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I .O INTRODUCTION AND OBJECTIVES

} .1 BACKGROUND

The Uni ted States Government  in i t ia ted the Forurer ly  Ut i l ized Si tes

Remed ia l  Ac t i on  P rog ram (FUSRAP)  i n  L974 .  I t  i s  cu r ren t l y  be ing

nanaged by the Depar tment  of  Energy (DOE).  The object ives of  FUSRAP

(Re f .  1 )  i nc l ude :

o  Iden t i f i ca t i on  o f  cand ida te  s i t es

o Determinat ion of  whether  author i ty  ex is ts  for  DoE to

under take  work ,  and ,  i f  so r  cha rac te r i za t i on  o f  rad io log i ca l
condi t ions

o  S tab i l i za t i on  and /o r  decon tamina t i on  o f  s i t es  as  requ i red  and

pursuant  to  author izat ion and appropr ia t ion by congress

o Development  of  acceptable s tabi l izat ion and d isposal  s i tes in

cooper i t ion wi th  the af fected s tates,  and u l t imate ly

o  Cer t i f i ca t i on  o f  t he  accep tab i l i t y  o f  t he  s i t es  fo r  f u tu re
use .

L.2 SITE IDENTIFICATION

The l" laywood Site is a DOE FUSRAP site located in Maywood and

Roche l l e  Pa rk ,  New Je rsey ,  cons i s t i ng  o f  an  i n te r im  s to rage  s i t e  and

a  number  o f  v i c i n i t y  p rope r t i es  ( f i gu re  1 - I ) .  The  i n te r i rn  s to rage

site is on part of the property owned by Stepan Company (Iand which

DOE expec ts  to  pu rchase ) .  The  v i c in i t y  p rope r t i es  a re  seven

residential propert ies on Davison 2o.d#\am 
in Maywood, eight

res ident ia l  proper t ies on Grove ar{ .a  ear f  fn  Rochel le  Park,  and- \ _---.---/
commerc ia l  proper t ies ident i f ied as the Scanel  proper ty ,  Bal lod

proper ty ,  New York Susquehanna and Western Rai t road proper ty ,  and

Sears  a rea  P roper t i es .
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1 .3  PURPOSE

This document  descr ibes the engineer ing design,  construct ion,

rad io log i ca l  su rvey /non i to r i ng ,  and  assoc ia ted  p lans  fo r  remed ia l

ac t i on  on  t t re  v i c in i t y  p rope r t i es  and  i n te r im  s to rage  s i t e .  T t rese

p lans  i nc lude :

o Excavat ing the above-guidel ine radioact ive wastes on the
v i c in i t y  p rope r t i es

o  P repar ing  the  i n te r im  s to rage  s i t e  t o  rece i ve  these
contaminated mater ia ls

o Transpor t ing the contaminated mater ia ls  to  the in ter im waste
storage stockpi le

o  Des ign ing  and  cons t ruc t i ng  requ i red  fac i l i t i es  fo r  t he
in te r im  s to rage  s i t e

o Prepar ing necessary schedules for  accompl ish ing the remedia l
ac t i ons .
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2 . O  S I T E  D E S C R I P T I O N

2.L SITE LOCATION AND DESCRIPTION

,  The lv ta) r$rood In ter im Storage Si te  ( IUSS) and v ic in i ty  proper t ies

(F igure I -1)  are located in  a h igh ly  developed area in  the Borough

of  Maywood and the Township of  Rochel le  Park,  which is  about  19 km

(12  m i )  no r theas t  o f  Newark ,  i n  t he  Coun ty  o f  Be rganr  New,Je rsey .

The MISS is  on par t  o f  proper ty  present ly  owned by the Stepan

Company (SC;  ( former ly  the Maywood Chemical  Works) ,  an area of

app rox ima te l y  12 .L  ha  (30  ac res )  bounded  by  New Je rsey  Rou te  17  on

the west ,  a  ra i l road l ine on the nor th and east ,  and

commerc ia l / i ndus t r i a l  a reas  on  the  sou th  and  eas t .

The  v i c in i t y  p rope r t i es  cons i s t  o f  t he  fo l l ow ing :

o BaI Iod proper ty  -  This  area of  approx imate ly  seven acres is
located west  o f  the MISS on the west  s ide of  New Jersey Route
L7 in  Rochel le  Park.  This  area was once par t  o f  the lv laywood
Chemical  Works and was used for  waste s torage.

o Resident ia l  proper t ies Seven res idences are located on
Davison and Latham Streets  in  t r {aywood and e ight  res idences
are on Grove Avenue and Park Way in  Rochel le  Park.

o  Sears  a rea  p rope r t i es  -  Th i s  i ndus t r i a t / commerc ia l  a rea
borders the SC s i te  on the south s ide and is  in  Maywood.

o scanel  proper ty  -  ' I rh is  commerc ia l  area is  located
approx ima te l y  0 .g  km (0 .5  m i )  sou th  o f  t he  SC s i t e  i n  Maywood .

o Railroad property - The New York Susquetranna and Western
Rai l road adjacent  to  the MISS,  BaI Iod proper ty ,  and the
Stepan Company plant on the north and east.

2.2 RADIOLOGICAL DESCRIPTION

The SC s i te  was former ly  owned by the Maywood Chemical  Works.  From

1916 through 1956,  l ' laywood Chenica l  processed thor ium for  use in  the

nanu fac tu re  o f  gas  man t les  fo r  va r i ous  l i gh t i ng  dev i ces .  Dur ing

th is  t ime,  process wastes f rom the operat ions were pumped to d iked

a reas  wes t  o f  t he  p lan t .  Add i t i ona l  ma te r i a l  was  p laced  i n  two
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p i l es  su r rounded  by  ea r then  d i kes .

througtr  th is  d isposal  area.

In  1932 ,  Rou te  17  was  bu i l t

The  A tomic  Energy  Commiss ion  (AEC)  i n  L954  i ssued  L i cense  R-103  to

the Maywood Chenica l  Works to  possessr  process,  manufacture,  and

d is t r i bu te  rad ioac t i ve  ma te r ia l s .  Th i s  l i cense  a l l owed  those

act iv i t ies which had been conducted to  cont inue under  the Atomic

Energy Act  o f  1954.  The Maywood Chemical  Works s topped thor ium

processing in  1956 and was subsequent ly  so ld to  the Stepan Company

in  1959 .

In  1961 ,  t he  SC was  i ssued  an  AEC rad ioac t i ve  ma te r ia l s  l i cense

(STC- I3O) .  Based  on  AEC inspec t i ons  and  i n fo rma t ion  re la ted  to  the

proper ty  on the west  s ide of  New Jersey State Route L '7 ,  the SC

agreed  to  take  rened ia l  ac t i on .  I n  1963 ,  res idues  and  ta i l i ngs

(a l so  known  as  " s lu r r y  p i l e "  )  we re  pa r t i a l l y  s tab i l i zed .  I n  L966 ,
? ?

61390  m-  (81358  yd - )  o f  was te  were  removed  f rom the  a rea  eas t  o f

Rou te  L7  and  was  bu r ied  on -s i t e  (Bu r ia l  S i t e  # f )  under  an  a rea  wh ich

i s  now  a  l awn .  r n  Lg67 ,  L ,57O *3  (2 ,053  yd3 )  o f  was te  h re re

removed f rom the same genera l  area and was bur ied on-s i te  (Bur ia1

S i te  #2 )  under  wha t  i s  noh r  a  pa rk ing  l o t .  I n  1968 ,  t he  SC ob ta ined

permiss ion f rom the Atomic Energy Comrniss ion (AEC) to  re locate

add i t i ona l  was te  f rom the  wes t  s ide  o f  Rou te  L7 .  The  l i censee

t rans fe r red  6 ,375  13  (8 ,60O yd3 )  o f  was te  f r om the  sou th  d i ke

a rea  and  bu r ied  the  was te  on -s i t e  (Bu r ia l  S i t e  #3 )  i n  an  a rea  where

a  wa rehouse  was  l a te r  bu i l t  ( ne t .  2a ,  c ,  d ) .  F i gu re  2 -L  shows  t he

approx ima te  l oca t i ons  o f  t hese  bu r ia l  s i t es .  The  l oca t i on  o f  an

addi t ional  area of  suspected contaminat ion is  a lso shown.

At  the request  o f  the l icensee,  a rad io log icaL survey of  the south

dike area $ras made by the AEC. Based on the f ind ings of  that

survey,  c learance was granted for  re lease of  the proper ty  for

unrest r ic ted use.  At  the t ime of  the survey,  the AEC was not  aware

o f  was te  na te r i a l  ex i s t i ng  i n  t he  no r thwes t  co rne r .  La te  i n  1968 ,

th is  por t ion of  the SC s i te  was sotd by SC and Later  resold to  the

cu r ren t  owners ,  Ba l l od  Assoc ia tes .  Over  the  pas t  f ew  yea rs ,  t he

43928
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proper ty  has been

res iden ts  and  as  a

used for  unauthor ized t rash d isposal  by the local

convenient playground by local youths.

In  1980 ,  t he  U .S .  Nuc lea r  Regu la to ry  Cornn iss ion  (NRC)  was  no t i f i ed

of  e levated radiat ion levels  on the Bal lod Associates proper ty .

This  in format ion prompted the NRC to request  a  compretrens ive survey

to assess the radio log ica l  condi t ions on the proper ty .  The survey

was per formed by Oak Ridge Associated Univers i t ies (ORAU) wi th  the

assis tance of  a  representat ive f rom the Region I  o f f ice of  the NRC

in  Februa ry  198 I  (Re f .  3 ) .  I n  add i t i on ,  t he  NRC reques ted  tha t  an

aer ia l  rad io log ica l  survey be conducted on the SC s i te ,  the Bal lod

Associates propert.f  r. . .and.the-surrOund'ing-.aEQ-4,r.-- .Tl i" survey was

conducted by Edger ton,  Germeslausep,  and Gr ier  (eS&b)r for  the NRC in
"\ .-.,-- .-- :--

Janua ry198 Iw4 . ) . . "Th i sae r i a1 rad io1og i ca I su rvey resu1 ted in

the  d i scove ry  o f  o the r  anoma l - i es  ( i . e . ,  r ead ings  d i s t i nc t l y  h ighe r

than those of  surrounding areas) .  E levated gamma readings over  the

local  background were detected d i rect ly  over  the Ste i ran Plant  and

immediate ly  to  the west  and south of  the chemical  p lant .  Two other

points  of  e levated gamma background were detected about  one-?ra l f

mi le  f rom the center  o f  the p lant :  one nor theast  o f  the p lant  and

the other south of the plant. Follow-up ground surveys were taken

to determine the nature of  the anomal ies at  the nor theast  locat ion

(Re f .  5 - I l ) .  A  fo l l ow-up  g round  su rvey  was  a l so  done  a t  t he  sou th

Ioca t i on  (Re f .  ] - 2 ) .

