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We are  p leased to  p resent  to  you our  f ina l  repor t  f , r r  the  Ju lv  1985 so i l
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INTRODUCTION

The Soi l  Sampling Program was impiemented by Woodward-Clyde Con-

su l tan ts  (WCC)  in  suppor t  o f  the  Env i ronrnenta l  Impaet  S ta tement  (E IS)  fo r  the

NIACHLOR Pro jec t  in  N iagara  Fa l i s ,  New York .  Twenty - f  i ve  so i l  samples  were  co l iee ted

for  ehemica l  ana lyses  f rom 24 exeavat ions  dur ing  the  per iod  o f  Ju ly  19 ,  1985 to  Ju lv  26 ,

1985,  as  shown on P la te  1 .  P la te  2  shows the  loca t ions  o f  a l l  tes t  p i ts  in  the  new

elee t ro lyzer  a rea  -  an  area  o f  known PCB eontaminat ion .  Bur ied  eonere te  foundat ions  in

the  e lee t ro lyzer  a rea  prevented  sampl ing  in  the  or ig ina l  des ign  loeat ions  reques teC by

Mr. Thomas Scarfe. The loeat ions shown on Plate 2 were the result  of  probing rvi th the

baekhoe bucket  to  f ind  loeat ions  where  the  tes t  p i ts  eou ld  be  exeavated  to  the  des ign

depth .  The chemiea l  ana lvses  were  per fo rmed bv  Advaneed Env i ronmenta l  Sys tems (AES) ,

N iagara  Fa l l s ,  New York .  A  dup l iea te  o f  eaeh sample  , ,vas  eo l lee ted  and submi t ted  fo r

par t i c le -s ize  ana lvs is  a t  WCC's  Geotechn ica l  Tes t ing  Labora torv  in  P lv rnouth  \4eet ing ,

Pennsy lvan ia .  Dur ing  the  exeavat ions  o f  eaeh tes t  p i t .  ' , tCC eo l lec ted  so i l  samples  a t  1 -

foot intervais for jar head spaee analysis using an organic vapor analyzer.

SAMPLING LOCATTONS

Soi l  sarnp l ing  loca t ions  fo r  the  Ju ly  1985 sarnp l ing  were  ehosen accord ing

to  the  NI - {CHLOR So i l  Sanp l ing  P lan  w i th  regard  to  eons t rue t ion  pr io r i t ies  de termined by

DuPont .  Th is  se t  o f  sampies  eovered the  new per imeter  road,  the  new ra i lboard  br idge,

the new sodium tank ear rai l road siding, and the eleetrolyzer bui lding. Shal lolv samples

were  taken in  a l l  the  100 ser ies  tes t  p i ts ,  and one deep sample  was taken f rom Test  P i t

13 .1 .  Tes t  P i ts  201 th rough 205 were  reques ted  by  Mr .  Thomas Scar fe  to  p rov ide  da ta

eoncerning the areal extent of PCB eontaminat ion present in the shal low sanples from

Test  P i t  2  (exeavated  L7 l28 /84  fo r  WCC's  repor t  en t i t led 'TNIACHLOR So i l  Sampl ing ,

Niagara Plant,  Niagara Fal ls,  New York,?t dated May 3, 1985).  Table I  eontains the

DuPont gr id loeat ions for al l  the test pi ts.
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EXCAVATION AND SAMPLING PROCEDURES

Soi l  sanp les  were  co l lee ted  f rom tes t  p i ts  exeavated  w i th  a  baekhoe.

Prior to any exeavat ion, an exeavat ion barr ieade and eonstruet ion boundary, as shown on

Pla te  3 ,  were  eree ted  to  I im i t  aceess  in  the  area  o f  the  exeavat ion  and a lso  to  p rov ide  a i r

non i to r ing  boundar ies .  The top  foo t  o f  so i l  in  eaeh o f  the  100 ser ies  tes t  p i ts  was

eonsidered "elean" and w&s kept separate from the mater iai  exeavated belour.  Al l

exeavated  mater ia l  was  p laeed on  p las t ie  sheet ing  to  fae i l i ta te  eover  o f  so i l  and  to

prevent  the  spread o f  so i l  eon taminants .

