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I ITITROOUCTIOI{

This report presents the results of a geophysical investigation performed
at the Harrison Street Garage for SCS Engineers by J R Associates. The
purpose of the survey was to deterrnine i f  there were geophysical indications
of buried tanks at two locations ln the garage. The Harrison street Garage is
loca ted  a t  1432 Har r ison  s t ree t  in  oa 'k land,  ca l i fo rn ia  (Drawing  l ) ,  The f ie ld
i{ork was performed on August 16, 1990, by James Rezowall  i ,  pr incipal
Geophys ic is t ,  and Lanbo L iu ,  Geophys ic is t ,  o f  J  R Assoc ia tes .

A.  S i  te  Cond i t ions

The geophys ica l  inves t iga t ion  took  p lace  ins ide  the  Har r ison  s t ree t  Garage.
An area around three car l i f ts near the ground level Harrison street entrance
of  the  garage was inves t iga ted  us ing  a  g round penet ra t ing  radar  (GpR)  ano a
p ipe  and cab le  loca tor ,  An area  in  the  southern  corner  o f  the  lower  leve l  o f
the  garage ad jacent  to  A l i ce  s t ree t  was  a lso  inves t iga ted  w i th  the  GpR and
pipe and cable locator. The f irst purpose of the geophysical investigat. ion
was to  a id  in  de termin ing  i f  there  were  bur ied  hydrau l i c  tanks  assoc ia ted  w i th
the  car  

' l i f t s  
near  the  garage en t rance.  The car  l i f t s  and a  pneumat ic  l ine

ind ica ted  tha t  tanks  may have been bur ied  in  th is  a rea .  The second purpose o f
the  GPR inves t iga t ion  was to  a id  in  de termin ing  i f  was te  o i l  tanks  were  bur ied
in  the  lower  southern  corner  o f  the  garage.  An apparent  f i l r  (o r  d ra in )  p ipe
or ig ina t ing  on  the  A l i ce  s t ree t  s idewalk  and lead ing  in to  the  lower  garage
f loor  a long w i th  two apparent  tank  vent  p ipes  ind ica ted  tha t  two tanks  mav
have been buried in the lower southern corner of the garage.



o

II TETHODOLOGY

A. GPR I nstrurnentati  on

A SIR 3 radar system made by Geophysical Survey Systems, Inc,, Iras used at
the  s i te .  The SIR 3  cons is ts  o f  a  radar  cont ro l  un i t ,  a  g raph ic  recorder ,  and
a 500 HHz antenna. The GPR transmits a radio -frequency electromagnetic pulse
into the ground. The pu1 se travels through the ground at approximately 3
nanoseconds per foot. The pulse is rLf lected back to the surface from buried
fea tures  w i th  d ie lec t r i c  cons tan ts  tha t  a re  d i f fe ren t  than the  sur round ing  or
over ly ing  med ia ,  GPR pu lses  are  t ransmi t ted  and the  re tu rn ing  re f lec t ions  are
recorded 32  t imes a  second as  the  an tenna is  s lowly  pu l  1ed across  the  grouno.
The GPR detec ts  the  re tu rn ing  re f lec t ions  and p lo ts  them on the  graph ic
recorder .  The X ax is  o f  a  GpR record  is  d is tance and the  y  ax is  i s  t ime,
Orawing 2 shows two GPR records col lected at the site. The dark bands seen on
the  GPR records  ind ica te  the  re tu rn ing  radar  re f lec t ions .  The GpR antenna
must  t rave l  d i rec t l y  over  a  bur ied  tank  to  de tec t  i t .