2.3 SITE GEOLOGY AND HYDROLOGY

The MISS is  centra l - ly  located wi th in  the Piedmont  Plateau of  nor th

centra l  New Jersey.  The geology of  the Piedmont  Plateau in  th is

area of  New Jersey is  character ized by th ick sedimentary rocks

deposi tea dur ing the Late Tr iass ic  Per iod and concurrent ly  in t ruded

by a d iabase s i l l  and d ikes,  and covered by severa l  f lows of

basa l t .  Co l l ec t i ve l y ,  t h i s  g roup  o f  sed imen ta ry  and  assoc ia ted

igneous rocks of  Tr iass ic  age are known as the Newark Group.

Bedrock in  the area is  compr ised of  consol idated deposi ts  of  the

43928
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Brunsw ick  fo rma t ion ,  cons i s t i ng  o f  muds tones ,  sands tones ,  and

th in -bedded  sha les  (Re f .  2b ) .

Bor ings made at  the p lant  s i te  ind icate that  bedrock l ies c lose to

the  su r face ,  w i th  0 .9  to  4 .5  m (3  to  15  f t )  o f  wea the red  rock  and

unconsol idated so i l  deposi ts  over ly ing the bedrock.  A weathered

zone  be tween  0 .6  and  2 .4  m (2  and  8  f t )  i n  dep th  common ly  ove r l i es

hard bedrock.  Unconsol idated urater ia l  over ly ing the bedrock is

compr i sed  l a rgeLy  o f  s t ra t i f i ed  d r i f t  wh ich  exh ib i t s  cons ide rab l -e

va r iab i l i t y  bo th  a rea l l y  and  w i th  dep th .  I n  add i t i on ,  bo r ings

indicate that  considerable amounts of  f i l l  mater ia l  have been p l "€ag-- -  
'

on  th i s  s i t e  du r ing  i t s  many  yea rs  o f  i ndus t r i a l  use .

Groundwater  has genera l ly  been observed 2-3 m (7- fO f t )  be low the

ground sur face.

43928
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3.0 MANAGEI{ENT APPROACH

Al l  FUSRAP s i tes are under  the d i rect ion of  the DOE Assis tant

Secretary for  NucLear  Energyr  through the Of f ice of  Terrn ina l  Waste

Disposal  and Remedia l  Act ion,  and the Div is ion of  Remedia l  Act ion

Prog rams  (DRAP) .

DOE Headquar ters  (DOE-HO) has the responsib i t i ty  for  the development

of  overa lL pol icy  appl icabl -e to  the FUS$P. DOE-HQ prov ides broad

guidance and establ ishes the program budget .

The  Oak  R idge  Opera t i ons  O f f i ce  (ORO) ,  Techn ica l  Se rv i ces  D iv i s ion

( fSD) manages the FUS$P on a day- to-day basis  and oversees the work

of the Project Management, Contractor (PIvlC) chosen to implement

p ro jec t  ac t i v i t i es .  I n  add i t i on  to  the  techn ica l  and  ad rn in i s t ra t i ve

management  of  the FUS$P, ORO-TSD manages the author ized pro ject

budge t .

The  PMC,  Bech te l  Na t i ona l ,  I nc .  (BNI ) ,  ac t s  as  DOE 's  rep resen ta t i ve

in the p lanning,  manal tementr  dDd implementat ion of  the FUSRAP. As

PMC, BNI is  responsib le for  analyz ing s i te  condi t ions and p lanning '

recommending,  and engineer ing remedia l  act ions for  the var ious

FUSRAP s i tes.  Upon approval  f rom ORO-TSD, BNI implements remedia l

ac t i ons  as  requ i red .  BNI  admin i s te rs  cons t ruc t i on  subcon t rac ts ,

coord inates the sequence of  operat ions,  contro ls  the re la t ionships

among subcontractorsr  and assures cornplet ion of  each author ized

p ro jec t  acco rd ing  to  p lan .

In  imp lemen t ing  app roved  rened ia l  ac t i ons  a t  a  spec i f i c  s i t e ,  BNI

wi l l  focus on subcontract ing in  the local  reg ion to  the extent  that

i t  i s  cos t -e f fec t i ve  and  exped ien t  t o  t he  p rog ram.

At  each FUSRAP s i te ,  BNI  is  responsib le for  def in ing and

implement ing qual i ty  assurance procedures and envi ronmenta l

moni tor ing,  safety ,  and radio log ica l  programs.  BNI  is  responsib le

fo r  non i to r i ng  and  con t ro l l i ng  a l l  ac t i v i t i es  a t  t he  s i t e  t h rough

43928
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c lose cooperat ion wi th  i ts  rad io log ica l  suppor t  subcontractor ,

Eber l i ne  Ins t runen t  Corpo ra t i on  (E IC) ,  and  a I I  re rned ia l  ac t i on

subcontractors.

Argonne Nat ional  Laboratory (ANL) is  responsib le for  the Nat ional

Envi ronmenta l  Po1icy Act  (NEPA) documentat ion processr  ds out l ined

in the Counci l  on Envi ronmenta l  Qual i ty ,  NEPA regulat ions,  and

implement ing DOE guidel ines.  Through the NEPA process,  DOE wi I l

adv ise federa l ,  s ta te,  and local  agencies and the publ ic  o f  the

resu l t s  o f  p re l im ina ry  eng inee r ing  eva lua t i ons r  env i ronmen ta l

analysesr  dod conclus ions regard ing opt ions for  d isposi t ion of

con tamina ted  ma te r ia l s .  As  pa r t  o f  i t s  NEPA respons ib i l i t i es ,  ANL

wi l l  pe r fo rm the  requ i red  t ypes  and  l eve l s  o f  env i ronmen ta l

assessmen t  necessa ry  to  suppor t  wo rk  ac t i v i t i es .

4392E-
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4.O WORK PLAN

4.L REII{EDIAL ACTION GUIDELINES

The radio log ica l  gu idel ines establ ished by DOE for  the c leanup of

radioact ive mater ia ls  under  the FUS$P are summar ized in ,  Table 4- ] - .

The FUSRAP Design Cr i ter ia  present  deta i ls  regard ing appl icable

fede ra l  regu la t i ons ,  i nc lud ing :  des ign  codes r  gu ides ,  and

s tandards ;  rad ia t i on  p ro tec t i on ;  l and  d i sposa l  o f  rad ioac t i ve

was tes ;  and  hand l i ng ,  t ranspor ta t i on ,  and  s to rage  o f  was tes .  Wate r

qua l i t y  gu ide l i nes  a re  a l so  p resen ted  (Re f .  t 3 ) .

The  rad io log i ca l  gu ide l i nes  fo r  remed ia l  ac t i on  a t  FUSRAP s i t es  a re

based on conservat ive ca lcu lat ions of  the potent ia l  dose to  the

publ ic .  These dose ca lcu lat ions take in to account  the fo l lowing

exposure pathways;  d i rect  external  exposure,  inhalat ion of

rad ioac t i v i t y  i n  t he  fo rm o f  dus ts  and  gases ,  and  i nges t i on  o f

radioact iv i ty  by dr ink ing contaminated water  and by eat ing p lants

and animals grobrn in  the contaminated envi ronment .  Dose

ca lcu la t i ons  assume un i fo rm so i l  con tamina t i on  ove r  t he  en t i re  s i t e

inc lud ing underneath a habi tabLe st ructure.

Fo r  many  s i t es  be ing  eva lua ted  fo r  remed ia l  ac t i on ,  mos t  o f  t he

exposure pathways considered in  set t ing t t rese guidel ines are not

app t i cab le  fo r  a  ca l cu la t i on  o f  a  rea l i s t i c  es t ima te  o f  dose  (and

therefore r isk) .  The most  common instance is  where the

con tamina t i on  i s  l oca l i zed  i n  a  few  sma l l  a reas ,  t hus  g rea t l y

reducing the potent ia l  for  exposure.  In  some instances,  the cost  o f

engineered remedia l  act ion may exceed the wor th of  any benef i t

( cos t / r i sk )  de r i ved  f rom tha t  ac t - i on .

In  a l t  o f  t he  remed ia l  ac t i on  ac t i v i t i es ,  t he  DOE po l i cy  to  ma in ta in

radiat ion exposures to  ind iv iduals  and populat ion groups to  as low

as reasonably  achievable (ALARA) wi l l  be fo l lowed.  The radio log ica l

gu ide l i nes  a re  cons ide red  as  ta rge t  upper  l im i t s  t ha t  a re  no t  t o  be

exceeded  fo r  any  lOO ^2  ( I ,OZO fL2 )  a rea  o f  p rope r t i es  tha t  a re

to  be  re leased  fo r  un res t r i c ted  use .  Fo r  sma l l  a reas r  o r  "ho t

43928
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TABLE 4-I

SI.'I'IMARY OF RES I DI'\L COI.IIAMI NAT I ON GU I DEL I NES

FOR THE MAYTIOD SITE

l .  Sol  t  ( land)  Guldel lnes ( l4axlmum Llml ts  for  Unresfr lc ted tbe)

Radlonucl  lde Sol  I  @nentrat lon (pc l /g)  above background( l ) (2)  (5)

f{atura I Uran I um 75

A  cu r l e  o f  na tu ra l  u ran lum means  the  sum o f  5 .7  x  lO l0  d l r l s  f r om u ron lum-Z8  p lus  3 .7  x  l 0 l 0  O ls / s

f rom uranlunv1i4 p l  us 1.7 x lO5 OlVs f rom uranlunr-255.  Qne cur le of  natura l  uranlum ls  equlvalent  to

51000 kg or  6,600 lb of  natura l  uranlum.

Ura n I unr-2J8

Assunes that no other uranlum lsotopes are present.

Radl um-226
Rad lutn-228
ThoritrF2So
Thorl um-252

5 &l /g,  averaged over  the f  l rs t  15 cm of  so i l  be low

the surfrce; 15 pCl/g when averaged over any l5-cm

thlck sol  I  layer  below the sur face layer .