- {s  the  exeavat ion  proeeeded,  samples  were  ob ta ined everv  foo t  fo r  ja r

head spaee ana lys is .  Jar  head spaee ana lvs is  i s  use f , , r l  as  an  ind iea tor  o f  the  presenee o f

vo la t i le  o rgan ics .  \ then a  foo t  in te rva l  i s  reaehed dur ing  exeavat ion ,  a  sample  is  taken by

f i i l i ng  a  g lass  p in t  ja r  ha l fway ,  eover ing  w i th  a luminum io i l .  and  sea l ing  w i th  a  rubber

band.  The ja r  samples  re r ra ined sea led  fo r  5  rn inu tes ;  then an  orqan ie  vapor  ana l5 rzer  was

used to  puneture  the  a luminum fo i l  and  a  read ing  was taken.  A f te r  read ing  a l l  the  ja rs ,

the  samples  were  re tu rned to  the  exeavat ion  and the  ja rs  decontaminated .  When the

bot tom o f  exeavat ion  was reaehed,  a  sample  fo r  ehemiea l  and qra in -s ize  ana lvses  was

taken bv  serap ing  the  s ide  o f  the  tes t  p i t  l v i th  the  bueket .

Onee the samples were taken, the pi t  \^/as then backf i l led with the

mater ia l  taken be low 1  foo t .  The bucket  was  then deeontaminated  by  serubb ing  w i th

detergent and then r insing with rvater to prevent eross-eontaminat ion between hoies.

Once the baekhoe was eleaned and al l  exeavat ion personnel deeontaminateC, the wash and

rinse water were disposed of in the test pi t .  When deeontaminat ion was eomplete, the top

foot of soi l  lvas replaeed and eompaeted onto the previousiy baekf i l led soi l  by using the

baek of the bueket for eomoaetion.

The design test pit depth was 4 feet in al l  loeations, exeept Test Pits 134

(10 feet) and 201 through 205 (3.5 feet). I f  groundwater was eneountered, the test pit was

not deepened to ensure that the samples taken were representative of the unsaturated

zone.  Groundwater  was eneountered in  Test  P i ts  114,  115,  116,  117,  119 (3 to  4 feet ) ,  and

134 (8 feet ) .
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HEALTH AND SAFETY

rhe site-specif ic health and safety pran developed bv wcc for
NIACHLOR is ineluded in Appendix A.. The eontingeney plan for possible organie vapor
emissions during test pit exeavation was prepared by DuPont. These plans were fol ioived
at eaeh test pit loeation to ensure the health and safety of the exeavation personnel,
DuPont  ernployees,  and the publ ie .  A i r  qual i ty  was moni tored wi th  a Century Systems
Orqanie Vapor  Analvzer  t r lodel  OVA-128 (OVe).  Dur ing excavat ion,  a i r  qual i ty  was
'noni tored at  the edge of  eaeh test  p i t  for  poss ib le  organie vapor  emiss ions.  Due to the
possib le  presenee of  PCBs dur ing the exeavat ion of  Test  P i ts  106,  I07,  108,  anrJ 201
through 205,  respi rators  were worn throughout  the ereavat ion proeedure to  proteet
against  poss ib le  PCB- laden d ' . is t  inhalat ion that  would not  be deteeted bv the OVA.

SUBSURFACE CONDITIONS

-{  so i l  prof i le  deser ip t ion for  eaeh test . - r i t  is  inc ludecl  in  Appendix  B.
These logs include a soil  textural deseript ion and resuLts of the OV,\ jar head spaee
analyses ( in  ppm).  The sample in terva ls  ind icated eorrespond to both the ehemieal  and
phvsieal  test ing samples.  F i l l  was eneountered in  a l l  24 exeavat ions.  Test  p i t  131 showed
f i l l  un t i l  g roundwa te r  was  eneoun te red  a t  8  i ee t .  Tes t  P i t s  106 ,  10? ,108 ,111 ,113
through 120.  and 128 shorved f i l l  throughout  the l - foot  prof i le .  This  f i l l  eonsis ted main ly
of  gray-brown to grav-b laek sandy s i l ty  gravel  wi th  e inders,  br ick and eoncrete f ragments,
and broken g lass.  F- i l I  mater ia l  in  Test  P i t  108 eonsis ted of  a  brown s i l tv  e lay.  Test  p i ts

129 through 133 had f i l l  of varying thieknesses underlain by the natural glaeial t i l l  (beige-

brown gravelly sandy si l ty elay).

