w i re .  To  m in im i ze  en ro rs  ' i  n  senso r  o r i en ta t i on  a  6

i nch  con t rac to r ' s  l eve l  was  moun ted  on  t he  senso r  hous ing  and

the  hous ing  14as  p l umbed  be fo re  each  read ing  t aken  on  l and  and

f rom the  vesse l  ou t s i de  t he  I n l e t .  I , l i t h i n  t he  I n l e t ,  t he

senso r  was ' i ns ta ' l l ed  on  t he  f l oa t ' i n  t he  g ' imba l l ed  moun t i ng

to  assu re  a  p l umb  o r i en ta t i on .  Based  on  an  o r i en ta t i on

accunacy  o f  0 .2  deg rees  on  l and  and  w i t h i n  t he  I n l e t  and  a

d i s tance  t o  t he  L t ^ l L  o f  15 -25  f ee t ,  t h i s  f ac to r  con t r i bu tes

oo ten t i a l  e rno rs  o f  0 .1 -0 .2  f ee t  i n  ho r j zon ta l  pos i t ' i  on  o f

t he  w i re .  0u t s i de  t he  I n l e t  whe re  boa t  mo t ' i  on  con t r i bu tes  t o

the  ab i l i t y  t o  l eve l  t he  senso r ,  t hese  e rno rs  cou ld  be  as

h igh  as  0 .5  f ee t  based  on  a  1 .0 -deg ree  senso r  t r ' l t .

The  t h i r d  f ac to r  con t r i bu t i ng  t o  L | l / L  l oca t i on  accu racy  i s  t he

accu racy  w i t h  wh i ch  t he  senso r  was  pos i t ' i  oned  i n  t he  l oca l

g  r  i  d  sys tem a f t e r  t he  nu l  I  was  de te rm i  ned .  0n  I  and ,  s t akes

were  d r i ven  a t  t he  nu l l s  and  subsequen t l y  l oca ted  w i t h  a

to ta l  s t a t ' i  on .  I n  t he  I n l e t ,  t he  f l oa t  was  s topped  a t  each

nu l l  and  a  t o ta l  s t a t ' i  on  f i x  t aken  on  a  p r i sm  moun ted

d i rec t l y  above  t he  senso r .  These  two  t echn iques  con t r i bu te

' i  ns i gn i f i can t  e r ro r s  i n  L l ^ l L  pos i t i on ' 0u t s i de  t he  I n l e t ,

t o t a l  s t a t ' i  on  f i xes  we re  t aken  as  t he  boa t  d r i f t ed  acnoss  t ne

L i l l L  and  a  nu l l  was  rad ioed  t o  t he  t o ta l  s t a t i on  ope ra to r '

A l t hough  f  i x  accu racy  i s  exce l l en t ,  t he  ab i l i t y  t o  coo rd ina te

t jm ing  o f  t he  f i x  w i t h  t he  nu l l  cou ld  j n t r oduce  an  add i t i ona l

e r ron .  t l | l e  es t ' ima te  t h i s  e r ro r  t o  be  l ess  t han  2  f ee t .

Fou r th ,  t he  pnec i se  l oca t i on  o f  t he  w i re  w j t h ' i n  t he  L | l JL  ' i s

no t  known .  The  senso r  cab l  e  was  a  two  conduc to r  po l ye thy l  ene

jacke ted  s tee l  w i r e  wh i ch  ' i  s  qu i t e  nega t i ve l y  buoyan t .  The

L l l l L  l i ne r  j s  a l so  po l ye thy lene  and  acco rd ing  t o  t he  d i ve rs  i s

ex t reme ly  s1  i  ppe ry .  t l | l e  have ,  t he re fo re  '  assumed  tha t  t he

w ine  wou ld  l i e  on  t he  bo t t om and  i n  t he  cen te r  o f  t he  L l l l L '

10



We be l i eve  t h j s  i s  a  good  assump t i on  a l ong  t he  s t r a i gh t

sec t i on  f r om the  pump  house  t o  t he  p i l i ngs  a t  t he  mou th  o f

t he  I n l e t .  No r thwes t  o f  t he  I n l e t ,  t he  p i pe  t u rns  t o  t he

no r th .  A t  t h i s  t u rn ,  t he  cab le  cou ld  
' l  

ay  s l i gh t l y  t o  t he

ins i de  o f  t he  t u rn .  [ , Je  es t ima te  t ha t  t h i s  wou ld  no t  exceed

0 .3  f ee t  f r om cen te r .

F i na l l y ,  t he  po l ye thy lene  l i ne r  may  no t  be  l oca ted  pnec i se l y
' i n  t he  cen te r  o f  t he  o r i g i na ' l  L [ , l L  s t ee l  p i pe .  Based  on  a  48 "

i .D .  s t ee l  p i pe  and  a  40 "  0D  1 ine r ,  j t  wou ld  appea r  t ha t  a

d i sp lacemen t  o f  0 .3  f ee t  cou ld  ex j s t  a t  any  po in t .

I f  t he  po ten t i a l  e rno rs  a re  summed ,  t he  l oca t i on  o f  t he  LWL

on  I  and  and  be low  the  I n l e t  wou ld  be  accu ra te  t o  +0 .1  -0 .9

fee t .  Be low  the  L i t t l e  N iaga ra  R i ve r  ou t s i de  t he  I n l e t ,  t h i s

accu racy  wou ld  be  +3 .5  f ee t .

3 .L .2  Ve r t ' i  ca l  Loca t i on

Two  se t s  o f  da ta  l ogged  du r i ng  t he  dep th  gauge  pu l l i ng  t ask ,

a  t  i  me  and  d ' i  s t ance  t abu l  a t ' i  on  f r om the  rope  coun te r  and  a

t ime  and  p ressu re  t abu la t i on  f nom the  Sea  Da ta  TDR-3A ,  have

been  comb ined  t o  p rov ide  t he  ve r t i ca l  pos i t i on  o f  t he  L t ^ l L .

The  p ressune  da ta  wene  f i r s t  ad jus ted  f o r "  ba rome t r i c  p ressu re

va r j a t i ons  (da ta  ob ta i ned  f r om Bu f f a l o  A inpo r t  f o r .  t he  pe r i od

o f  t h i s  su rvey )  and  conve r ted  t o  f ee t  o f  wa te r  a t  t he  amb ien t

wa te r  t empe ra tu re .  These  dep ths  wene  t hen  re fenenced  t o  mean

sea  l eve l  (MsL )  u t i l i z i ng  t he  wa te r  l eve l  da ta  reco rded  i n

the  we t  we l l  and  a t  t he  s ta f f  gauge  du r i ng  t he  pu l l i ng

ope ra t i on .
I
I
I
I
I

The  resu l t i ng  p i pe  e l eva t i on

d ' i  s t ances  i n to  t he  p i pe  t o  y i e l d

su r f ace  o f  t he  po l ye the lene  l i ne r ^

p ro f i l e  on  0S I  D raw ing  BBES114

da ta  r ve re  comb i  ned  w i  t h

a  p ro f  i l e  o f  t he  t op  j ns ' i de

.  These  da ta  a re  p l o t t ed  i n

a t  a  ho r i zon ta l  s ca le  o f
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1"=20 '  and  a  Ve r t i ca l  s ca le  o f  I "=2 ' .  D ' i  S tanCeS  a long  t h i s

p ro f i l e  a re  ac tua l  d ' i  s t ances  a l ong  t he  L l l l L  w i t h  t he  wes t  wa l l

o f  t he  we t  wa l I  i ns i de  t he  Lockpon t  Pump  S ta t ' i  on  used  as  t he

ze ro  re fe rence .  Th i s  r e fe rence  i s  shown  o f  bo th  p l an  v i ew

d raw ings .