1 5 0

2.  Structure Guldel lnes ( !4axlmum Liml ts  for  Unrestr ls fed Use)

a. lndoor Radon Decay Products

For Rn-222 and Ra-220 concentratlons ln bulldlngs, the average annual radon decay product

concentrat lon ( lnc ludlng background) due to uranlum or  thor lum byproducts should not  exceed 0.02 l lL

after remedlol ac*lon. When reredlal oqtlon has been performed and lf would be unreasonably

dl f f  lcu l f  and cost ly  to  reduce the lerr rs l  below O.O5 }r lL ,  the renredla l  act lon may be termlnat 'ed and the

reasons for  fermlnat lon should be documented.  Renredla l  act lon shal l  be undertaken for  any bul ld lng

rh lch exceeds an annual  average radon decay product  conentrat lon ( lnc ludlng backgrolnd)  of  0.01 l {L.

b.  lndoor Garma Radiat lon

The Indoor ganma rodlatlon after decontanlnatlon shall not exceed 20 mlcroroentgen per hour (20 rtR/h)

above background In any occupled or  habl table bul  ld l rg.

( l )  ln  the event  of  occurrence of  mlxtures of  radlonucl ldes,  the f ract lon confr lbuted by each

radlonucl ide to l ts  l lml t  shal  I  be determlned,  and the sum of  these f ract lons shal  I  not  exceed l .

Q) These guldellnes represent unrestrlcted-use resldual concentratlons abve backgrou'nd averaged across

any l5-cm thlck layer to any depth and over any contlguous IOO-# surface area.

(5)  
Local lzed concentrat lons In excess of  these l lml ts  are a l lowable prov lded thaf  the average over

tOo m2 is not exceeded.
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c. Indoor/Outdoor Structure Surface Contanlnatlon

Radlonucl  lde2

TABLE 4-l (Contlnued)

SII.I}4ARY OF RESIDUAL @NIAMINATION GUIDELINES

FOR TT{E }NY1{@D SITE

500

1 ,000

5,000 o

Al  lowable Surf  rce Resldual  Contanlnat lon( l )
?

(dPm/ 100 crn-)

Average(5)  
(4)  

Mu* l r r r (4)  
(5)  Rerovable(4)  

(6)

20100

Transuranics, Ra-226
Rr228, Th-2f0, fh-228
Pa-231 , AC-?2.7, l-125,
l-129

Ttr"-Natural , Th-232,
Sr-90, Ra-223, Rr224
u -82 ,  l - 126 ,  l - 151 ,
l - 1 5 5

U-Natural '  V-255' V-2t8,
and assoclated decay products

Beta-ganma snlttrs (radl e
nucl ldes wlth decay modes other
than alpha €rnlsslon or spontaneous
f lsslon) except Sr-90 and othrs
noted above

i 40758
07 / t  l / u

5 r 0 @ 200

15,000 q  1 ,000 q

5,000 9-A t5 ,0oo 9-A 1 ,0@ g-A

( r '  
As used In th ls  table,  dprn (d ls lntegrat lons pt r  mlnute)  means the rate of  emlss lon by radloact lve
materlal as determlned by correctlng the counts per mlnute observed by an approprlate detector for

background, efflclency, and geonretrlc factors associated rlth the Instrumentatlon.

(2 '  
l {hce sur face contamlnat lon by both a lpha-  and beta-ganma-emlt t lng radlonr lc l ldes ex ls fs ,  the l lml ts
establ lshed for  atpha-  and beta-ganma-nr l t t lng radlonucl ldes shal  I  apply Independent ly .

(5) Measurernents of average contamlnant should not be averaged over more than I m2. For obJects of

less surface area, the average shall be drlved fa each such obJect.

(4)  
The avrage and maxlmum radlat lon levels assoclated r l th  sur face contamlnat lon resul t lng f ron
beta-garma ernltters should not excoed O.2 rrad/h of I cm and 1.0 mad,/h at I cm respectlvely,

measured through not more than 7 ng/cn? of total absorber.
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spots r ' r  f ie ld  p rocedures  (see Append ix  A ,  Sec t ion  4 .3 )  have been

developed which ensure the adequacy of  the decontaminat ion ( i .e. ,

tha t  the  res idua l  gu ide l ines  fo r  10Orn2 ( rOZO fL2 l  a re  met ) .

The decontaminat ion process wi l l  inc lude excavat ion,  loading,  and

haul ing to  the in ter im storage stockpi le  located at  the Iv l ISS.

4.2 SITE CHARACTERIZATION

The fo l lowing radio log ica l  character izat ions have been per for rned on

the  SC s i t e  and  v i c in i t y  p rope r t i es .

o . fanuary 1981 -  An aer ia l  rad io log ica l  survey (by EG&G for
NRC) ident i f ied e levated gamma readings over  the SC s i te  and
immediate ly  to  the wesL (gal toa proper ty)  and sout t r  (Sears
a rea ) .  Two  o the r  l oca t i ons  we re  a l so  i den t i f i ed  w i t h i n  O .5
mi le  o f  t he  SC s i t e :  one  to  the  no r theas t  ( res iden t i a l
p rope r t i es )  and  one  sou th  o f  t he  p lan t  (Scane l  p rope r t y ) .
Fo l l ow-up  g round  su rveys  ve r i f i ed  these  read ings .

o February 1981 -  An ORAU survey ident i f ied and mapped the
contaminat ion on the BaI lod s i te  where waste had been
s to red .

June L98I  -  An Oak Ridge Nat ional  Laboratory (ORNL) survey of
the seven lo ts  on Davison and Latham Streets  ident i f ied and
mapped the contaminat ion on these lo ts .  I t  was repor ted that
the source of  rad ioact ive contaminat ion was f rom chemical
by-product wastes from the Maywood Chernical- Works. In the
ear ly  days,  the p lant  a l lowed removal  o f  process ing wastes
f rom thei r  operat ions,  charg ing only  min imal  fees for
t ranspor tat ion.  Much of  the by-product  mater ia l  f rom other
ope ra t i ons  was  i n  the  fo rm o f .  t ea  and  cocoa  l eaves  m ixed  w i th
o the r  f i l l  ma te r i a l .  I n  many  i ns tances ,  t h i s  ma te r ia l  was
used as a r ich organic  rnu lch for  topsoi l  and gardens,  and as
a  genera l  f i l l  ma te r i a l  f o r  I awns .  Th i s  ma te r ia l  was  a l so
used  fo r  f i f l  i n  a  d i t ch  tha t  t rave rsed  the  back  o f  seve ra l
of  the res ident iaL lo ts  between Davison and Latham Li t reets .
One lo t  d id  not  have a dwelL ing on i t  unt i l  a f ter  the
radioact ive ly  contaminated by-product  roater ia l  f rom the p lant
had been p laced on the sur face of  the proper ty .

Summer 1981 -  Nuclear  Safety  Associates,  Incorporated,  survey
of  the gamna level  ins ide and around the bui ld ings on the SC
si te  concluded that  workers were not  be ing exposed to gamma
rad ia t i on  i n  excess  o f  NRC regu la t i ons .
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August  1983 -  A NUS Corporat ion survey of  the Sears area and
Scinel  proper t ies ident i f ied and mapped the depth of  the
contaminat ion on these th to s i tes (nef  .  L2) .  Tt re Sears area
property was probably used by lvlaywood Chenical for storage of
Lt ro l ium process waste,  wi th  the contaminat ion being moved
about  dur ing t t re  construct ion of  the var ious bui ld ings on the
s i te .  I t  i i  not  known at  th is  t ine how the contaminat ion
came to  ex i s t  a t  t he  Scane l  s i t e .

Supplementa l  rad io log ica l  character izat ion surveys were
pei iorm"d by BNI/Ebe; l - ine on the res ident ia l  proper t ies on /
park Way and Grove Avenue during November/Deceurber L982. (

This  was done because of  the c lose prox imi ty  of  these
res idences to  the contaminated mater ia ls  on the adjacent
Bal lod proper ty .  A11 f i f teen proper t ies were surveyed,
reveal ing t t ra t  e ight  o f  them were above the guidel ines and
requ i red  rened ia l  ac t i on  ' ( ne f .  14 ) :  A  su rvey  has  been  made
o f  

- t he  
ra i l r oad  p rope r t y ;  r t h i s  . repo r t -  i s  cu r ren t l y  i n

preparation. ---:--

4.3 PRELIMINARY ENGINEERING

Remed ia l  ac t i on  cons i s t s  o f  Phase  I  and  Phase  I I  wo rk  ac t i v i t i es .

phase  I  cons i s t s  o f  c l eanup  o f  con tamina ted  na te r i a l s  a t  v i c i n i t y

proper t ies and stor ing them at  the in ter in  s torage s i te  for  a  per iod

of  not  more than 25 years.  Phase I I  inc ludes c leanup of  the in ter im

s to rage  s i t e  and  t ranspor t i ng  a l t  con tamina ted  ma te r ia l s ,  i nc lud ing

those f rom Phase I  s tored on the SC s i te ,  to  a Permanent  d isposal

f ac i  I  i t y .

Be fo re  s ta r t i ng  the  Phase  I  c l eanup ,  p re l im ina ry  eng inee r ing  s tud ies

cons ide red  seve ra l  a l t e rna t i ve  ac t i ons .  These  i nc luded :

1 .  De f i n ing  the  boundar ies  o f  t he  i n te r im  s to rage  s i t e  and

.  s i t i ng  o f  t he  s to rage  a rea .

2.  Developing a l ternat ive locat ions for  access roads and a
decon tamina t i on  fac i l i tY .

The  conc lus ions  reached  as  the  resu l t  o f  s tud ies  to  da te  a re :

o The in ter im storage s i te  should inc lude as much as Possib le
of  the fenced are i  between the Stepan P1ant  and NJ Rt  L7
where contaminat ion ex is ts ,  but  should exc lude the water
storage tank area and other  easements.

to  the s torage s i te  should prov ide l inkage wi th  the
proper ty  and prov ide f lex ib i l i ty  for  access to  Ni I  Rt  L7.

n ^.i.
. h

,\tr i"
' l

. i '

o Access
Sears
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Approx ima te l y  46 ,600  n3  (6 l rooo  yd3 )  o f  con tamina ted
mater ia ls  can be s tored in  the area nor th of  the sC ra i l road
spur  eas t  o f  NJ  R t  L7 .