The OVA head spaee analyses detected the presenee of volati le organie
chemiea ls  i n  Tes t  P i t s  106 ,  111 ,  113 ,  117 r  I I 9 ,  and  129 ,  w i th  the  h ighes t  eoneen t ra t i on  (40
ppm) found in  Test  P i t  129 (1 foot ) .  This  reading of  40 ppm is  suspeet  for  two reasons:
the sarnple was taken during a heavy rain shower, which may have affeeted the OVA
neading' and the sample eontained tarry asphalt base eourse, whieh may have erroneouslv
been deteeted as a volati le organie eontaminant. Most eoneentrations deteeted were less
than 1 ppm and only  two exeeeded t0 ppm (Test  p i ts  113 and 12g) .

-3-
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LABORATORY INVESTIG ATIONS

GRAIN_SIZE DISTRIBUTTON ANALYSES

The results of the grain-size distr ibut ion analvses are included in
- {ppend ix  C.  Tes t  P i t  128 was no t  sampled  fo r  g ra in -s ize  ana lvs is .  These resu l ts  and the
f ie ld  tes t  p i t  logs  were  used fo r  the  mater ia l  deser ip t ions  presented  in  Append ix  B  and the
ind iv idua l  tes t  p i t  sumrnar ies  tha t  aopear  in  Append ix  D.

CHEMICAL ANALYSES

A number of  ind ieator  parameters were se leeted by DuPont  based on
prev ious ehemieal  analy t ica l  resul ts  and the h is tor ic  use of  the s i te .  - fhese parameters
a re  l i s ted  i n  Tab le  2 .  F Iowever ,  no t  a l l  o f  t he  i nd i ce to r  pa ra :pe te rs  l i s ted  i n  l ab le  2  were
analvzed for  in  everv test  p i t .  Table 3 shows the analvses penforned for  eaeh test  p i t ,
exc lud ing vo lat i le  orqanies,  to ta l  reeoverable phenols .  an( t  to ta l  eh lor inated hyc l roearbons,
whieh were tested for  in  eaeh sanple wi th  the exeeot ion o i  Test  P i ts  201 throuqh 205
(PCBs only) .

Volat i le  organie analys is  resul ts  are Dresented in  ' fab le 4.  The vo lat i le
orqanie parameters presented in  Table 4 ine lude a l l  the vo lat i le  organie paraneters
anaiyzed for  in  th is  sampl ing per iod that  rvere found in  the prev ious \1 . \CHLOR Soi l
Sanpl ing Repor t  (dated May 3,  1985) ,  p lus 1,1, l - t r ieh loroethane and 1,2- t rans-
d ich loroethy lene.  Table 5 conta ins the resul ts  of  the meta ls  test ing.  Table 6 eonta ins the
results of the PCB testing, other organies, total reeoverable phenols and cyanide and
sulf ide reaetivity. Al l  volati ie organie parameters l isted in Table 2. but not in Table 4,
were below deteetable l imi ts  (BDL) in  a l l  samples.  A l i  the other  organies l is ted in
Tabie 2, but not in Tabie 6, were also below the deteetion l imit.

Field and Laboratory Quafity Control/Quality Assuranee: Laboratory

Quaiity Control/Quality Assuranee data are included in Appendix E. This appendix
ineludes seetions on standard addit ions, duplicate analysis, matrix spike, and ehain-of-
eustody forms. Duplieate analysis and matrix spike quali ty assuranee testing rvere
performed on every bateh of samples submitted (one bateh was submitted eaeh dav). At
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the  beg inn ing  o f  eaeh dav ,  g lassware  was ob ta ined f rom AES.  .A f te r  sampl ing ,  samples

rvere kept in eoolers with iee and del ivered bv \VCC personnel to the AES laboratory eaeh

n ish t .