B .  GPR F ie ld  Procedures

GPR data  were  co l lec ted  a long a  gr id  o f  t raverse  l ines  in  the  v ic in i ty  o f
the car 

' l  
i f ts and in the lower southern corner of the garage. The traverse

l ines  were  spaced two fee t  apar t .  Data  co l lec t ion  began by  mark ing  the
beg inn ing  and the  end o f  a  radar  t raverse .  A  tape measure  was then la id  on
the  ground be tween the  beg inn ing  and end rnarks .  The an tenna,  connected  to  the
cont ro l  un i t  by  a  cab le ,  was  dragged a long the  t raverse  co l lec t ing  radar
records adjacent to the tape measure. The antenna operator manually narked
the radar records every t ime the radar antenna traveled s feet. The dashed
d is tance marks  (Drawing  2)  were  c rea ted  by  press ing  a  momentary  sw i tch
connected to the antenna. After a traverse was completed, the tape measure
was moved to the next traverse l ine and the above process was repeated.



C.  P ioe  and Cab le  Survev ino

A p ipe  and cab le  survey  was per fo rned a t  the  s i te  us ing  a  Rad iodetec t ion ,
Inc . '  RD 400 p ipe  and cabre  loca tor ,  Bur ied  u t i l i t i es  c rea te  GpR anomar ies
tha t  appear  s imi la r  to  the  anomal ies  c rea ted  by  bur ied  tanks .  The u t i l i t i es
were located so their anomaries wourd not be associated with buried tanks.
The approximate locations of most of the buried ut i l i t ies found by the pipe
and cable locator are noted on Drawings 3 and 4.



III RESUTTS

A. Car Lif t  Area

The results of the geophysical investigat. ioD around the car 
' l  
i f ts near the

ground f loor entrance of the garage are i l ' lustrated in Drawing 3. The GPR and
the  p ipe  and cab le  loca tor  ind ica ted  s lvera l  bur ied_p ipes  in  th is  a rea .  The
most signif icant buried pipe appeared to connect an abandoned drain near the
car l i f ts to two waste oi l  tanks buried near the southern corner of the lower
leve l  o f  the  garage (Drawings  3  and 4) .  Another  bur ied  p ipe ,  p robab ly  a
pneumatic l ine, was traced from the garage wall  to a valve adjacent to l i f t  I
(Drawing  3) .  There  was a lso  a  bur ied  | ine  connect ing  i i f t s  I  and 2 .  The GPR
anomaly  c rea ted  by  the  l ine  connect ing  the  two l i f t s  i s  shown in  Drawing  2 .
There  were  no  o ther  ind ica t ions  o f  bur ied  l ines  lead ing  in to  o r  away f rom l i f t
l  o r  l i f t  2 .  The  da ta  ind ica te  tha t  i f  a  tank  i s  bur jed  in  the  v i c in i t y  o f
l i f t  I  o r  l i f t  2 ,  i t  i s  p robab iy  loca ted  nex t  to  the  hydrau l i c  rams where
sur face  meta l  in te r fe red  w i th  the  GPR,  Us ing  the  p ipe  and cab le  loca tor ,  a
bur ied  l ine  was t raced f rom near  what  appeared to  be  a  l j f t  va lve  on  the
garage wa l l  to  l t f t  3 .  Th is  l ine  had been cu t  in to  the  f loor  and pa tched
over .  There  were  no  o ther  ind ica t ions  o f  bur ied  l ines  lead ing  in to  o r  away
f rom l i f t  3 .  The da ta  ind ica te  the  hydrau l i c  tank  fo r  l j f t  3  was e i ther
loca ted  above ground or  i s  bur ied  nex t  to  the  hydrau l i c  ram o f  l i f t  3 .

There was one GPR anomaly indicative of a object buried appr ] fg

lry!-t9q-U9-gfl. iEl (Drawing 3). This GPR anomaiy is also shown in
Drawing 2,  A l though th is  obJect  couid be a bur ied tank,  there was no
ind icat ions of  bur ied l ines leading to  or  f rom i t ,  and no sur face ind icat jons
of a f i l l  spout or vent l ines. t j  ! l l !Lq]y_!!_at !, |r! l_ glgmaly i-s_due ro an.
ob ject  o ther  than a bur ied tank.