Some Stepan Plant  area may be requi red for  tenporary use
dur ing rernedia l  act ion.

o  Access  to  the  i n te r im  s to rage  s i t e  can  be .ach ieved  f rom
Centra l  Avenue across ra i l road proper ty  f rom the nor th,  f rom
the Sears proper ty  or  NJ Rt  L7 f rom the south,  or  f rom Park
Way aeross the Bal lod proper ty  f rom the west .  The preferred
access  fo r  1984  work  i s  f rom Cen t ra l  Avenue .  Fo r  l 9B5  and
1986 work,  i t  is  f rom the Sears proper ty  \

The work current ly  p lanned for  1984 involves only  c leanup of

res iden t i a l  v i c i n i t y  p rope r t i es ,  a  po r t i on  o f  t he  Ba I l od  p rope r tY r

and  i n te r im  s to rage  o f  t he  resu l t i ng  con tamina ted  ma te r ia l s .  The

deta i ls  o f  the work pJ-an for  the in ter i rn  work are presented in

Sec t i on  4 .7  o f  t h i s  documen t .  Fo r  t he  pu rposes  o f  t h i s  work  p lan ,

i t  is  assumed that  the NEPA process wi l l  suppor t  these p lanned

in te r im  ac t i v i t i es .  Add i t i ona l  p re l im ina ry  eng inee r ing  s tud ies  may

be  pe r fo rmed  to  assess  the  feas ib i f i t y  o f  pe rmanen t  on  s i t e  s to rage

versus removal  o f  contaminated mater ia ls  to  a waste s torage s i te  in

the s tate of  New Jersey.  DOE wi l l  eval -uate the resul ts  of  such

s tud ies ,  l ega l  requ i remen ts  o f  gove rn ing  J -eg i s la t i on ,  and  NEPA

assessmen t  t o  se lec t  t he  p re fe r red  a l t e rna t i ve  fo r  t he  f i na l

d i spos i t i on  o f  t he  con tamina ted  na te r i a l s .

4 .4  NEPA

Planned  in te r i rn  remed ia l  ac t i ons  and  f i na l  d i spos i t i on  o f  a I I  o f  t he

contaminated mater ia l  wi l l  be evaluated through the NEPA Process as

out l ined in  the appl icable Counci l  on Envi ronmenta l  Qual i ty  NEPA

regulat ions and inp lement ing DOE guidel ines.  The DOE, through th is

p rocess ,  w i l I  adv i se  the  app rop r ia te  Federa l ,  S ta te ,  and  l oca l

agencies and the publ ic  o f  the i r  p lanned in ter im act ions,  the

env i ronmen ta l  ana lys i s ,  and  a l t e rna t i ves  be ing  cons ide red  fo r  M ISS

f ina l  d i spos i t i on .

43928
o7  /LL /84

16



4.5  DESIGN ENGINEERING

In  October  1983,  BNI  s tar ted design engineer ing to  suppor t  the NEPA

act iv i t ies and star ted development  of  the engineer ing subcontract

packages necessary to  suppor t  the renedia l  act ion (deta i led cost

es t ima tes ,  d raw ings ,  spec i f i ca t i ons ,  schedu les ,  and  requ is i t i ons )  as

desc r ibed  i n  Sec t i on  4 .7  be low .  Des ign  eng inee r ing  w i l l  con t i nue

through 1986.

4.6 ACCESS AGREEI.,IENTS

Bech te l  w i l l  ob ta in  access  ag reemen ts  fo r  a l l  r equ i red  rad io log i ca l

surveys and remedia l  act ion work.  For  the remedia l  act ion p lanned

dur ing  1984 ,  access  ag reemen ts  w i l t  be  s igned  w i th :

o Stepan Cornpany for  use of  a  se lected area of  the i r
f o r  i n te r im  s to rage  o f  a l l  con tamina ted  ma te r ia l s
v i c in i t y  p rope r t i es ,  and  fo r  wa te r  and  e lec t r i ca l

o New York Susquehanna and Western Rai l road for  access
storage area

.  o  Eight  res idents on Park Way and Grove Avenue and the
"  for  rad io log ica l  surveys

o  Four  res iden ts  on  Dav ison  S t ree t ,  t h ree  res iden ts  on
S t ree t ,  two  res iden ts  on  Park  Wayr  and  s i x  res iden ts
Avenue for  c leanup of  the proper t ies

o Bal lod proper ty  for  rernedia l  act ion and access to  the Park
Way and Grove Avenue proper t ies.

These agreements wi l l  be negot ia ted before t t re  s tar t  o f  work on the

s i t es .

4.7 REMEDIAL ACTIONS

4 .7  . l  P rev ious  Work

property
from
serv ices

As descr ibed in  Sect ion 2.O the Stepan

sands whose radioactive component was

th i s  pe r iod ,  t he  res idues  were  bu r ied

Company processed nonazi te

pr imar i ly  thor ium-232.  Dur ing

or  s tockpi led on the Plant
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s i te  and  the  ad jacen t  wes t  f i e l d .  The  rad io log i ca l  su rveys

ident i f ied these areas and other  areas where these res idues

la te r  depos i ted .  Sec t l on  2 .2  desc r ibes  these  rad io log i ca l

No rernedia l  act ions on these wastes have been under taken'

4  . 7  . 2  1984  Work

(2 )

(3 )

were

surveys .

Remedia l  act ions for  1984 inc lude the fo l lowing:

(1 )  Decon tamina t i ng  and  res to r i ng  v i c in i t y  p rope r t i es
cons i s t i ng  o f  a  sec t i on  o f  t he  Ba lLod  p rope r t y ,  two
res iden ts  on  Park  Wayr  s i x  res iden ts  on  Grove .Avenue ,  f ou r
res iden ts  on  Dav ison  S t ree t  and  th ree  res idenLs  on  La tham
St ree t  (See  F ig .  I - t  f o r  p rope r t y  l oca t i ons )  '

Transpor t ing and d isposing of  excavated contaminated
mate r ia l s  i n  a  s tockp i fe  i t  t he  i n te r i n  s to rage  s i t e .

Construct ing access roads and necessary s i te  preparat ion
inc lud ing  a  decon tamina t i on  fac i l i t y .

(4)  Clos ing the s tockpi le  wi th  p lacement  of  a  J-ow-permeabi l i ty
cover  over  the s tockpiJ-e.

As par t  o f  Phase I  work scheduled for  1984,  the fo l lowing

subcon t rac t  packages  w i l l  be  i n i t i a ted :

o Land survey ing

o  S i te  p repa ra t i on

o Remedia l  act ion excavat ion

o I ' la ter ia1 test ing

Surveying

Survey ing  fo r  t he  i n te r im  s to rage  s i t e  w i l l  p rov ide  a  s i t e

topographica l  map of  the Stepan Cornpany proper ty ,  a  rad io log ica l

g r i d  su rvey ,  I ega l  p rope r t y  su rveys  fo r  t he  v i c in i t y  p rope r t i es ,

inventor ies of  landscaping and other  proper t ies that  may be damaged

or  removed dur ing excavat ion,  and suppor t  serv ices for  the

excavat ion package.
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3

Si te  P repa ra t i on

The s i te  preparat ion subcontract  prov ides suppor t  serv ices to  the

excava t i on  and  i n te r im  s to rage  e f fo r t .  I t  i nc ludes  cons t ruc t i ng  a

decon tamina t i on  fac i l i t y i  se t t i ng  up  t ra i l e rs ;  p rov id ing  u t i l i t i es

fo r  t he  decon tamina t i on  fac i l i t y  and  t ra i l e rs ;  c l ea r ing ;  and

ins ta l l i ng  cu l ve r t s ,  a  ra i l r oad  c ross ing ,  ga tes ,  and  hau l  roads .

The decontaminat ion fac i l i ty  for  equipment  and t ransPort  vehic les

wiL l  have a wooden ramp over  a membrane- l ined p i t  f i l led wi th

crushed stone.  The c leaning uni t  wi l l  be a combinat ion water /s team

uni t  which wi I I  use water  recyc led t t r rough a sand f i l ter  and stored

bladder  tank.

Renedia l  Act ion Excavat ion

The v ic in i ty  proper ty  excavat ion subcontract  inc ludes the removal ,

t ranspor tat ion,  and in ter im storage of  contaminated mater ia ls .  The

removal  o f  the contaminated mater ia ls  is  s t ra ight forward ear thwork

excavat ion at  a l l  but  one res idence where removal  o f  the basement

s lab  and  excava t i on  o f  under l y ing  so i l  i s  requ i red .  The  res iden ts

of  th is  house wi l l  be temporar i ly  re located and the contents  of  the

house wi l l  be removed and stored before work ins ide the basement

begins.  T l , re  ce i l ing of  the basement  wi l l  be sealed to  prevent  dust

f rom enter ing the upsta i rs  por t ion of  the house.  Removal  o f  the

f loor  and contaminated mater ia l  beneath the f loor  is  expected to  be

a hand operat ion.  I f  the contaminat ion extends under  the foundat ion

of  the t rouse,  i t  w i l l  be excavated in  shor t  sect ions and backf i l led

w i th  g rou t  be fo re  excava t i ng  ad jacen t  sec t i ons .

The BaI Iod proper ty  excavat ion area is  approx imate ly  14 rn x  65 m

(eS  f t .  x  2L5  f t )  t o  a  dep th  o f  1 .8  n  ( 6  f t ) .  Back f i l l  ma te r i a l

wi l l  be insta l led to  prevent  dra inage of  the Bal lod proper ty  onto

the  ad jacen t  res iden t i a l  p rope r t i es .  Du r ing  excava t i on  o f  t h i s

area,  subseguent  to  conf i rmat ion of  the adeqacy of  c leanup,

immed ia te  back f i l l  o f  excava ted  s tages  w i l l  be  made  to  m in im ize  the

accumulat ion of  ra inwater .  Rainwater  f rom excavat ions wi l l  be

pumped out  and re leased through st raw bale sediment  barr iers  in to
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the natura l  dra inage pat tern of  the Bal lod Proper ty .  No

requi renents for  permi ts  have been ident i f ied for  th is  water

management  act iv i ty .  Addi t ional  areas on the BalLod proper ty  may be

excava ted  i n  l a te  L984  as  wea the r  pe rm i t s .

Restorat ion of  the proper t ies is  a lso inc luded in  th is  subcontract i

the proper t ies wi l l  be returned to the i r  present  grade and

cond i t i ons .  Res to ra t i on  ac t i v i t i es  i nc lude  back f i l l i ng ,

Iandscaping,  rep lacement  of  damaged dr iveways and fences,

replacement  of  the basement  s lab,  and ref in ish ing the basement

area.  Front  l -awns which are excavated or  damaged wi l l  be restored

w i th  sod .  Backya rds  w i I I  be  seeded .  P lan ts ,  t r ees ,  and  fences

which must  be removed wi l l  be restored as they r^ tere,  to  the extent

poss ib le  .