I n l  e t  and  R i  ve I  - I - qP l i r s l i u

Sound ings  reco rded  on  s t r i p  cha r t  we re  d i g i t i zed  and

co r rec ted  f o r  r i ve r  e l eva t i on  and  ba r  check  ca l i b ra t i ons .

Fo r  t he  da ta  acqu ' i  r ed  ad jacen t  t o  t he  I n l e t ,  t he  f i na l

e l eva t i ons  we re  p l o t t ed  i n  p l an  v i ew  a long  t r ack l i nes

cons t ruc ted  f r om nav iga t i on  f i xes  a t  t he  app rop r i a te  sca les '

These  da ta  we re  p l  o t t ed  a t  1 "=50 '  and  con tou red  a t  a  2 -  f oo t

i n te r va l  f o r  add j t i on  t o  t he  s i t e  p l an  p repa red  by  DGC

(Draw ing  #M80448 ) . As  many  o f  t hese  same  con tou rs  as

Doss ib l e  we re  added  t o  t he  1 "=20 '  p l an  and  p ro f i l e  ( 0S I

D raw ing  8BES114 )  by  p l o t t i ng  and  con tou r i ng  t he  e l eva t i ons  a t

t he  l a rge r  sca le .

R i ve r  bo t t om e leva t i ons  ane  a l so  pnesen ted  i n  p ro f i l e  a l ong

the  t en  t r ansec t s  ad jacen t  t o  and  no r t h  o f  t he  I n l e t  a rea  and

one  t i e  l i ne  run  a l ong  t he  ax ' i s  o f  t he  L ' i t t l e  N iaga ra  R i ve r .

These  p ro f  i l e s  a l so  i nc l ude  r i ve r  bed  s t r a t i g raphy  d i scussed

fu r t he r  i n  Sec t i on  3 .3 .I
I
I
I
I
I
I

Topog raphy  w i t h i n  t he

f rom a  l im ' i t ed  numben

November  15 ,  1988 .

I n l e t  we re  deve loPed

d i  r ec t  measu remen ts )

1988 .

wes tenn  end  o f  t he  I n l e t  was  deve loped

o f  pno f i 1es  run  ' i  n  t he  sha l I ow  wa te r  on

The  con tou rs  i n  t he  rema inde r  o f  t he

f rom v i sua l  f i e l d  obse rva t i ons  (w i t hou t

a t  l ow  wa te r  cond i t i ons  on  November  15 ,
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A l  I  con tou rs

app rox ima te .

N ' i agana  R ' i ve r

w i t h i n  t he

Con tou rs  and

a re  accu ra te  t o

In l e t  shou ld

spo t  e l eva t i ons

+ / -  0 .5  f ee t  as

be  cons ' i de red

in  t he  L i t t l e

p roposed .

I n l e t  and  R i ve r  Sed imen t  S t ra t i g raphy

Sed imen t  s t r a t i g raphy  as i  n te rp re ted  f r om the  24  kHz

subbo t t om p ro f i l i ng  i s  p resen ted  as  a  se r i es  o f  t en

c ross - r i ve r  p ro f i l e s  and  one  p ro f i l e  a ' l  ong  t he  ax i s  o f  t he

r i ven . Each  p ro f i l e  dep i c t s  t he  r i  ve r  bed  and  t hose

subsu r face  re f l ec to r s  wh i ch  cou ld  be  t r aced  w i t h  r easonab le

con t i nu i t y  t h roughou t  t he  s i t e .  These  p ro f j l e s  a re  p resen ted

a t  a  ho r i zon ta l  s ca le  o f  1 "=50 '  and  a  ve r t i ca l  s ca le  o f  1 "=5 '

and  a re  a t t ached  as  F igu r ^es  3 -13  i n  Append i x  I I  o f  t h i s

repo r t .  The  l oca t i ons  o f  P ro f j l e s  1 -B  and  11  a re  shown  on

the  1 "=50 '  base  map  and  a re  i den t i f i ed  by  co r respond ing

f  i gu re  numbers .  D i s tances  a l ong  P ro f i l es  1 -B  ane  re fenenced

to  a  base  l i ne  shown  on  t he  base  map . P ro f i l e  11  i s

re fenenced  t o  i t s  i n t e r sec t i on  w i t h  P ro f i l e  8 .  P ro f i l e s  9

and  10  a re  l oca ted  200  and  550  f ee t  no r t h  o f  and  a re  pa ra i l e l

t o  P ro f i l e  B  and  a re  re fe renced  t o  t he  bu l khead /p i l e  l ' i  ne  on

the  eas t  bank  o f  t he  L i t t l e  N iaqa ra  R i ven .

The  ve r t i ca l  ax i s  o f  t he  subbo t t om pno f i l e r  r eco rd ,  as

d i scussed  i n  Sec t i on  2 .4 ,  was  se t  t o  co r respond  t o  t he

ave rage  wa te r  mass  sound  speed  dun ing  ba r "  check  ca l i b ra t i ons

fo r  t he  n i ve r  bed  p ro f i l i ng .  Acous t i c  p ropaga t i on  ve loc i t i es

i  n  t he  so f t  sed imen ts  1  i  ke l y  t o  be  pene t ra ted  w i t h  t he  24  kHz

sound  sou rce  w i l l  p robab l y  be  ve ry  c l ose  t o  t he  ve loc i t y  i n

r i ve r  wa te r ,  i n  t h i s  ' i  n s tance  4 ,758  f t l sec .  Because  t he

subbo t t om ne f l ec to r s  i den t i f i ab l e  on  t he  p ro f i l e s  a re

gene ra l l y  w i t h i n  5 -6  f ee t  o f  t he  r i  ve r  bed ,  t ^ / e  have  assumed

the  same  ve loc i t y  ( 4 ,758  f t l sec )  f o r  ca l cu la t i ng  dep th  t o

these  ne f l ec to r s .  Th i s  assumo t i on  w i l l  r esu l t  i n  r e f l ec to r s

' t ?



be ing  p l o t t ed

ac tua l  dep th .

4 .0  D ISCUSSION

e i t he r - + o r  s l i gh t l y  sha ' l l owe r  t han  t he ' i r

OF  DA IA

4 .1  Ho r i zon ta l Loca t i on  o f  L l . JL

The  L l ^ / L  i s  I a i d  i n  a  no r t hwes te r l y  d i r ec t i on  f r om the

Lockpo r t  Pump  S ta t j on  i n  a  s t r a i gh t  
' l  

i ne  a l ong  t he  sou the rn

edge  o f  t he  I n l e t .  When  i t  r eaches  t he  L i t t l e  N ' i  aga ra  R i ve r

(abou t  425  f ee t  f r om the  we t  we l l )  i t  makes  a  t u rn  o f  10

deg rees  t o  t he  no r t h  whe re  i t  con t i nues  i n  a  s t r a i gh t  l i ne  t o

Tonawanda  I s l and ,  t he  l im i t  o f  obse rva t i ons  made  du r i ng  t h i s

s tudy .

4.2  Ver t ' i  ca l Loca t i on  o f  LWL

At  i t s  depa r tu re  f r om the  we t  we l  I  i n s i de  t he  Lockpo r t  Pump

Sta t i on ,  t he  LWL i s  l oca ted  abou t  8 -L /2  f ee t  be low  the  L i t t l e

N iagana  R i ve r  wa ten  l eve l  ( depend ing  on  r i ve r  s t age )  and

abou t  20  f ee t  be low  ex ' i  s t i ng  g rade  ou t s j de  t he  pump  s ta t i on .