Volatile Organies: Results of the volatile organic analyses are presented

in Table { .  These results show that onl5i  8 of the 19 test pi t  loeat ions had any volat i le

organ ies  found above the  de tee t ion  l im i ts  and tha t  on ly  3  vo la t i le  o rgan ies  were  de tee ted :

1 , 1 . 1 - t r i e h l o r o e t h a n e  ( T e s t  P i t s  1 0 6 , 1 1 3  t h r o u g h  1 1 7 ,  a n d  1 2 9 )  a n d  t r a n s - 1 , 2 - d i e h l o r o -

e thane (Tes t  P i t  131 deep)  and 1 ,4-d ieh lo robenzene (Tes t  P i t  116) .  The h ighes t

eoneent ra t ion  repor ted  was 10 .21  ppm o f  1 , ,1 -d ieh lo robenzene in  Tes t  P i t  116.

Metn ls :  \ le ta ls  tes t ing  resu l ts  l re  p resented  in  Tab le  5 .  The meta ls

t e s t i n g w a s  e o n e e n t r a t e d  a t  t h e  p r o p o s e d  r a i l r o a d  s i d i n g  a r e a  ( T e s t  P i t s  1 1 1  t h r o u g h  1 1 7 ) .

The resu l ts  show tha t  the  coneent ra t ions  o f  ine ta ls  found are  be io rv  RCR-{  c r i te r ia

eoneent ra t ions  and tha t  the  leaeh ing  po ten t ia l  fo r  meta ls  f rom these so i l s  i s  verv  Io iv .

Total Cilorinated Hydroearbons: TCII results (Table 6) show levels above

t h e  d e t e e t i o n  t i m i t  i n  7  o f  1 9  t e s t  p i t s .  T e s t  P i t  1 3 3  ( 1 1  o o m )  a n d  T e s t  P i t  1 1 3  ( 3 7 0  p p m )

were  the  on ly  tes t  p i t  samples  above 10  ppm.

PCBs:  PCB test ing was per t  orm ed on samples wi th in  the p lanned

NIACHLOR eleet ro lyzer  bu i ld ing exeavat ion (Test  P i ts  106,  107,  108,  and 201 through

205) ,  the proposed ra i l road br idge (Test  P i t  134) ,  the proposed ra i l road s id ing (Test  P i ts

114 through 117) ,  and Test  P i t  128.  Test  P i t  111 was tested for  PCB 1248 as a cheek for

areal  extent  in  the v ie in i ty  o f  the known PCB eontaminat ion.  PCB test ing resul ts

(Table 6) show that Test Pits 107 and 201 through 205 eontained PCBs higher than

detect ion l imi t ,  ranging f rom 26 ppm (Test  P i t  201)  to  71 ppm ( ' fest  P i t  205) .

Total Reeoverable Phenols: Total reeoverable ohenols were tested for in

al i  test pits. The results (Table 6) show no samples above deteetion l imits.

Other Compounds: Other eompounds tested for include total e-vanide,

other organies (as l isted on Table 2), and eyanide and sulf ide reaetivity. Table 3 outl ines

whieh test pit samples were analyzed for the other compounds l isted in Tabie 2. The

results show that Test Pits 114 throush 117 eontained hexaehlorobenzene in Iow

eoneentrations.
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DISCUSSION OF RESULTS

COMPARISON OP VOLATILE ORGANIC AND TCH RESULTS

Table 7 eontains a eomparison of the votat i le organies test ing with TCH
and jar head spaee analysis.  The TCH and volat i le organie data agree in 13 of the 20 test
p i ts  beeause the  de tee t ion  l im i t  o f  l  ppm fo r  TCH was no t  exeeedec l  by  vo la t i le
eoneent ra t ions  found in  samples  where  TCH was no t  de tee ted .  F ' i ve  o f  the  remain ing
seven tes t  p i ts  eonta ined TCI I  va lues  w i th  the  same order  o f  rnagn i tude as  the  de tee t ion