The wastes wi l l  be t ranspor ted to  the in ter in  s torage s i te  and

s tockp i l ed .  T ruck  beds  w i l l  be  wa te r  t i gh t  and  was tes  w i l l  be

cove red  w i th  a  ta rpau l i n  be fo re  go ing  on  pub l i c  roads .  A f te r

depos i t i ng  each  l oad  a t  t he  s to rage  p i l e r  t he  t rucks  w i l l  be

surveyed for  rad ioact iv i ty  and decontaminated as necessary.  Water

co l l ec ted  du r ing  decon tamina t i on  ac t i v i t i es  w i l l  be  tes ted  and

discharged in to natura l  dra inage pathways i f  i t  is  found to be below'  f i

re lease cr i ter ia .  fcorr t "minated water  wi l l  be recycred;  any excess t  lV l r - "
\

water  or  water  too contaminated to  rec i rcu late wi l l  be sprayed on

the s torage p i le  for  mois ture condi t ion ing or  on contaminated areas

on-s i r c . l t f r e  s to rage  p iLe ,  when  comp le ted ,  w i l l  be  cove red  us ing  a

tow-pErmeabi l i ty  membrane to min imize radon emiss ions and eros ion of

the s tored nater ia ls .

The  s to rage  p i l e  w i l l  con ta in  app rox ima te l y  2 ,3OOn3  (3 ,OOO yd3)

of  excavated so i l  a f ter  Phase I  remedia l  act ion in  FY L984.  The

contaminated so i ts  wi l l  be p laced d i rect ly  on the ground in  an area

al ready contaminated (nef .  2a l ,  and when p i ledr to a maximum height

o f  3m ( f o  f t )  w i t h  a  2 :1  s i de  s l ope  w i t l  cove r  an  a rea  o f

app rox ina te ry  l - , 200  *2  (13 ,ooo  f J r .  Add i t i ona r  con tamina ted
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so i r s ,  up  t o  7 ,600  u r3  ( t o ,ooo  ya3 ) ,  w i r r  be  excava ted  and

stockpi led in  ear ly  F 'Y 1985 as weather  permi ts .  F igure 4-1 shows

the  a rea  i n  wh i ch  t he  2 ,300  m3  (3 ,OOO yd3 )  s to rage  p i l e  w i l l  be

loca ted .  The  t 0 ,O0On3  (13 ,ogo  yd3 )  w i l r  cove r  an  a rea

approxirnately 50 percent larger than shown.

Mat ,e r i a l  Tes t i ng

The mater ia l  test ing subcontract  wi l l  prov ide qual i ty  assurance

se rv i ces  fo r  t es t i ng  o f  conc re te  m ix  des i$oSr  conc re te  tes t

cy l i nde rs ,  and  so i l  t es t i ng .  The  con t rac t  w i l l  be  pe r fo rmed  fo r  t he

durat ion of  excavat ion work.

4 .7 .3  Env i r onmen ta l  Mon i t o r i ng

An envi ronmenta l  moni tor ing program wi l l  be inst i tu ted pr ior  to  the

beginning of  remedia l  act ion.  This  Program wi l l  moni tor  for

rad ioac t i v i t y  i n  a i r  ( radon  and  pa r t i cu la tes )  and  su r face  wa te r  and

fo r  ex te rna l  rad ia t i on  l eve l s .  Groundwate r  mon i to r i ng  we l l s  w i l l

a lso be insta l led and inc luded in  the rnoni tor ing program in 1984.

The moni tor ing p lan is  current ly  undergoing a f ina l  rev iew.

4 .7  . 4  Fu tu re  Work

The pr inc ipa l  work scheduled for  1985 and 1986 is  the remedia l

ac t i on  c leanup  o f  rema in ing  v i c in i t y  p rope r t i es :  Ba l l od ,  t t r e

ad jacen t  ra i l r oad ,  Sears  a rea r  d r l d  Scane l .

Suppor t ing work wi l l  inc lude complet ing an engineer ing s tudy of

opt ions for  f ina l  d isposi t ion of  t t re  waste and cont inu ing

envi ronmenta l  moni tor ing and NEPA suppor t .

4. B OCCUPATIONAIJ EXPOSURE

An evaluat ion of  the occupat ional  exposure potent ia l  f rom

decontaminat ing v ic in i ty  proper t ies has led to  the conclus ion that

f rom a  rad io log i ca l  s tandpo in t ,  t he  hea l th  r i sks  a re  i ns ign i f i can t .

43928
07  / LL /84

2L



i \

I
l )

FIGURE 4-1 PROPOSED STORAGE PILE AT THE MISS

*--:-'.--r*

CLEAN
-MATER!AL
STOCKFILEc-o \

t
o -\e

IA ILER
AREA

Q

FACILITY

22



4.9 VERIFICATION SAMPLING AND ANALYSIS

Radio log ica l  measurements are requi red to  ident i fy  the mater ia l  that

is  contaminated above remedia l  act ion cr i ter ia  and to  cer t i fy  that

the remedia l  act ion is  conplete af ter  i t  has been removed (see

Append ix  A ) .

4 .9 .1  Excava t i on  Mon i to r i ng  and  Con t ro l

Excavat ion wi l l  proceed downward and la tera l ly  unt i l  the aPpl icable

soi l  decontaminat ion guidel ines are metr  € ts  determined by the

subsequent  f ie ld  measurements.  I f  the extent  o f  contaminat ionr  ds

de te rm ined  i n  the  f i e ld ,  d i f f e rs  s ign i f i can t l y *  f rom t t re  ex ten t

shown in  the remedia l  act ion access agreements wi th  the proper ty

owners,  DOE wi l l  adv ise the ownerr  E lod excavat ion wi l l  proceed only

af ter  a  su i tab le rev ised agreement  has been reached.

Pr imarv Excavat ion Contro l

Excavat ion wi l I  proceed downward in  each af fected area by removal  o f

so i l  to  the contour  ind icated by the pre l i rn inary so i l  cor ing and

logg ing  da ta .  As  ma te r ia l  i s  removed  to  the  spec i f i ed  dep ths ,

pr imary " rea l  t ime" excavat ion contro l  wi l l  be prov ided by

near-sur face gamma measurements taken wi th  a d i rect ional ized

(downward look ing)  sc in t i l la t ion probe wi th  2 x  2 in .  sodium iod ide

(Na I )  c rys ta l  (Eber l i ne  SPA-3 )  moun ted  30  cm (L2  i n )  above  the

ground.  Tt re detector  wi l l  be connected to  a s ing le channel  analyzer

(ebe r l i ne  PRS- ] - )  and  coun t i ng  t imes  o f  I -3  m inu tes  w i l l  be

requ i red .  An  i t e ra t i ve  P rocess  o f  so i l  r emova l  and  nea r -su r face

gamma measurements wi lL  cont inue unt i l  the measurements ind icate a

level  equal  to  or  less than the appl icable remedia l  act ion guidel ine

for  the so i l  has been reached (see Table 4-1 and Appendix  A)  '

1s  one  wh ich  a f fec ts*A  " s i gn i f i can t "
s t ruc tu res ,  o the r
or ig ina l  proper ty

4392E_
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In  conjunct ion wi th  the near-sur face measurements,  a  sur face gamma

scan wiL l  cont inuously  fo l low and ind icate the excavat ion requi red

fOr  remova l  o f  sma l l  a reas  o r  "ho t  spo ts . "  Th i s  scan  w i l l  be

conducted wi th  an unshie lded 2 x  2 in .  sodium iod ide detector

(gbe r l i ne  SPA-3 )  connec ted  to  a  pu l se  ra te  me te r  w i th  au ra l

moni tor ing capabi l i ty  (Eber I ine PRM-6 or  equiva lent )  (see Appendix

A ,  Sec t i on  4 .3 ) .

Supplementary Soi l  Sampl ing Analys is

So i I  samp les  w i l l  occas iona l l y  be  co l l ec ted  f rom the  excava ted  a rea

and eval -uated in  the f ie ld  laboratory us ing a rapid gamma

spectrometry  count ing technique.  These measurements wi l l  be used as

a  con t i nu ing  ca l i b ra t i on  check  on  the  p r imary  rad ia t i on  de tec t i on

ins t rumen t  ( see  Append ix  A ) .

4 .9 .2  Pos t  Decon tamina t i on  Survey

When the remedia l  act ion guidel ines have been reachedr  €ts  determined
\  5y measurements by the pr imary radiat ion detect ion inst rument  and

f i e ld  so i l  samp le  ana lys i s ,  t he  rad io log i ca l  s ta tus  o f  t he  c leaned

area  w i l l  be  documen ted  p r i o r  t o  back f i l l i ng .  The  pos t

decontaminat ion survey wi l l  consis t  o f  ground level  beta-gamma

measurementsr  p€E;-sur face gamma ray measurementsr  d f id  systernat ic

so i l  samp l ing .  So i l  samp les  w i l l  be  eva lua ted  i n  t he  f i e ld

labo ra to ry  us ing  a  rap id  scan  techn igue .  A l i quo ts  o f  so i l  samp les
'  t { i l l  a lso be sent  to  the radio log ica l  suppor t  subcontractor

laboratory for  a  s tandard isotopic  rad io log ica l  analys is .  A l iquots

o f  so i l  samp les  w i l l  a l so  be  made  ava i l ab le  to  Federa l ,  S ta te ,  and

other  agencies for  the i r  independent  evaluat ion of  the remedia l

ac t i on  ( see  Append ix  A ) .

Where  remed ia l  ac t i on  i nvo l ves  s t ruc tu res ,  t he  necessa ry

rad io log i ca l  measuremen ts  w i l l  be  made  to  ensu re  tha t  a I I  s t ruc tu re

gu ide l i nes  have  been  me t  ( see  Tab le  4 -1 ) .

4392H-
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4 .9 .3  Cer t i  f  i - ca t i on  Repor t

Dur ing the c leanup operat ions,  Bechte l  wi l l  co l lect  and document

da ta  f rom ana lyses  o f  so i l  samp les  and  i n  s i t u  rad io log i ca l

measurements to  cer t i fy  the adequacy of  the remedia l  act ion.

ResuLts of  measurements and sample analyses document ing the f ina l

rad io log ica l  condi t ion wi l l  be presented in  a f ina l  repor t  for  each

designated proper ty .