I t  p i t ches  gen t l y  downward  t o  t he  non thwes t  f o r  260  f ee t

whe re  t he  p i t ch  i nc reases  s l ' i  gh t l y  t o  a  po in t  a t  t he  p i l i ngs

a long  t he  mou th  o f  t he  i n l e t .  A t  t h i s  po in t  ( qZO fee t  wes t

o f  t he  we t  we l l  and  24  f ee t  be low  r j ve r  1eve1 )  i t  becomes

nea r l y  l eve l  and  makes  j t s  t u rn  t o  t he  no r t h .  App rox ima te l y

one  hundned  f ee t  beyond  t he  t u rn  a  gen t l e  downward  p i t ch

resumes .

! { i t h i n  t he  I n l e t  a rea ,  t he  p i pe  I  j es  be tween  15  and  22  f ee t

be low  the  ex ' i  s t i ng  gnade .  I t  i s  c l oses t  t o  t he  ex i s t i ng

g rade  a t  t he  head  o f  t he  I n l e t .

I4



I
t
I
I
I
I
I
T

4 .3  n i ve r  anO In l e t  f oPog

The  n ' i  ve r  ad jacen t  t o  t he  I n l e t  i s  cha rac te r j zed  by  s teep l y

s l op ing  t opog raphy  f r om a  wa te r  dep th  o f  abou t  1B  f ee t  t o

e j t he r  t he  sho re  (no r t h  and  sou th  o f  t he  I n l e t )  o r  t o  t he

mou th  o f  t he  I n l e t ,  j n  a  d i s t ance  o f  30 -50  f ee t .  Th i s  s t eep

s lope  j s  due  l a rge l y  t o  t he  p resence  o f  o l d  bu l khead ing  a l ong

the  sho re . A l t hough  t he  bu l khead ing  i s  seve re l y

de te r i  o ra ted ,  r emnan tS  o f  p i  1  i  ng  rows  can  be  Seen  a l  ong  mos t

o f  t he  s tudy  a rea ,  t he  on l y  excep t i on  be ing  oppos i t e  t he

sou the rn  one -  t h ' i  r d  o f  t he  I n l e t .  He re  t he  r i ve rbed  s l ope

r i ses  f  r om a  dep th  o f  20  f ee t  t o  t he  shoa l s  w i t h i n  t he  I n l e t

o  ve r  a  d  i  s t ance  o f  abou t  10  0 - I 20  f  ee t  .  I t  ' i  s  r epo r ted  t ha t

t he  sou the rn  po r t i on  o f  t he  I n l  e t  may  a t  one  t ime  have  been

used  f o r  be r t h i ng  o f  sh ips  and  may  no t  have  been  bu l kheaded .

Beyond  t he  I n l e t

on l y  abou t  f i ve

fu r t he r  ve r i f  i ed

the  subsu r face .

as  F igu re  2 .

The  cen te r  Po r t i ons

dep ths  rang ing  f r om

S l  i gh t  dep ress ions

be l ' i  eved  t o  r e l a te

o r i g i na l  L t , ' l L  P iPe .

j n to  t he  L i t t l e  N iaga ra  R i ve r ,  t ne  p rpe  r s

fee t  be low  the  r i ve r  bo t t om.  Tn i s  0ep ln  r s

on  P ro f i l e  11  wh i ch  shows  t he  p i pe  t r encn  i n

A  samp le  o f  t h i s  pno f i l e  r eco rd  i s  a t t acned

o f  t he  R i ven  a re  ne la t i ve l y  f l a t  w j t h

lB -22  f ee t  ( e l eva t i ons  o f  543 -547  MSL) '

a re  seen  on  P r "o f i l e s  4 -6  wh i ch  a re

to  t he  t r ench ing  f o r  i ns ta l l a t ' i  on  o f  t he

w j t h i n  t he  I n l e t ,  sed ' imen ta ry  depos i t s  f o rm  a  re l a t i ve l y  f l a t

su r f  ace  w i t h  on l y  occas iona l ,  ve r y  na r row '  pocke t s  o f  deepe r

wa te r  a l ong  t he  t ha lweg  o f  t he  Pe t t i t  C reek  F lume  d i scha rge

s t ream.  These  pocke t s  appea l i  n  2 l oca t j ons ' i  mmed ia te l y

downs t ream o f  t he  con ta i nmen t  boomS,  p robab l y  a  consequence

o f  scou r  unde r  t he  booms  du r i  ng  pe r i  ods  o f  h i  gh  f l  ow '  0 the r

t han  t hese  pocke t s ,  sed jmen t  f i l l s  t he  I n l e t  wes twa rd  a lmos t
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t o  t he  o l d  bu l khead  l i ne  whe re  dep ths

deepen ,  1 -3  f ee t  ( e l eva t ' i  ons  o f  563 -567 ) .

a re  on l y s l i gh t l y

4 .4  Sed imen t  S t ra t i g raPhY

In  t he  L j t t l e  N iaga ra  R i ve r  two  d j s t i nc t  r e f l ec to r s  a re  seen

on  a l l  subbo t t om p ro f i l e r  neco rds .  Bo th  ane  gene ra l l y

pa ra l l e l  t o  t he  n i ve r  bed :  t he  sha l l owe r  ane  gene ra l l y

1 .5 -2 .5  f ee t  be low  the  r i ve r  bed  and  t he  deepe r  one  ve ry

cons ' i  s t en t l y  5  f ee t  be low  the  l i  ve r  bed .

No  samp les  we re  t aken  du r i ng  t h i s  s t udy .  I t  iS ,  t he re fone ,

no t  poss ' i  b l e  t o  pos i t i ve l y  i den t i f y  t hese  l aye rs .  Howeve r '

some  i  n fo rma t i  on  was  no ted  du r i  ng  ancho r i  ng  and  p rob j  ng  wh i  ch

re l a te  t o  t he  nea r - su r f ace  sed imen ts .

Du r i ng  pnob ing  and  ancho r i ng  a t t emp ts  i n  t he  L ' i  t t l e  N iaga ra

R ' i  ve r  and  p rob ing  i n  t he  N iaga ra  R i ve r  a t  t he  i n take  c r i b ,

0S I  obse rved  t ha t  t he  r i ve r  bo t t om appea red  t o  be  cove red

w i t h  a  3 -6 "  t h i ck  venee r  o f  pebb les  and  g rave l .  0ne  can

specu la te  t ha t  t h j s  ma te r i a l  was  t r anspo r ted  e i t he r  as  a  bed

load  du r i ng  h r ' gh  f l ow  cond i t i ons  i n  t he  r i ve r s  o r  poss ib l y  by

i ce  f r om the  sho res  o f  t he  r i  ven  o r  Lake  E r i e .  The  I  a te r

poss ib i l i t y  seems  more  p l aus ib l e  as  t he  sho re  o f  Lake  E r i e

pnov ' i  des  a  sou rce  o f  ma te r i a l  and  t he  d i s t r i bu t i on  seems  t0

be  ne l  a t i  ve l y  un i  f  o rm  i  n  bo th  R ' i  ve r s .  Th  i  s  l  aye r  o f  ma te r i  a l

was  no t  v ' i  s ' i  b l  e  on  t he  subbo t t om reco rd  as  wou l  d  be  expec ted

due  t o  ' i  t s  t h i ckness .

I n  a reas  whene  p rob ings  pene t ra ted  t he  coanse  Venee r  Ve ry

I  i t t l e  r es i s t ance  was  encoun te red  f  o r ^  1 -2  f  ee t  o f  add i t i ona l

pene t ra t i on  a t  wh i ch  po in t  s t i f f  r es i s t ance  was  me t  on  a

re l a t ' i  ve l y  ha rde r  ma te r i a l . A  s l i gh t  g ranu la r  f ee i i ng

ind i ca tes  t he  p resence  o f  some  sand  i n  t h i s  ma te r i a l .  Bo th

the  p robe  and  t he  ancho r  whe re  j t  pene t ra ted  t he  venee r
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r e tu rned  a  so f t  cohes i  ve  c1  ayey  ma te r i a l  w i t h  some  sand .  a€

expec t  t ha t  t he  nea r  su r f ace  re f l ec to r  ( 1 .5 -2 .5  f ee t  be low

n i  ve r  bed )  i  s  t he  i  n t e r f  ace  be tween  t he  so f  t  c l  ayey  ma te r ^ i  a l

be low  the  coanse  venee r  and  t he  more  res i s t an t  ma te r i a l  wh i ch

p reven ted  f u r t he r  p robe  pene t ra t i on .