I i m i t .  T h e  t t v o  e l e v a t e d  T C H  v a l u e s  ( T e s t  P i t s  1 1 3  a n d  1 3 3 )  d i d  n o t  h a v e  a  e o r r e s p o n r i i n g

high volat i le organie value. These high values are quest ionable because the :nore detai led

volat i le orgainc test ing did not ver i fy the high TCH value. Table 8 shows the volat i le

organie and TCII test ing for test pi ts in the area of the br ine poi ishing anrl  s ludge

bu i ld ings .  Tes t  P i ts  3  and 4  were  exeavated  on  November  28 .  198.1 ,  anc l  the  resLr l ts  were
p r e s e n t e d  i n  t h e  I V C C  N I \ C I l L O I i .  S o i l  S a n p l i n g  r e p o r t  d a t e d  \ I a v  3 ,  1 9 8 5 .  P l a t e . l  s h o w s

t h e  l o e a t i o n s  o f  b o t h  t h e  ) i o v e : n b e n  t r n d  D e e e m t e r  l g 8 . l  s o i l  s a n p l i n g  a n d  t h e  J u I y  1 9 B S
so i l  sa 'np les .  Tes t  P i t  4  i s  neares t  to  Tes t  P i t  113.  The resu l ts  show tha t  vo la t i le  o rqan ie

to ta ls  a re  eomparab le  in  o rder  o f  magn i tude,  wh i le  TCH resu l ts  a re  very  d i f fe ren t .

Tab le  8  denonst ra tes  tha t  theTCH va lue  f rom Test  P i t  113 is  very  d i f fe ren t  f rom any

other  resu l t  l i s ted ,  and tha t  the  more  aeeura te  ind iv idua l  pararne ter  tes t ing  shouk l  be  used

in any evaluat ion of the soi ls in this area.

PCB TESTING RESULTS

The resul ts  of  the PCB test ing eonf i rms the PCB eontaninat ion found in
the prev ious NIACHLOR soi l  sampl ing program. Plate 2 shows the loeat ions of  a l l  test
p i ts  f rorn the NIACHLOR soi i  sampl ing program where PCBs were detected.  As
evideneed by this plate, the area of PCB eontamination eneompasses a signif ieant port ion
of the new eleetrolyzer building area. Addit ional PCB testing is neeessary in order to
aceurately determine the extent of the PCB eontamination in this area. The average PCB
eoneentration for al l  test pits eontaining PCBs on Plate 2 is 44 ppm, whieh is very elose to
the RCRA hazardous eriteria of 50 Dpm for pCBs .

-6-
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Another factor to eonsider is the large amount of eonerete rubble found in

the  tes t  p i t  loea t ions  shown on P la te  2 .  The ae tua i  loea t ions  fo r  Tes t  P i ts  107 and 202

through 205 di f fer f rom the or iginal ly proposed loeat ions, as deseribed in Appendix D,

Individual Test Pi t  Summaries. These ehanges in locat ion were neeessary beeause the

presenee of bur ied eonerete foundat ions in the or iginal  locat ion prevented exeavat ion to

3 .5  fee t .  l then  the  PCB contaminat ion  area  has  been more  aeeura te ly  de termined,  the

new eleetrolvzer bui iding exeavat ion proeedures wi l l  have to address these buried

eonere te  foundat ions .

PREVTOUS REPORTS

Woodward-C lyde Consu l tan ts '  repor t  en t i t led ' 'So i I  Sampl ing ,  NI \CHLOR

Pro jee t '  N iagara  Fa l l s ,  New York , "  da ted  \ lav  3 ,  1985,  p resented  the  resu l ts  o f  the  so i l

sampl ing  done in  November  and Deeember  i98{ .  P la te  4  shows tha t  there  are  two are&s

tha t  were  sampled  fo r  in  bo th  NIACHI-OR sa .np l ing  per iods :  the  new br ine  po l i sh ing  and

s ludge bu i ld ings  and the  new e lee t ro lyzer  bu i ld ing .  The tes t  p i t  ehemica l  ana lvses  resu l ts

fo r  the  new br ine  po l i sh ing  and s ludge bu i ld ings  have been d iscussed.  The tes t  p i ts  in  the

new e lee t ro lyzer  bu i td ing  area  conf i rn  the  PCB eontan ina t ion ,  as  d iseussed prev ious ly .