4.IO WASTE VOLUME PROJECTION

The waste  vo lume pro jec t ions  fo r  the  pro jec t  a re  conta ined in  Tab le

4-2 .

4.11 QUALITY ASSURANCE

The prov is ions of  the DOE FUSRAP Plan for  Qual i ty  Assurance conply

wi th  DoE order  5700.6,  and apply  to  BNI  as Pl" lC,  to  subcontractors,

a rch i tec t -eng inee rs ,  cons t ruc t i on  and  se rv i ce  subcon t rac to rs ,  and

o the r  subcon t rac to rs  as  may  be  i den t i f i ed  (Re f .  15 ) .

Qual i ty  assurance requi rements aPPIy to  aI I  work being per formed.

BNI wi l l  carry  out  the Pro ject  Qual i ty  Assurance Program in

accordance wi th  the above parameters.  Ef fect iveness of

implementat ion wi l l  be appra ised by the BNI 's  qual - i ty  assurance

organizat ion and by DOE-ORO as i t  deems appropr ia te.

4.L2 SURVEILLANCE AND MAINTENANCE

In order  to  ensure the heal th  and safety  of  the publ ic  and s i te

personnel ,  and to  Protect  the envi ronment ,  BNI  is  developing a

maintenance and survei l lance program. The program wi l l  be designed

to ensure adequate conta inment  of  contaminat ion,  regular  sampl ing

and  mon i to r i ng  o f  e f f l uen ts  and  su r face /subsu r face  wa te r  m ig ra t i ons ,

and phys ica l  safety  and secur i ty  contro ls .  This  program wi l l
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i nc lude  p lans  fo r  s i t e  secu r i t y ,  su r face  and  we lL  wa te r  mon i to r i ng

on  s i t e  and  i n  the  genera l  a rea r  a i r  mon i to r i ng ,  g rass  mowing ,  and

fence  repa i r .  The  p rog ram w i l l  be  ca r r i ed  ou t  un t i L  comp le t i on  o f

to ta l  s i te  c leanup and wi l l  ensure that  appl icable requi rements of

the  S ta te  o f  New.Tersey  and  Federa l  regu la to ry  agenc ies  a re  me t .
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l .

TABLE 4-2

APPROXIMATE WASTE VOLUME

Waste Volume Pro ject ion for  FY 84

o Davison/Latham res idences

o Parkway/Grove res idences

o  Ba l l od  p rope r t y  (pa r t i a l )

Subtotal

2.  Waste Volume Pro ject ions for  FYB5 and FY86

o  Ba l l od  p rope r t y  ( rena inde r )

o Scanel  proper ty

o Sears area proper ty

PROJECTIONS*

volume Yd3**

r ,000

100

2 ,  000

3 ,100

12 ,00o
2 ,2OO

48,00o

178 ,  300

re f l ec t  expec ted  i nc reases

3 .  Was te  Vo l

Contaminated mater ia l  a t  SC p lant

ou ts ide  the  i n te r im  s to rage  a rea

SC bu r i a l  s i t es

Subtotal- 62 ,2OO

23,000

11 ,000
3 ,000

12 ,000

the  in te r i rn  s to rage s i te  64 ,0O0

subto ta l  113,000

P i r  I
P i r  2

P i r  3

Bur ied  mater ia l  a t

TOTAL

*Volume est imates

due to recent ly

* *Fo r  equ iva len t

4392H-
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5.0 SCHEDULE AND COST

Figure 5- I  summar izes the pre l in inary schedule prepared by Bechte l

for  act ions requi red to  implernent  the c leanup of  v ic in i ty  proper t ies

and in ter im storage operat ions.  The schedule for  o ther  c leanup work

wi l I  be developed when the f ina l  d isposal  opt ion has been def ined.

Tt re Later  decontaminat ion work wi l l  be scheduled af ter  a  New Jersey

d isposa l  s i t e  has  been  iden t i f i ed  and  schedu led  fo r  cons t ruc t i on .

Cos t  es t i na tes  a re  p rov ided  fo r  DOE f i sca l  yea rs  1984 ,  1985 ,  and

1986.  Costs est imates and t t re  schedule beyond 1986 are dependent  on

when  a  d i sposa l  s i t e  can  be  i den t i f i ed  and  made  ava i l ab le  fo r  f i na l

c leanup  o f  t he  s i t e .

43928
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L2.  NUS. Radio log ica l  Study of  Mafryood Chemical ,  Maywood,  New

{ersey. .  1983.

13.  U.S.  Depar tment  of  Energy,  Oak Ridge Operat ions,  Remedia l
Act ion Program (rusnep)  and surp lus Faci l i t ies Management
(S fUp)  p ro jec ts .  Des ign  Cr i t e r i a  f o r  Fg rmg f  l r v  U t i l i zed
( l , lED/AEc)  s i tes,  Bechte l  14501-00-Dc-0I )  1984 

/
14 .

V ic in i t y  P rope r t i es !  c rove  Avenue  ana  pa rX  Way-  1984 .  /

15 '  u ' s '  Depar tmen t  o f  Energy '  o rde r  5700 '6 '  Qua l i t y  Assu rance  -

ORO S i te  Imp lemen ta t i on  P Ian ,  March  3 r  L982 .
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RADTOLOGTCAL SURVEY/MONTTORTNG PLAN

The fo l lowing p lan prov ides deta i led procedures for  s i te

cha rac te r i za t i on ,  excava t i on  gu idance ,  and  s i t e  rad io log i ca l  s ta tus

ver i f icat ion and documentat ion fo l lowing renedia l  act ion at  Maywood,

New Je rsey .

Radio log ica l  surveys at  FUS$P s i tes are done for  three purposes.

The  f i r s t  pu rpose  i s  t o  de te rm ine  i f  r ad ioac t i v i t y  ex i s t s  on  a

proper ty  in  concentrat ions exceeding the remedia l  act ion guidel ines

and to determine the approx imate boundar ies of  these

concen t ra t i ons .  Th i s  i s  a  des igna t i on  su rvey  and  p rope r t i es  i n  t h i s

ca tego ry  a re  "des igna ted"  by  DOn fo r  remed ia l  ac t i on .  The  second

survey is  to  deterrn ine more accurate ly  the hor izonta l  and ver t ica l

boundar ies of  the contaminated mater ia l  so that  des ign engineer ing

for  c leanup can be completed.  This  is  a  character izat ion survey.

The th i rd  is  to  ensure that  the c leanup removed a l l  contaminat ion

exceed ing  the  gu ide l i nes .  Th i s  i s  a  _ve r i f  
i ca t i on  su rvey .  The

remedia l  act ion sequence is  shown as a f low d iagram in F igure A-1.

I.O GENERAL

In  imp lemen t ing  app l i cab le  gu ide l - i nes  (Work  P Ian ,  Sec t i on  4 . I ) ,  t he

fo l lowing assumpt ions apply :

The designat ion surveys were adequate in  scope to-ensure that
a I l  ma jo i  su r face  and  sub -su r face  depos i t s  o f  rad ioac t i v i t y
exceeding guidel ines have been ident i f ied.  Should
supplement i f  surveys be requi red af ter  DOE designat ion to

ver i fy  th is  and other  boundary condi t ions,  the i r  resul ts
shal l  be documented and shal l  be the basis  for  added work as
appropr  ia te.

Elements of  th is  p lan are appl icable to  exPosed ground
su r faces  ( f t oo r  and  wa l l s  o f  cu ts )  wh ich  resu l t  f r om the
removal  o f  mater ia ls  (so i I  and rubble)  conta in ing natura l
rad ioac t i v i t y

On-s i te  dec is ions wi l l  be nade regard ing the adequacy of
c lean-up based upon analys is  of  rad iat ion measurements at
de f i ned  g r i d  po in t s .

42058 :17 IB
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Soi I  samples wi l l  be co l lected and analyzed '  on-s i te ,  to  the
extent  poss ib le ,  by the radio log ica l  serv ices subcontractor
to  expedi te  the remedia l  act ion.  The f requency of  sampl ing
depends 'on  a rea  rad ioac t i v i t y  l eve l s  and  sha l l  be  de te rm ined
by the radio log ica l  subcontractor  s i te  manager .

Post- remedia l  act ion radio log ica l  measurements and sampl ing
( t t re  ve r i f i ca t i on  su rvey )  w i l l  be  coo rd ina ted  w i th  app l i cab le
regu la to ry  g roups  (e .g . ,  DoE,  S ta te  and  l oca l  g roups ) .

Measurements and analy t ica l  data wi l l  be documented in  a
un i fo rn  fo rma t  f o r  subsequen t  ce r t i f i ca t i on  and  a rch i va l
Pu rposes .

42OSB: l71B
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2.O SURVEY GRID SYSTEM

Pr io r  t o  t he  cha rac te r i za t i on  su rvey ,  a  g r i d  sys tem w i l l  be

es tab l i shed  ove r  t he  a f fec ted  p rope r t i es .  Th i s  g r i d  sys tem cons i s t s

o f  lO  x  10  rn  (gg  x  33  f t )  g r i d  b locks  (F ig .  A -2 )  wh ich  a re  fu r the r

d i v ided  i n to  16  s rna l l e r  a reas  by  l i nes  spaced  2 .5  m (8 .2  f t )  apa r t

( r i g .  A -3 ) .

The gr id  system wi l l  be used dur ing excavat ion to  prov ide accurate

locat ion of  in i t ia l  character izat ion sample points .  Tt re gr id  system

w i l l  be  recons t ruc ted  i nco rpo ra t i ng  t he  2 .5  x  2 .5  m  (8 .2  x  8 .2  f t )

sub-gr id  fo l - lowing cornplet ion of  excavat ion to  prov ide the reference

system for  the ver i f icat ion survey requi red to  document  that  the

s i te ' s  rad io log i ca l  cond i t i on  mee ts  the  remed ia l  ac t i on  gu ide l i nes .

Should so i l  removal  resul t  in  an excavated area wi th  exposed s ide

wal ls ,  the sub-gr id  system wi l l  be extended to those areas and

measurements as descr ibed in  the fo l lowing sect ions wi I I  be made-

42O58 :17 IB
07  /LL /  84

A-4



+
I
I
I
I
i
I
I

l C , .
(r3 ft)

+- l0 m (tt ft)*--+

; : . . ' : . : l : . : . . :  l ; : . , , ' l : , , . . : l

:  
. :  : : : : j : : : : : : .  . : . . : :  : . . :  : : . , . : :  : : ! :  : . .