No  ' i  n f o rma t i on  i s  ava i l ab le  on  t he  deepe r  r e f l ec to t ^ .

Howeven ,  P ro f i l es  4 -6  and  11  show  a  cons i s ten t  d i s t u rbance  o f

ma te r i a l  be low  th i s  r e f l ec to r .  By  co inc i dence '  each  o f  t hese

d i s tunbed  a reas  re l a tes  c l ose l y  t o  t he  pos i t i on  o f  t he  L l . l L

p  I  pe . P ro f i l e  11  co r re l a tes  p rec i se l y  w i t h  t he  p i pe  l oca t j on

and  shows  wha t  may  be  t he  ou t l i ne  o f  t he  LWL t r ench  and /o r

back f j l l  ma te r i a l ,  (F ' i  gu re  2 ) .

W i th i n  t he  I n l e t  on l y  l im i t ed  subbo t t om i n fo rma t i on  was

reco rded :  f r om S ta t ' i  on  3+00  on  t he  base l i ne  no r t h  o f  t he

In l e t  ( 300  f ee t  f nom the  Lockpo r t  Pump  S ta t i on )  wes t  t o  t he

o ld  bu l khead  and  on l y  i n  t he  deepes t  po r t i ons  o f  t he  I n l e t

( e l eva t i ons  be low  564  f ee t ) .  I n  t hese  reco rds  a  weak

d i  scon t ' i  nuous  re f  l ec to r i  s  obse rved  be tween  2 .5  and  3 .5  f  ee t

be l  ow  the  wa te r  su r f ace  (564 .5  a t  t he  t ime  o f  t he  su rvey ) .

These  dep ths  wouu l  d  r e l  a te  t o  e l  eva t i  ons  o f  562  t o  561  f ee t

(MsL) .
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portability cornbinecl in the
most reliable multi-purpose sLl rvef

True portabi l i tY
Aut r tape  means  e t f i c i ency  comb ined  ' ' ^ r t t h

po r tab r l  t 7  The  co rnpac t  i n te r roga to r  l s

eas i l y  i ns ta l l ed  on  vesse l s  o r  he l i cop te rs '

The  responde rs  and  an tennas  a re  even

more compact  and can be readi ly  taken

unu'"nuru and set  up by one person Tota l

i ns ta l l a t i on  l akes  unde r  30  m inu tes '
Power  and  warm-uP  a re  a l so  no  P roo -

lem when you use Autotape Al l  uni ts^wi l l

oJe ra te  l r am 12  o r  24  VDC o r  115  AC A

ca r  ba t te ry  w i l l  r un  t he  responde rs  a l l  day '

Temperature compensated crysta l  os-

c i l l a to rs  requ i re  p rac t i ca l l y  ze ro  wa r 'T l -up

t ime

ComPlete mult i -PurPose
survey sYstems
T o  m e e t  s c e c l f i c  s u r ' / e y  r e o u i r e m e n l s '

C u b r c  m a n u t a c t u r e s  a  l l n e  o t  c o l r o n a l

e q u r p m e n t  r n c l u d l n g  p r l n t e r s ' e c o r c e r s ,

a n d  p l o t t e r s  A u t o t a p e  c a n  b e  c c u o l e d

w r t h  a  d r g r t a l  d e p t h  s o u n d e r  d r g t t a l  c l o c K

I

a n d  a  c o m p l e t e  r e c o r d r n g  s y s t e m  A l  :  ' ' r

c a n  b e  r e c o r d e d  o n  m a g n e t r c  o r  P - : : : "

t a p e  o r  b e  p r r n t e d  o u t  I n  e a s y - t o - r e a c  
'  j : '

u l a r  f o r m
T h e  A u t o m a t i c  P o s r t t o n  C o m p u t t n g  :  '  r

t e m  ( A P C S )  w r l l  a u t o r n a t r c a l l y  p l o : ' - l

t r a c k  o f  t h e  s u r v e y  v e h i c l e  i n  a n y  c o c ' f r

nJ t "  tu t tu rn  f rom the  Auto tape ranges 
- ' {

A P C S  i n c l u d e s  l e f  t - r i g h t  a n d  t o - t r o m  s : " t

i n g  i n d i c a t o r s  f o r  n a v i g a t r o n  p u r p o s e s

S y n c h r o n i z e d  o u t p u t s  o f  l h e  A u t o i a : i

t h e  d e p t h  s o u n d e r  a n d  c l o c k  a r e  a l l  ' i

c o r d e d  o n  m a g n e t i c  t a p e  I n  c o m c - ' !

c o m p a t i b l e  f o r m a t  I n  t h i s  m a n n e r '  t h e : l

s i t i o n ,  d e p t h  a n d  t i m e  c a n  t h e n  b e  t ' - :

e s s e d  t o  o b t a i n  a  p r o t i l e  o f  t h e  b c : ' : t

c o n t o u r
T h e  r e c o r d e r  w i l l  a l s o  r e c o r d  m a n - :  t

e n t e r e d  d a t a  s u c h  a s  j o b  n u m b e l  J

n u m b e r  c o o r d i n a t e s  o {  r e s p o n d e r  : ' l

t i o n s  d a t ? ,  a n d  a n y  c t h e r  h e l p f u l  r n f c ' - - :

l r o n  O n e  a d d l i i c n a l  r e c o r d i n g  c i a n r - "  '

o u t  r s  a  s o  a " ' a r r a b l e  t o  r e c o r d  o t h e '  : "

m c o r l a r t  i c  i h e ' J s e r  S o u n d i n g s  r n a '

I
I

l ' -

I

a

system money can buy.

' :  , - r : e  i  9 6 6  l - e  ' r - ' -  ' \ - t s c  a  
"  

, e  '  ' '  a " t  1 ' - e

. ^ . , r ( l  | ] c l n  O V e f  i ' l J  : r ^ i ' ' 1 ' - l ' :  
" r r i ? r - '  

r : ' C

' t e p e n d e C  . r - , p o n  C l i - ' c  u ' , ' e : i e r "  D  l i l  l

easy  to -opera le  ALr lo tace  i r :  s  cc t : ' c r l c l
' -  CrO" \ i  aVe ranqe- range OOSi l rCn 'Q : ' /3 ie f l
. - - g 3 5 g r € S  i a n g e s  f r o m  a  r ; u r ! e l ' /  ' o a l '