8. Lower Southern Garaqe Corner

The results of the GPR and pipe and cable locating in the southern corner
of the lower level of the garage are i l lustrated in Drawing 4. I ' le were able
to trace the suspected tank vent l ines to twolglLq_UUfi-qd..aoproximately".20

-feet from the corner of the ga!.age. Large metal plates covered the f i l l
spouts of the tanks, As rnentioned above, !  pip_e was_traced lronr qha! 1pp-e ared

!9.be ai! .  a!31don_e.d drain near l j f tS I and 2 to the two buried tanks. A pipe
lead ing  f rom the  f i l l  spout  (o r  d ra in j  in  the  s idewatk  ad jacent  to  the  rear  o f
the  garage was a lso  t raced to  these two tanks .  There  were  no  ind ica t ions  o f
o ther  bur ied  tanks  in  the  area  inves t ioa ted .

C.  L im i ta t ions

The GPR's depth of penetrat ion is dependent on soi l  conductivi ty. The more
conduct ive  the  so i l ,  the  sha l lower  the  depth  o f  penet ra t ion .  In  u rban areas ,
par t i cu la r ly  in  the  San Franc isco  Bay  Area,  so i l  conduct iv i t ies  can vary
cons iderab ly  over  a  shor t  d is tance,  The depth  o f  penet ra t ion  can be  less  than
one foo t  in  very  conduct ive  so i l s  and grea ter  then f i ve  fee t  in  res is t i ve
soi ls. Therefore, i !_U_pgs_li !_l,9-th9re are mqte4_ials buried at the site tha!.

! !-e-f-e- [9] de,tesled by lhg cPR. Also the GPR cannot dif ferentiate a buried tank
from another buried object that is roughly the same shape and size.

The pipe and cable survey was performed to augment the GpR data. Buried
ut i l i t i es  can be  missed i f  they  are  bur ied  too  deep,  bur ied  in  g roups  o f  two
or  nore ,  o r  i f  they  are  re la t i ve ly  shor t .  A lso ,  the  RD 400 can no t  d .e tec t
p ipes  tha t  a re  no t  meta l  .  The u t i l i t y  loca t ions  shown on the  drawings  in  th is
repor t  a re  on ly  approx imate  and sone u t i l i t i es  may have been missed.



D. Concl us i  ons

Two tanks  were  loca ted  dur ing  the  geophys ica l  inves t iga t ion  a t  the  Har r ison
Street Garage. These tanks were located near the southern corner of the lower' level 

of the garage. There appeared to be a pipe connecting these two tanks
to an abandoned drain in the vicinity of the car l i f ts located on the ground
Ievel near the garage entrance. These tanks were also connected to two vent
p ipes  and to  an  open ing  on  the  s idewalk  ad jacent  to  the  rear  o f  the  bu i ld ing .

There  was one GPR anomaly  ind ica t ive  o f  a  bur ie?  ob jec t  near  the  car  r i f t s .
A l though th is  ob jec t  cou ld  be  a  bur ied  tank ,  there  were  no  ind ica t ions  o f
bur ied  l ines  lead ing  in to  o r  away f rom i t ,  and there  was no  sur face
ind ica t ions  o f  a  f i i l  spout  o r  ven t  l ines .  l le  suspec t  tha t  th is  GpR anomaly
is due to an object other then a buried tank. I f  there are buried tanks
assoc ia ted  w i th  l i f t s  I  and 2 ,  they  are  probab ly  loca ted  nex t  to  the  hydrau l  i c
rams where surface metal interfered with the GpR data. I f  there is a buried
tank  assoc ia ted  w i th  l i f t  3 ,  i t  cou ' ld  have been loca ted  above ground or  i t
could be buried next to the hydraul ic ram where surface meta' l  interfered with
the  GPR data .  However ,  there  were  no  geophys ica l  ind ica t ions  o f  bur ied  tanks
associated with any of the three car 

' l  
i f ts.
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