: : , ' t . : : , : : : , . t . : : , , : . , ; : . : t . : i , ' : : , ' : , : , ' . ' , : : ' : : . i , . : . : , i : : : , ' , i ' , : . '
: , : ; , , : : , : : : , 1 : i j : : : ; : l i i , . : , ' : : : i i ' , ' : ' ' : : . . : : : : l : ' : : . , . . . : . : . : : . ' . .
, , , ,  : , j , . :  i i i  : : , : , 1 : , : , , t ' . ; : : : : , : . . i : : . , . . : , t : : : t , : i . : . , . , , :  : ' , . :  

" :  
: , :  : : .

; , ; : , , ' , : . : : , , , i : i : : , , i i , , : : , : i , : : : : : : : : , : , t ; , , t : , , , , : ; , . , , : , . : , , i , ,
i : : ; : , : , . i : . i : i : ' , : i  : . : i i , , , ' : , : : : . : , , , : r i : : :  . i .  . , . i , , .  :
' : : |  

: : : : : . :  : . : : : : : : i : : : : : : i t : , : t . : : : t : : : :  : . i : , , : : , . . ,  : , : :  . i  . .

; , ' '  , : , , i1 , , , ,  :  , i r  ' l t t i t i ' ; ; ; r : : . : , , ,  . , ; ,  ' , ,  . ,  , ,
. .  : : : :  : i : ; : ; :  : :  RES IDENCE : . , :  '  ,  , : . . i . , :  : .
j  : : : : i . : : :  : : i  :  :  : . .  : : : : : . . : : : : i : : :  : : : : : : : . .  : :  : .  : :  _  : :  : :  : : . : : : ' :  :  :

|: |.: ' | | ,::::11'j ' ,.:!.|,.,;! l ::::,:1 ,:,;:; ' i i t ,,:,::. l ' .r: , .,,:.,:. :r : : : : : : : : i i : ' i , ; : : : : : ; i : , , ; i i ' . : i : : : i i , : : i i . , : ; : . , i : l : : l : : ' i . : : ' : i ' : : l ' :
: : : i : i : t i i j : : l i : i l : : i : j i i l i i i t : ! l : : r : ' ; : : : ; i : ' : i : : : i : : : : ' : r ' i : i j : : i i : : , : . : : : :
: : : i . : , , : i i : i : ; , : : , : : j : , , : : : ' i : : : i ' , , : : : . : l i . . . , , , : , , ;  . r . ,  : , '
i : l : : i i : : i i : i : : , i : : , : t , : : : ' : i : : : : : : . : i : , i : . : : , : : , , . : l : l : . r j . : . , : , . , . , . ,

, ; ' 1 . ; . ; l . : , : ; : ; ; : . : : ' : : : ; : : : 1 , : : : : : : : . , , , , : ' ' , , : , , ' , , . . . , . , , ' : , ' , : . . , , , . , ' , ,
. : : : : : : l : : ; : , : : :  : : ' : ' ' : : r ' : t : i : . i i : . : : : : . . : : . :  : i : , , . . .

: : : i : ' : : : ' : : : ' : : : : : , . . : : i : : : : :  : 1 , : : : : t : . : : : j : : : : : : i : : : : : :  : : :  :  : : : : l

i . i :,::;; iX;E i.. l
,i.i,....r.i..:l....i..,iii..........,'

FIGURE A-2 SAMPLE PLAN VIEW OF REMEDIAL ACTION
CANDIDATE PROPERTY
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3.0 CHARACTERIZATION

Designat ion radio log ica l  surveys have shown that  the radio log ica l

condi t ions at  the s i te  exeeed remedia l  act ion guidel ines and

est imated the genera l  extent  o f  contaminat ion.  The object ive of  the

charac te r i za t i on  i s  t o  spec i f i ca l l y  i den t i f y  t hose  a reas  and  dep ths

on the proper ty  that  requi re remedia l  act ion.  The survey wi l l

cons i s t  o f :

3. 1 DEPTH CHARACTERIZATION

So i I  con tamina ton  p ro f i l e  da ta  w i I I  be  ob ta ined  as  necessa ry  f rom

so i l  co re  samp les .  Core  ho les  w i l l  be  gamma- Iogged  w i th  a  sh ie lded

2  x  2  i n .  Na I  gamma sc in t i l l a t i on  de tec to r  (nbe r l i ne  SPA-3 )  and

sect ions of  so i l  cores wi l l  be analyzed by gamma sPectrometry .

3 .2 CONTAMINATION BOUNDARY CHARACTERIZATION

Us ing  the  es t ima ted  ex ten t  o f  con tamina t i on  as  a  gu ide ,  t he

radio log ica l  suppor t  subcontractor  wi l l  conduct  an in i t ia l  boundary

survey at  each excavat ion s i te  to  accurate ly  locate the extent  o f

contaminat ion and mark i t  to  prov ide guidance for  the operators of

excavat ion equipment .  Hand held gamma and beta-gamma survey

ins t rumen ts  w i l l  be  used  fo r  t h i s  su rvey .

3. 3 BACKGROUND MEASUREMENTS

A ser ies of  measurements wi l l  be made in  the surrounding area wi th

pressur ized ion chanber  to  determine the background gamma-ray

exposu re  ra te  fo r  t he  a rea  i n  wh ich  the  remed ia l  ac t i on  s i t e  i s

Iocated.  At  each of  these measurement  locat ions,  a  sample of  so i l

w i l l  be  co l l ec ted  f rom t t re  su r face  ( su r face  to  15  cm deep)  to

establ ish the background Ra-226 and Th-232 soi l  concentrat ion for

the area.  These measurement  and sample locat ions wi l l  be in  the

genera l  a rea  o f  rened ia l  ac t i on  ac t i v i t i es ,  bu t  f a r  enough  removed

so as to  be unaf fected by radio log ica l  condi t ions at  the s i te .

42OSB:17 IB
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4.O EXCAVATION MONITORING AND CONTROL

Excavat ion wi l l  proceed downward and la tera l ly  unt i l  the so i l

decon tamina t i on  gu ide l i nes  a re  me t r  BS  de te rm ined  by  f i e ld

measurements.  I f  the extent  o f  contaminat ionr  ds determined in  the

f i e ld ,  d . i f f e rs  s ign i f i can t l y *  f rom the  ex ten t  shown  in  the

agreements wi th  the proper ty  owners,  DOE or  the i r  contractor  wi l l

adv ise the ownerr  and excavat ion wi l l  proceed only  af ter  a  su i tab le

agreement  has been reached.

4.1 PRIMARY EXCAVATION CONTROL

Excavat ion wi l l  proceed downward in  eact r  a f fected area by removal  o f

so i l  to  the contour  ind icated by the character izat ion survey so i l

co r i ng  and  l ogg ing  da ta .  As  ma te r ia l  i s  removed  to  the  spec i f i ed

depths,  pr imary " rea l  t ime" excavat ion contro l  wi t l  be prov ided by

near-sur face gamma measurements taken wi th  a d i rect ional ized

(downward look ing)  sc in t i l la t ion probe wi th  2 x  2 in .  sodium iod ide

(ua l )  c r ys ta l  (Eber l i ne  sPA-3 )  moun ted  30  cm (L2  i n . )  above  the

ground and connected to  a s ing le channel  analyzer  (nber l ine RSP-I ) .

An i terat ive appl icat ion of  so i l  removal -  and near-sur face gamma

measurements wi l l  cont inue unt i l  the measurements ind icate that  the

remed iaL  ac t i on  gu ide l i nes  fo r  so i l  have  been  reached .

4.2 SUPPLEMENTARY SOIL SAMPLING ANALYSIS

Soi l  samples wi l l  occasional ly  be co l lected f rom the excavated area

and evaluated in  the f ie ld  laboratory us ing a rapid scan count ing

techn ique  on  a  4  x  4  i n .  Na I  de tec to r  (ND 6600  gamma spec t romete r ) .

These measurements wi l l  be used as a cont inu ing ca l ibrat ion check on

the pr imary excavat ion contro l  inst rument .

*A  " s i gn i f i can t "
s t ruc tu res ,  o the r
or ig ina l  proper ty

42058 :17 IB
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4.3 HOT SPOT DETECTION

As soon as pract icable af ter  the designed excavat ion of  contaminated

so i l  i s  comp le ted ,  t he  fo l l ow ing  p rocedure  fo r  t he  i den t i f i ca t i on

and  remova l  o f  "ho t "  spo ts  w i l l  be  i n i t i a ted  to  ensu re  mee t ing

c leanup  gu ide l i nes .

Ambient  background for  the area wi l l  be obta ined by tak ing
severa l  (a t  least  5)  readings at  random locat ions in  the area
of  construct ion and ar i thmei ica l ly  averaging t t rese readings.

Using a cgunt  ra te meter  wi th  a 2 x  2 in .  unst r ie lded NaI
detector  (Eber l ine sPA-3)  t t re  ent i re  area of  excavat ion wi l l
be scanned by swinging the probe back and forth over the
ground just  a  few inches above the ground and observ ing count
ra te  i nc reases .

A t I  spo ts  found  to  s ign i f i can t l y  exceed  the  backg round  w i l I
be marked by s takes or  spray paint  d i rectJ-y  on the ground.

Each spot  so marked wi l l  be measured by the t r ipod mounted
and shie lded 2 x  2 in .  NaI  detector  (nber l ine SPA-3)  at tached
to the Eber l ine PRS-I  to  est imatg the pCi /g concentrat ion of
Ra-226 in the marked area.

A  so i r  samp le  o f  t he  top  15  cm (6  i n . )  o f  so i r  i n  t he  marked
area wi l l  be taken and evaluated in  the laboratory on a quick
tu rna round  bas i s  ( L  m in .  coun t  t i ne ) .

A11  resu l t s  w i l l  be  repo r ted  to  the  res iden t  BNI  eng inee r
and,  as appropr ia te,  the DOE engineer  for  considerat ion as to
remedia l  ic t ion based on the ALARA pr inc ip le  and as requi red
to  ensu re  tha t  t he  res idua l  gu ide l i nes  fo r  l 00mz  (  1076
fic2) are met o ,

Guidance wi l l  be prov ided for  so i l  removal  in  areas where
soi l  removal  has been decided uPon.