: t .ec1ge dr  i -e  rcop ie r  io  each o i  'e ' ' ' e ra l

t . O , b a s e d , e s D o n d e ' s  T o O a T  " a  o t n e r
' , , c e  c t  p o s r t  c . r  n Q  3 ' r s l e m  r l  3 ' / '

t - r r t C e  C i t n  e q U a i  A . l i C i 3 C e ;  r l -  ' ! e  l ' r r -
, -  ' . . : t l  i r  l i  ' 1  , ' : - -  : . :  , 1  l l l a ' : :  : -  r - - i ' ; ' ' r l  '

l r r C  a O r ' l t l  I i ,

A real  money maker
R u g g e d l y  r e l r a O l e  A u l o i 3 C €  C r o ' '  l e s  l  r n e -

s a u , n g  f  e a t u r e s  t h a t  a r e  l r k e  m o n e y  n  t h e

bank And lha t  makes i t  the  rnos t  p rac t ica l

, !ay  lo  f i x  and re loca te  posr t rcns  a t  sea

c r  o n  l a n d .  A u l o t a p e  g i v e s  t h e  r n d u s t r r a l

user  a  dec ided compet i t i ve  advantage ano

of fers proven cost  ef f  ect iveness ln  govern-
-nen t  ece ra l . o r s  . nvo l v rng  su r face  sn t0s

submar ines  and  a i r c ra l t

Fully automatic
Wi th  Au to tape ,  t he re  s  no  l ane  coun t l ng '
no  f i e l d  ca l i b ra t ron  and  no  touch ' /  ad lus t -
n]ents that  sacrr f  ice expensive man-nours
D ig r ta l  measu remen t  o f  r anges  i s  f u l l y  au -
toma t i c  and  can  even  be  done  u 'a t t ?noeo
, ! r t n  ?  c i l . t e ' "  m 3 Q r P t  c ' ? c o r d r n g
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ce  requ r reo  a t  a  once  ce r  sec -
cnd rate so the recorder  .na ' /  be
se t  t o  reco rd  eve ry  3  5  c r  10
seconds  o r  on  ex te rna l  command

ln  add i t  on  t o  t he  D f "1 -40A  Cub ic  now
; rs t s  as  s tanda rd  t he  DM-43  The  DM-43
rs ident ica l  to  lhe Dtr , l - .10A except  that  r t
" neasu res 'h ree  s r rnu . :a r :eous  ranqes  rn -
s tead  o f  two  Cub ic  a l so  suoo l i es  cus tom-
r z e d  A u t o t a O e  s y s t e m s  t o  f i t  u n i q u e
r e q u i r e m e n t s

Pinpoint  accuracy
Us ing  the  l a tes t  so i i d - s ta te  i n teg ra ted  c i r -
cu r t r y .  Au to tape  d rsp la / s  r t s  ranges  on  an
instrument  f ront  panel  ' lo  the nearest
0 .  1  me te r  No rma l  rnax rmum
r a n g e  r s ' 1 5 0  k r l o r n e t e r s .  b u t
th is  can be extended to 200
K m  b y  l i n e - c r o s s r n g  t e c h -
n i q u e s  R a r g e s  c a n  o e  s t -
mu l taneous i y  p r i  n ted ,  reco rded
and  p lo t t ed  and  remo le  con t ro l
l ea tu res  a re  ava r l ab le  ?s  c3 t tons

Warranty & service
Every  Au to tape  and  s ' / s tem componen t

l ess  t han  48  hou rs

Appl ica l ions  eng ineer ing

A u l o l a c e  s / s t e m  t a  t a J .  s c e c r f r c  a p p l  c a -
t i o n  T h a t  m e a n s  C e l a r i e d  a s s i s t a n c e  c n
e v e r y t h r n g  f r o m  r n s t a l l a t r o n  t o  s o f t w a r e

Used lhe wor ld over
. l r om the  A t l an t t c  seaboa rd  to  t he  Ca l i -

A l a s k a ,  A r a b r a ,  l , ' l e x r c c  A ' ; s t r a l i a .  C a n a d a
Furope Pan; tma Sraz  '  i4 r . ,ezuera ,  A f lca
S o u t h  A s  3  i ' . . 1 6 r 1 r  _ i g 3  P e r S r a n  G u l f
,J , : ioan  i - r ,9 .a  ? , re  a  ia  t  e ra- tc les

( i r ' h r e  e n n r n e o r q : r a  r o e r J r r  l n  l r i l A r : nv u v , u  c i  V , , , q s  r  d  -  '  q c u y  r u  r o r  v r  d r r  
l a C e  , . / r t h  f e m o t e  d f  S O i a y

l n  t he  Gu l f  o f  Mex i co .  Au to raoe  does
90% o f  t he  su rvey ing  fo r  John  E  Chance
&  Assoc ra tes  John  Chance  c red i l s  h i s
comoany  s  3peed  and  accu racy  rn  o iac rng

-  d r i l l  b a r g e s  a t  o i l  s i t e s  t o  t w o  t h t n g s .
l .  l r  k n o w - h o r , v  a n d  t h e  r i g h t  k i n d  o f
i |E \  equ rpmen t

l f f iA And,  for  Jonn Chance,  Cubic 's
Jtr'a Autotace ras alv,,a'ts been :he

H: :  
' r gh t  < rnd  o f  eou rpmen t  f o r

V '  use  rn  f a r r  wea the r  o r  f ou l ,  f o r
t c c u r a c /  r r d ' o r  d e o e n d a o r l r t T

e  l n  Chance  s  oa r t  o f  t he  coun t r y  t he re ' s
bad  f  oq  . : nd  haze  fo r  s r x  mon ths  ou t  o f  t he
/ e a r  A u i c t a c e  c u t s  t h r o u e h  t h e , r e a t h e r
t " c  a l . S  d , \ . 1  /  , \  l i  o y p e - s i v g  / v a  t i n g

l l lanagernent  in  Anchorage,  wi th ine cc-
ooe ra t ron  o f  Cub rc ,  nas  deve roped  a  i e r r -

; ^ -  ^ ^ ' l e c t r e l  c r , r r r o r r i n nU U p t E I  > y > t E l l l  l U l  L d U q r r r o r  ) u r v c / r r ' 9

E q u r o n e r t  c o . s r s t s  o f  a ' o u ' r a . l q e  A u t : -

T h e  h e l i c o p t e r  p o r t i o n  o f  l h e  s y s l e m  r n -
c l u d e s  a  d a t a  c o n t r o l l e r  w r t h  a  m a g n e l t c
t a p e  r e c o r d e r  a n d  p n n t e r  t h a t  d r g r t a l l y
r e c o r d s  l h e  r a n g e s ,  t i m e  a n d  o t h e r  d a t a
G r n r . n r i  r p a n r f l r n n  a n r r  n m a n t  r n a , r  a ] o c  r

Y  ! Y V ' P "

c o r a c L r l e ' ,  a  ' n a g n e t  c  t a p e  u n t t ,  p r t T ' o r

Wr th  Ar . : io tace  sorne  30  to  4C ho ' ,e rs i
i a ' /  c r n  b e  a c c o n r o l r s h e d  -  o l l e r  : , q  a
, ; r e a t  d e a l  c f  f  e x r o i l r t T  u n d e r  d r i f r c u l t  t e r -
r 3 r n  a - r l  c l r r ' t a t e  c o n ( i i t t o n s .

Tranarg,  C.  A.  -  a  pr ivate ly  owned Ven-
e z u e l a n  s u r v e y r n g  c o m p a n y  u s e s  t h e r r
three-range A! totape for  accurate aer ia l
pho to -mao  con t ro l .

Responders are set  at  ooints to be sur-
veyed,  then a hel icopter  f l ies across the
theo re t i ca l  l i ne  j o i n i ng  two  o f  t he  respond -
ers at  as low an a l l i tude as possib le.

R a n n p s  a r p  r e e  n r r l e d ,  a n  2  n r r n l p r  n r n a -u  P r , , , r u t  ,  P ,  v v

essed and the range sums calculated The
min imum range  sum rs  t hen  se lec ted ,  re -
duced  to  g round  l eve l  by  means  o f  t he
h p l i e  n n t e r  ^ r p q e r r r a  e l t i t r  r r l o  : n r l  l h o  n o n -

d e t i c  d i s t a n c e  b e t w e e n  t h e  r e s o o n d e r
s i t es  r s  ca i cu la ted

Au to tape  pos i t i ons  B rown  &  Roo t
p ipe l i ne .  I n  100 - foo t -deeo  l va te r  o f f  t he
coas t  o f  r an ,  B rc , , vn  &  Foo t ,  l nc ,  con -
s i ruc ied  l r e  mos t  accu ra te l y  p laced  o r l
c  ce r rne  eve r  l a i d  i n  t he  a rea .  Sec re t  t o  t he
ccn 'pa ry  s  success  on  the  27 -m i l e  rou te
, . , as  a  Cub rc  Au to tape  sys tem l i nked  to  a
co rncu le r  on  boa rd  t he  l ay  ba roe  "L .  E
i t '1 inor  "

T i . e  s , s :em ' r vas  d : ve loped  to  d i sp lay
bo th  r l . e  ba .ge  s  ac tua l  coo rd ina te  pos r -
t on  and  t s  p re -p la rne6  13 rge t  l oca t i on
Thus ,  t he  ba rge  ancho r  w inch  ope ra io rs
cou ld  make  r l gh t  o r  l e f t  co r rec t i ons  f o r  an '7
d rsp layed  e r ro r  Abso lu te  accu racy  o f  t he
p lo t t ed  cco rd ina tes  ' l as  ve r r f  i ed  on  i he  j oc
s i t e  t o  be  +2  me te rs -and  Au to taoe  un i t s
.vere sub ected to le"npe'atures In excess
o f  150 "F  du r i ng  mos t  o f  t he  ope ra t i on

Army  Corps  o f  Eng inee rs .  \ 1any  d  s -
' r  c : s  o f  ' ^ e  U  S  A r m y  C o r p s  o f  S n E . : e : , ;
l j t r l r z e  A . t o t a p e  ! . ; r t n  v a r | o u S  p g r r g h e . :
e q u  p m e a t  l a r  | v e r  h a r b c r  a n d  r e s e r ,  _

c a r r i e s  a  o n e - y e a r  u n c o n d i t r o n a l  ' , v a r r a r ^ i l  I r n e
o n  r n a t e r i a l s  a n d  w o r x r n a n s h l o  S e r v r c t n q C o m c a r e d  i c  l b e  s a v  n q s  n  t t m e  a n d
a d j u s t m e n t  a n d  p a r t s  r e C l a c e m e n t  i s  d o n e  e n e t q /  A u i o l a l e  s  3 n  e c o n c m  c a l  n v e s i -
a t  t h e  f a c t c r y  b v  t r a r n e C  s p e c i a l i S i s .  C u b r c  m e n i  F ( ) r  J , t n n  C h a n C e  A u l c l 3 c e  - e a i i s

s e r v i c e  e n g r n e e r s  a r e  a l s o  a v a r l a b i e  l o  e l l l c r e l r c y  a n d  e i f t c r e r c y  . l . € a n s : r l i r l s
p r o v r d e  S e r v r c e  a n ' /  i l r e t 2  i n  i h e  , , r o r l d  !, , v h e n  r e t u r n  t o  t h e  f a c t o r , v  r s  n o t  c o n v e n -  S u r e a u  o l  L a n d  M a n a g e m e n t  A l a s k a n

ien t .  I ' l o rma l  serv ice  lu rn '  a round- ln . ' , "  i ,  He l i cop ter  Survey .  The BL. , l reau c r  rand

l o rn ta  sho re  and  the  Gu l f  o f  l v l ex rco . .  r n  Ca ta  en t r v  un r t  and  caoe r  t aoe  recc rde r
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Precis ion Depth Sounder Diqi t i  zer

I ' lodels  DT-2H-FS and DT-2H_Fp
(Feet  -  Ser  ia l  /  para l le l )

I



l -

:pect r  lcat lOns

r  Range 
- - - -  l  4  f  eet  lo  sounder  l i rn i t

r Draf t Range Ct t-o 2-\ f eel

r Vel of Sound Range - 45OO to 5200 feet/sec

.AcCurecY--_- -_- - . - . lFeetD. isp layed( . .1%Tota lDepth)

r Data Update Rate --- Equal to sounder cycle rate

r  Disp lay 4 Dig i ts '  LCD'  ' -15 inches h ign

oComputerOutput - - -RSZj2c,9600BAUD,(Opt iona lBCDPara i le l )

r  Environmental 
-?0 to *55' C

r D' imenstons:
r ' ^ ^ l nn r  /  n i cn l av  l l n i f  - - - - - -  4 .15 \ 'V  x  3 ' lH  x  ' 7  D  i nches

I i.. i i.^' i;t^;i ------------ 1o 8w x l 4H x r 25D tnches

1o

I
I
I
I
I
I
I
I

I

r  Wetghl :
Contro l /DisPlaY Uni t
El  ecl roni  cs Uni  t '  - - - - - - - - - - -

l loz
4 A  n -
l q  v L
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TDR.SA
TIDE RECORDER

Sea Data, Inc.

TDR3A.DS . l 286

The TDR-3A Tide Recorder is  a low-cosr d igrra l  pressure and temp€rature
recorder designed for  the precrse measurement of  water  level .  The
instrumenl  can be moored on thc occan bonom or ot tached to a struclure
where l t  wr l l  record prcssure data wrrh an accuracy of  one cent jmeter per l5
rneters o l  water .  Recorded data are avar lable ln cnglnecrrng unrts for  outpul
lo a pnnter  or  termrnal .  The TDR 3A can dlso be confrgured for  use as a
real- t rme t idc monttor ing lnstrument.  The measurement rate ls  swl lch
selectable in 16 increments rangrng l rom frvc seconds ro one nour.
The TDR-34 Tide Recorder belongs to a group of  Sea Data instrumenrs

!1ow1 1s Microloggers,  and is  rhe sohd-staie recording replacemenr for  rhe
TDR-2 Tide Recorder.  The TDR-3,{  5 lores up ro 2 i ,000'
pressure, / lemperature data parrs In r ts  standard 92 krrooyte memory.

.Sol jd-state storage el iminates the need for  an expenstve tape reader for
dara playback.  Ddta can be downloaded ro any compat ib le computer in
any of  four formats,  inc luding formatted cngtncenng unt ts.  Second_order
cdhbrdr ion coer l icrenrs srored rn rhe EEpRoM of  rh;  TDR-3A assure rhdr
cngincer ing ut i i t  outpul  rcf lccts actual  prcssures and temperatures.  The
instrument rs powered by the marn syslem banery;  a f rve:year memory
back-up bdnery prolccts agarnst  data loss rn r l re event  o l  marn
banery far lure.

TIDE MODE
The TDR-3.A features an operartng mode where f requent pressure samples

are averaged (128 averaged prcssure mcasurcments are laken over a 160
second interval)  lo reveai  only r rde- induced changes in rhe warcr  levci .  

- fh is
raprd sarnple and average technrque c l lmlndrcs w-ave-rnduced r luctudr ions
lrom lhe watcr  level  data wrthour rhe netd lor  a srr l l rng wcl l .  Frr : t
r r r l r oduced  by  Sea  Da ta  i n  I 979 , l h t s  t echn rque  r s  now  a : t anda rd  f o r  t he
Natronal  Oceanrc and Atmosphenc Adrnrnrrr rarron (NOAA) and the Nat ional
Uceanographrc Survey (NOS) for  therr  ncxr gcncrdt ton t rde gouges.  The
TDR-3.A wi l l  a lso record raw pressure, / tcmperoture data rn sr luarrons wherc
wdve In l iucncc is  in5rgnrf icant .  A Dlp swrrch r5 u)ed ro selecr  or  e icselect
I l dc  modc .