In those areas where addi t ional  so i l  is  removed,  the area
wi l l  be rescanned to conf i rm that  the hot  spots have been
removed and document the level rernaining.-

Af ter  the above procedure has been completed,  the
ver i f icat ion and documentat ion measurements wi l l  be made and
fou r  ce r t i f i ca t i on  so i t  sanp les  co l l ec ted -

42058 :  1718
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5.0 VERIFICATION SURVEY

When the guidel ine l imi ts  have been reachedr  ds determined by the

pr imary excavat ion contro l  inst rument  measurements and f ie ld  so i l

sample analys isr  the radio log ica l  s tatus of  the c leaned area wi l l  be

documen ted  p r i o r  t o  back f i l l i ng .  Co l l ec t i on  o f  t he  fo l l ow ing

measuremen ts ,  wh ich  w i l l  cons t i t u te  the  ve r i f i ca t i on

(post -decontaminat ion)  surVel r  wi l l  be conducted by the radio log ica l

suppor t  subcontractor .  F ie ld- logged records wi I I  be recorded in  a

nanner  to  be readi ly  audi tab le by independent  agents.

5.1 BETA-GAMMA SURVEY

Ground level  beta-gamma measurements wi I I  be rnade at  each 5 x  5 m

(16 .5  x  f 6 .5  f t )  g r i d  po in t  shown  i n  F ig .  A -3 .  These  measu remen ts

wi l l  be made wi t t r  a  th in  window G-t ' l  detector  wi th  d ig i ta l  readout

(ebe r l i ne  HP-2 I0  and  PRS- I ) .

5. 2 NEAR-SUFAACE GAMMA MEASUREIVTENTS

A gamma-ray measurement  wi l l  be made approx imate ly  30 cm ( tZ in .  )

above  each  2 .5  x  2 .5  m  (g .Z  x  8 .2  f t )  g r i d  po in t  shown  i n  F ig .  A -3

using the t r ipod mounted 2 x  2 Ln.  sh ie lded NaI  detector  descr ibed

ear l i e r .  These  measuremen ts  w i l l  be  reco rded  by  g r i d  po in t  l oca t i on

and  w i l l  be  used  to  es t ima te  the  rad ionuc l i de  concen t ra t i ons  i n  ho t

spots and to  est imate the average radionucl - ide concentrat ions for

any 100 square meter  area.  The average radionucl ide concentrat ion

w i l l  be  de te rm ined  f rom the  mean  o f  t he  25  i nd i v idua l  read ings

w i th in  any  con t i nguous  l oo  *2  ( t , o lo  fL2 ,  a rea .  Any  se t  o f  25

ad jacen t  2 .5  x  2 .5  m  (8 .2  x  8 .2  f t )  g r i d  po in t  r ead ings  may  be  used

to determine the average concentrat ion for  the area descr ibed by

those  25  g r i d  po in t  read ings .

I f  the average so i l  rad ionucl ide concentrat ion exceeds the DOE

res idua l  con tamina t i on  gu ide l i nes  (Work  P lan  Tab Ie  4 - I ) ,  f u r the r

soi l  removal  may be requi red.  Guidance for  fur ther  so i l  removal

w i l l  be  based  on  the  p rocedure  desc r ibed  i n  Sec t i on  4 .3 .

4245c- :  I71B
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5.3 sorl,  sAl,pLEs (FTELD LAB ANALysrs)

Soi t  samples wi I I  be co l lected in  the excavated areas f rom exposed

sur faces  ( f l oo r  and  wa t l s ) .  These  samp les  w i l l  be  taken  fo r  t he

purpose  o f  con f i r rn ing  the  es t ima tes  o f  rad ionuc l i de (s )  so i l

concentrat ion based on t t re  near-sur face gamma measurements,  and wi l l

be  co l l ec ted  i n  t he  cen te r  o f  t he  fou r  25  *2  (27o  fL2 )  b locks

con ta ined  w i th in  each  10o  *2  (L ,076  f l 2 l  a rea  as  shown  in  F ig .

A -3 .  Samp l ing  fo r  ve r i f i ca t i on  o f  t he  gu ide l i ne  l im i t ( s )  sha l l  no t

be in i t ia ted unt i l  rad io log ica l  surveys demonstrate that  no

s igni f icant  concentrat ions of  res idual  rad ioact iv i ty  are present  on

the  wa l l s  and  f l oo rs  o f  so i l  excava t i on  cu ts .  The re  w i I I  be  a t

l eas t  a  s ta t i s t i ca l  m in imum o f  con f i rma to ry  samp les  ( i . e . ,  3O)

col lected f rom each v ic in i ty  proper ty  undergoing remedia l  act ion.

Each of  these samples wi l l  be evaluated in  the f ie l -d  laboratory

us ing a rapid scan count ing technique.

I f  t he  rad ionuc l i de (s )  concen t ra t i on  i n  an  i nd i v idua l  samp le  i s  l ess

than the hot  spot  gu idel ines,  the sample may be inc luded in  a

mathemat ica l  composi te  of  a t  least  a  s tat is t ica l  min imum of  ad jacent

samples wi th in  t t re  boundar ies of  a  s ing le proper ty  to  determine the

average radionucl ide concentrat ion for  the area descr ibe9 by those

samples.  I f  the average of  those samples exceeds the appropr ia te

gu ide l i nes ,  f u r the r  so i l  r emova l  may  be  requ i red .  Resu l t s  o f

ana l yses  o f  so i l  samp les  f r om the  5  x  5  r n  ( 16 .5  x  16 .5  f t )  g r i d  w i l l

not  be used to der ive average radionucl ide concentrat ions for  areas

conta in ing fewer than 30 sample points  due to  the s tat is t ica l

l im i ta t i ons  o f  sma l l  samp le  s i ze ,  bu t  w i l l  be  used  i n  con junc t i on

wi th the near-sur face gamma measurements for  determinat ion of  the

need for  fur ther  excavat ion.

5 .4

Samp les  taken  fo r  f i e l d  ana lys i s  a f te r  t he  l as t  excava t i on  cu t  w i l l

be  p repa red  (d r i ed r  pu l ve r i zed r  d11d  sc reened)  and  sp l i t  i n to

a l i quo ts  fo r  ana lys i s  o r  d i spos i t i on ,  i nc lud ing  the  fo l l ow ing :

42O59z t71B
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From each eanple a 500 mL beaker  wi t l  be f i l led,  then capped
and  sea led .  Th i s  sea led  a l i quo t  i s  f o r  ana lys i s  by  h igh
resolut ion gamma spectrometry  and/or  o ther  non-destruct ive
methods by the radio log ica l  suppor t  subcontractor .
Fo l l ow ing  th i s  ana lys i s ,  any  o r  a l l  a l i quo ts  w i l l  be
avai lab le for  analy i is  by s tate or  o ther  agencies.

From every tenth sampJ-e a reserve a l iquot  conta in ing a
min i rnum o f  200  m l  w i l l  be  taken .  The  rese rve  a l i quo t  w i t l
be held for  addi t ional  s tudy needs by s tate or  o ther
agenc ies .

Standard sanple custody procedures wi l l  be fo l lowed
throughout  the sampl ing and analy t ica l  process.  AI I
a t i quo ts  rema in ing  a f te r  S tep  I  and  S tep  2  w i I I  be  re ta ined
fo r  one  yea r  f o l l ow ing  comp le t i on  o f  t he  ce r t i f i ca t i on
process on the proPer ty  f rom which the samples were taken.

Dur ing  the  cou rse  o f  t he  remed ia l  ac t i on  ve r i f i ca t i on  p rocess ,

Federa l ,  State,  and other  agencies wi l l  be g iven the oppor tuni ty  to

per form independent  measurements,  inc lud ing so i l  sampl ing and

analys is .  Each agency wi t l  a lso have the oppor tuni ty  to  rev iew

Bechte l /Eber l ine so i l  sample co l lect ion,  preparat ion and analy t ica l

p rocedures ,  and  the  resu l t i ng  da ta .

I .

2.

3 .
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6.0 BACKFILLING

When the guidel - ine level  has been reachedr  ds detern ined by resul ts

f rom f ie ld  so i l  sanrp le analys is ,  coupled wi th  data f rom the last

ser ies of  measurements by the survey inst rumentsr  the remedia l

ac t i on  subcon t rac to r  w i l l  be  au tho r i zed  to  beg in  back f i l l i ng  and

res to ra t i on  o f  t he  a rea .  Th i s  au tho r i za t i on  shou ld  occu r  w i th in  a

few  days  o f  conp le t i on  o f  excava t i on .

The  resu l t s  o f  rad io log i ca l  t es t s  re la t i ng  to  remed ia l  ac t i on

guidel ines shal l  be repor ted to  speci f ied DOE and State (and local

where appropr ia te)  representat ives.  In  the event  that  test  resul ts

revea l  a  fa i l u re  to  mee t  gu ide l i ne  l im i t s ,  DOE w i l l  d i rec t  and  cause

to be implemented such act iv i t ies as may be necessary to  remedy the

s  i t ua t i on .

42058 :171B
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. I  
.O CERTIFICATION

Dur ing  the  c leanup opera t ionsr  the  rad io log ica l  suppor t

subcontractor  wi l l  co l lect  and docurnent  data f rom analyses of  so i l

samples and in  s i tu  rad io log ica l  measurements to  determine the

adequacy of  the rernedia l  act ion.  Concurrent ly  and independent l1 t ,

the DOE may f rom t ime to t ime col lect  and analyze spot  so i l  samples

and  make  in  s i t u  rad io log i caL  measuremen ts .

Af ter  conplet ion of  the remedia l  act ion,  a l l  measurement  procedures

and data wi l l  be evaluated by DOE who wi l l  then cer t i fy  the

rad io log i ca l  s ta tus  o f  t he  s i t e .

Resu l t s  o f  t he  ve r i f i ca t i on  su rvey  w i l l  be  p resen ted  i n  a  f i na l

repo r t  f o r  each  des igna ted  s i t e .
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8.0 QUALITY CONTROL

Only ca l ibrated inst ruments shal l  be used and ca l ibrat ion

procedures,  resul ts ,  and f requency logs shal l  be reta ined at  the

s i te  fo r  rev iew .

Al l  rneasurements and analyses shal l  be done us ing appl icable pro ject

i ns t ruc t i on  on  qua l i t y  con t ro l  ( see  fo r  examp le ,  P I -23 .Or  "Qua I i t y

Contro ls  for  Sample Analys is  in  the Mobi Ie  Count ing Laboratory"  ) .

S imi lar1y,  a l l  measurements and analyses by Eber l ine shal l  conform

to the EIC Qual i ty  Assurance Manual  requi rements.

42O5Ez t71B
07  / LL /84

A-15