GENERAL DESCRIPTION
The srandard TDR-3A is equipped wrth two data channcts ror  pressure andtemperature.  The pressure s€nsor ts a s l ratn gduge wrth a creep_reireved

slarnless diaphragm and a vacuum re{erence Jnu, iU",  sealed wrth e iectron
beam welding.  Each sensor rs indiv idual iy  temp€rature compcnsat€d wthcus(om, wtre-wound prccis ion reslstors for  t ru ly super ior  prcssure accuracy.
The_standard tempcrature sensor is  external ly  mounted on the bulkhead ofrhe TDR-3A and has a t ime constant  of  20 seconds in watcr .  Temperature

:-u lS: ' r  set  ar  rhe facrory:  -5 ro +35aC is srandard;  25 to g0oC 
"ra 

O,o
20oC ranges are aiso avar lable.  The srandard TDR-aA Tide Recorder
rncludes a 92 k i lobyte RAM srorage memory,  barrery pack,  and pVC
prcssure housing rated to 750 pst  (150 mclers) .  pVi  pressure hc,usings arerndiv idual ly  pressure tesred by specral  order.  T i re fDRl:n wi l l  operare
erther in averagtng t rdc mode or rn s ingie-sample mode.

DEPTOYMENT DURATION
The f lex ib le TDR-3A accommodates a wide range o{ experrment renglhs,

f rom short- term deployments wi th h igh sampl ing rares.  to unanended
deployments of  more than a year.  The lo l lowing table shows several
possrble deploymenr durat ions.  For each con{ ig;rar ion of  data channels and
s.annrng in lervals,  the rable shows rhe r ime i r  takes ro completely f i l l  the
92K memory,  and the number of  deployments that  can oe completect
before the banery must be repiaced.

1 2 1 8 6

FEATURES

o Sol ld-etaterecordlng;
92 kllobytes wtth 5 year memory

.  RS-232 output ;  no reader needed
o Englneer lng unl t  output
.  Specla l  t lde mode to e l lmlnate wave nol6e
.  0 . lScm Accu racy :  0 .5cm Reso lu t l on
.  0 . l oC  Accu racy ;  0 .0 loC  Reso lu t l on
e Swl tch.selectable ocannlng rateE

COMMUNICATION AND DATA PLAYBACK
The TDR-3A communtcares wrth rhe user v ia RS-232 s ignals.  The

RS-232 pon on the TDR-3A is used ro Inrr ia l ize srorage and to p lay back
storcd data.  Commands are issued f rom a termrnai ,  modern or  cof i lDuler :
commands compatrble wrrh the Sua Data Microrcader are rr rc ludcd in
the command set .  The' IDR-34 aiso has a bur l t - in enhanced command set
for  advanced data logging,  annotat ion,  segrnenrdt ion and playback.
Five minutes is  a l l  i t  takes to download srored dara and to rerni t rar ize rhe

JPR-3A in the f ie ld.  Plug a computer wrth an RS-232 pon in lo rhe
Micrologger;  choose f rom among four oulput  formats {engrneerrng unrts,
{ormatted or  unformatted Microreader output  or  compressed forrnar) ;  and
dump the data to a computer for  processrng or  lor  rmmediare display.

Bui l t ' in  hardware and sof tware salety features protecr varuable data againsr
loss. in the unl ikely event  of  a_system crash,  Specia/  memory mapptng rs
implemented in hardware to faci l i tate acc€ss to the storage memory,  wnl tc
ei iminat ing the posslb i l i ty  of  ov€rwnt ing previously recorded data.

sea Data' Inc' ' A Pacer syctems Co. r one Brldg€ Street, Nerrrton, MA oztss usA r 617.244g191 r Trx:95ll0z r Fax:617. 24+%24
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O P T I O N S

A lum lnum P reo ru re  Houo lng  A lum inum p ressu re  hous rng  ra ted  t o
.  t r l  i ,  - . ,  , r : h00  mp te r s )  f o r  c l eep  ocean  app l t ca t i ons .  Hous ing  i s  anod i zed
.r :a .J!cr !odred wr lh poi !urerhane patnt  lor  protect ion agatnst  corrosion.

Backup Recorder Wafer tape recorder system form€r ly used ln a l l
. r , rs ions ol  tne l r ' l rcro iogger.  Can be used as a backup recorder.

Pressure Tect lng.  Standard PVC pressure housing pressure tested
' . ,  , ' J U  p : r  ( 1 5 0  m e r e r s i .

l n - l t ne  Moo r l ng  Cage .  Two -p iece  s ta i n l ess  s tee l  cage  f o r  use  i n  i n ' l i ne
: , r r 5Lon  rnoonng .  N lode l  TDR : lA /SC .

fndcap wl th Underwater Data Connector :  Al lows for  real- t ime data
n lo r ) r t o r i ng .  Mode l  TDR-3A ;  EC .

Add l t l ona l  Da ta  Channe l c :  Two  add i t i ona l  da ta  c l r . ' r nne l s  ( { o r  a  t o t a l  o f
iour)  to accommodate olher temperature sensots,  conduct iv i ty  sensor,  etc.
Consul t  factory for  dctar ls .

Other Pressure Sencorc:  Pressure sensors that  can be used to a qreater
dep th ,  o r  t ha t  go  t o  I he  same  dep th  w i t h  l ess  accu racy .

OTFIER VERSIONS

Tlre fo l lowing instrumenls are part  of  the Sea Data {ami ly o i  Microloggers:

TDR-3:  Temperature and depth recordcr for  non-t idal  appl icat ions.

CTR-3A: Conduct iv i ty  and iemperature recorder for  t idal  appl icat ions.

CTDR-3:  Conduct iv i ty ,  temperature and depth recorder for  non, t idal
aDD l r canons .

TR-3 A ser ies of  temperature recorders wi th sensors in a var iety of
con i r gu ra t i ons .  Re le r  l o  sepa r . r t e  da ta  shee t .

GENERAL SPECIFICATIONS

t l x t t l ' s t

T y P e

5 t a b r l i t y

Pr [s su t f ,
S e n r o r

R ^ n  B e
A c c u r ^ c y

R e r o l u t  l o n

tExPzr.ATU lf,

S e n t o r

R . n B €

A c c u r a c y

R e s o l u ! i o n
' I r o e  

C o n s t a n !

xr,Asutr.xfiT t rB

DAIA STOtlCf,

f { e d  r  a

P l a y b a c k

C a p s c r t y

f  o r o t  t

POra tl

E a t t e r y

D a t 6  B a c k u p

CORTIJIT DI] I I I

R A l l  R e c o r d e r

P r o c e 6  a o r

S e n ! o r E

PtocIssol
T y p e
n e o o r y

000s I  tG
f l a t e r r s l

5 i z e
9 e i  8 , n t

MAXIMUM DEPLOYMENT TIME
AT VARIOUS SWITCH SETTINGS

(Capacr ty  based on  92K RAM)I

I

I

I

I

J

'l

i

SCAN
INTERVAL

5 seconds

I  m inu te

6  m inu tes

I  hou r

I

60  I rours
(45)

30 days
(  l 0 )

180 days
(3)

900 days
(0  7)

DATA CHANNELS
2 . .

30 hours
(50)

15 d,rr, 's
{2Ll)

90  davs
(s)

450  days
{ 1 )

Tlde Mode

15  days
(21

90 d,rvs
( 1  s )

450 days
(0 .6 )

Number of  fu l l -durat ion deployments possib le wi th one bat lery shou,n in (  )'  
Unat lended deploymenls o l  rnore than a year in lengt l r  reqauire a h igh-

power bat tery pack.  Deployrncnt  t imes can be extended by <irsabl lng 
-

tcmperature sampl ing on tht ,  [ ) lP swrtc l r .
' '  

No rma l  mode ,  no  t i de  ave rag rng

ORDERING INFORMATION

Contact  your Sea f )ata sales rppresentat tve to p lace an ordcr.  Bo sure to
spec r [ y  any  non -s tanda rd  l empc ra tu re  o r  dep th  r equ t remen ts  a t  l hc  t ime  o f
order.

1 2 . / 6 8  f l z  q u r r t r  c r y s t e l  o e c t l  l a t o r

S p p o / y e a r , 4 0 p J m  o v e r  - 5  t o  r 4 0 ' C

S t r a i n  g a u g e  v i t h  a  c r e e p -  r c l  r e v e d  t t a i n l e e a  d i a p h r a g o  v a c u r u  r e I e r e n c e

c h m b e r  s e a l e d  e r t h  e l e c t r o n - b e a o  v e l d i n g

l 0  o ;  t o l e r a l 1 6  u p  t o  8 0  o  o f  o v e r r s n S r n t

I  . 6  { v r t h  c o r r e c t l o n B )

0 . 1  c o  ( o n e  p 6 r t  r n  4 0 9 6 )

l 0 K  0 l r o  b u l l h e a d - o o u n t e d  p r e c r e i o n  t h e r o r 6 c o r
- 5  t o  ' 1 5 ' C

0 . 1 5 ' c
0 . { J l ' C  ( o n e  p a r t  i n  4 0 9 6 )

2 0  o e c o n d s  i n  v o t e r

S y r t c h - 6 e i e c t a b l e  f r o o  f i v e  s e c o n d e  t o  o n e  h o u r :

5 ,  1 0 ,  1 5 ,  3 0  r e c ,  l ,  l . t ,  2 ,  l ,  5 ,  6 ,  7 . 5 ,  1 0 ,  1 5 ,  ? 0 ,  3 0  a n d  6 0  o r n

C X 0 S  s o l i d - s t a t e  s t a t i c  R A I ' t  e i t h  b a c k u p  p o v e r  o u p p l y

v i a  R S - 2 J 2 ;  1 0 0  t o  9 6 0 0  b s u d

2 1 , 0 0 0  p r e s s u r e / t 6 p e r a t u r e  d a t o  P a i r s
r e c o r d  I e n S t h .  o o d e l  n u o b e r ,  S / N ,  r e c o r d  n u o b e r ,  ! i @ e .  ! i o e . r n c e  l ! t l

r e c o r d ,  p r e 6 6 u r e / t @ p e r s t u r e  d a ! a

S € a  0 a t r  B P - 7  1 0 . 5  V ,  6  A l i r  a l k a l r n f  b d r t e r y  p a c k ;  g o o d  f o r  s t x  o o o t h s ,

I . 5  f u l l  t r d e  o e o o r i e 6

B u r l t - i n  1 6 0  o A h r  o e o o r y  b a r k u p  b a t t e r )  t o  p r e v c i l t  d a t s  l o 6 6  r n  e v e n t

o f  B P - 7  f a r l u r e

l e s 6  t h s n  5  u A  a t  2 0 ' C  o r  2 0  u A  a t  4 0 ' C  ( c y p r c e l )

l 5  o A  v h e o  r e c o r d i n S i  I t  o A  r n  t i d e  o o d e ,  0 . 1  o A  i n  B t a n d b y

N o r d r !  H o d e :  2 . 6  x  l 0 - 6  A h r  p e r  p r e 6 . u r e  a n d  t 6 p e r a a u r e  o e ! a u r & e n t .

T r d e  X o d e ;  0 . 8  x  l 0 - 4  A h r  p e r  6 4 - e a o p I e  I , r e 6 6 u r e  o e ! 6 u r @ e n t ,  I . 5  r  l 0 -

f o r  t @ p e r 6 t u r e  p l u a  1 2 8 - s a o p l e  p r e s s u r e  n e 6 5 u r @ e o ! .

6 4 1 8 0  C F U  a t  1 . 0 t 2  H l l z  v i t h  E P R o l l ,  R , { t l  a n d  o o c i l l a t o r . e l f - t e s c  p r o c e d u

3 2  k r l o b y r e s  o i  E P R 0 H ,  9 6  k r l o b y t e e  o f  L H O S  R A t {  s t o r a g e

l v c  r s t e d  t o  7 5 0  p e i  ( 5 0 0 o ) e i t h  s t o i n l e e s  o t e e l  f i t t i n g e
( p r c e s u r e  t e 6 t e d  b y  r c q u e e t  o n l y )

t 4  c o  ( 5 . 5 " )  d l a o e t e r  b y  4 1 , 5  c o  ( 1 6 . 2 5 " )  l o n g
l l  l b s  r n  a r r ,  2  l b r  i n  y i t e r  S e a D a t a r e s e r v e r t h € r , g t , l l o c h o n g p s p e c r f t c a t r o n . w r r h o u t d d v a n c e n o l c e

Soa Data, fnc. . APacerSyetemg Co. r One Brllge Street, Ncwtorr, MA ort:;aUSA r 617-244€19l o Tlx:951107 oFufi:6t7.2/14.J624
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MARGUS
E

Offshore Services
ItttiltliltttrtttiltttttttttrrrrtttiltllilttttttrltIttttiltl

o cEA lV  SUF IVEYS,  i l \ t c .

91  She f t i e l d  S t ree t
O ld  Sayb rook ,  CT  06475

SUBMARINE CABLE DETECTION SYSTEM
The Margus Offshore Active Submarine Cable Detection System provides the
capabil i ty for accurate location and tracking of submarine cables. This "active"
system senses the presence of an alternating current signal injected into the
cable. The resultant magnetic f ield is detected and used to provide pinpoint
posit ioning data. Shown above is the Model 101 Submarine Cable Detector which
is the basic sensor. This device is shown configured for hand-held operator use
and can be used from a surface vessel '  or deployed via a diver. Configurations
for mounting on a manned submersible or unmanned Remotely Operated Vehicle
(R.O.V.)  are avai lab le.

'When utilized from a surface vesse/ the operational water depth timit is dependent on
A.C. signal strength iniection timits of the cable sysfem in question.

Phone :  ( 2O3)  388 -4631
T e l e x :  5 1  0 6 0 1  3 9 9 5

SUBMARINE CABLE DETECTOR MODEL 101



APPLICATIONS

TELECOMMUNICATIONS
.  Telephone operating companies can locate and track r iver c: 'osstngs'

ocean cables, and other submerged plant'
.  ln areas where mult iple cables come ashore, different systems can be

identif ied and surveyed for correct posit ion'
. l f  a cable fault is localized to a submarine cable section, accurate cable

detection can minimize system down t ime, increase repair crew efftctency

and thereby save money.
. Submerged plant repair records and as-laid survey data can be updated

in order to ascertain current posit ion and be ready in case of emergency

situations.
ELECTRTC UTILITY INDUSTRY
. Basical ly the same applications as those stated for telephone companles

in connection with submerged plant'

OIL AND GAS PIPELINE INDUSTRY
. l f  a submarine pipeline has a reasonably intact insulation covering, then

the submarine cable detection system can be used to locate and track

pipelines, f lowlines, hydraulic control l ines and other submerged methods

of transportation.
. River CrOSsingS Can be cheCked in Order to asCertain "depth of cOver'"

. offshore pipetines can be located prior to maintenance or construction

operations.

il
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SUBMARINE CABLE
Dimens ions :

Weight in Air :
Weight in Water:
Operat ional DePth Limit :
Power SupplY:
Operat ing FrequencY:

SYSTEM SPECIFICATIONS

DETECTOR MODEL 101
Length O.A. 21.75 inches
Max. Dia. 4.5 inches
(detector is suppl ied with aluminum carrying case)

10 lb .
3.5 lb.  (aPProx.)
1s00 F.s.w.
I "AA" Batteries
Variable dependrng on appl icat ion'

' A T € N I  A P P L I E D  F O R

MARGUS OFFSHORE SERVICES

The staff at Margus Offshore are available to provide engineering and

operational support services in connection with al l  facets of submartne

cable operations. Our extensive background in this f ield al lows us to offer

f ield-proven solutions to our cl ient 's project needs'
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