In  the  prev ious  repor t ,  i t  was  reeornnended tha t  fu r ther  tes t ing  be  done in

the  area  o f  
' fes t  

P i t  7  to  tes t  fo r  eyan ide  reac t iv i t v  to  de l ineate  the  er ten t  o f  eyan ide

eontaminat ion .  Due to  the  f ind ings  in  Tes t  P i t  ? ,  i t  was  dee ided tha t  no  excavat ion  w i l l

be  done in  th is  a rea .  The foundat ion  grades  rv i l l  be  ra ised  by  the  p lae ing  o f  compaeted

clean f  i l l .

SUMMARY AND CONCLUSIONS

Based upon the results of the JuIy 1985 soil  sampling reported herein and

the previous soil  sampling, the fol lorving eoneiusions are made:

The soils eneountered were mainly f i l l  rnaterials eonsist ing of sands,

gravels, and building rubble.
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Chemiea l  tes t ing  o f  the  tes t  p i ts  sampled  in  Ju ly  1985 demonst ra tes  tha t

the  so i i  in  the  sha l low (0  to  I  fee t )  zone fo r  the  new ent ranee road,  the

new ra i l road s id ing ,  and the  nerv  sod ium paekages shou ld  be  re la t i ve ly

uneonta , .n ina ted ,  and tha t  eonvent iona l  exeavat ion  fo r  foundat ions  shou id

not  e ruse  organ ie  vapor  e .n iss ions .

The tes t  p i ts  sampled  in  the  new e lee tno lvzer  bu i ld ing  showed tha t  PCB

eontaminat ion  oeeurs  under  a  s ign i f  iean t  por t ion  o f  the  new e lee t ro lyzer

bu i ld ing  loeat ion ,  a long w i th  la rge  o ieees  o f  eonere te  nubb le .  Fur ther

tes t ing  in  th is  a rea  is  neeessarv  to  aceura te ly  de termine the  ex ten t  o f

P C B  c o n t a m i n a t i o n .

The overa l l  i .esu l ts  show tha t  the  area

ent ranee road and the  area  eas t

u n e o n t a n i n a t e d ,  w i t h  t h e  e x e e p t i o n  o f

a n d  2 0 1  t h r o u q h  2 0 5 .

rves t  o f  G i I l  Creek  a long the  new

of t l i i l  Creel< are relat ively

t h e  P C B s  f o u n d  i n  T e s t  P i t s  1 0 7

RECOMMENDATIONS

WCC reeommends that  addi t ional  sarnpl ing be done to detern ine the areal
er tent  o f  PCB-eontaminated so i l  in  the new e lect ro lvzer  bu i ld ing area and that  fur ther
test ing be under taken in  the area of  Test  P i t  113 to  eonf i rm that  the h is 'h  TCH value
found is  quest ionable.

LIMITATIONS

The f indings and eonelusions presented in this report are based upon the
interpretations developed from the available geologie, subsurfaee, and soil  chemistrv

data. These f indings and eonelusions are subjeet to eonfir ination and/or revisions as
addit ional information beeomes available. Faetors whieh inf luence the uti l ization of the
data have been diseussed in this report and loeal anomalies should be expeeted.
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TEST P IT  #  E \ST ING

TABLE 1
DUPONT GRID LOCATIONS

SOIL SAMPLING PROGRAM, JULY 1985
NIACHLOR PLANT SITE

NIAGARA FALLS, NEW YORK

Woodward.Clyde Gonsultants

N O R T I I I N G

1 2 8
1 : 9
1 3 0
1 3 1
L J L

133
134
118
119
r20
1 0 8
1 0 7
1 1 1
1 1 5
1 1 6
1 0 6
1 l ?
1 1 3
1 1 1
2 0 i
202
2 0 3
204
2 0 5

E1  310
E1 .110
E l569
E1  748
E1950
E2096
E2550
E2687
E2901
E3 i01
E25 i3
E2  910
E3100
E3238
E3386
E2906
L J { + N

E2986
E2953
E2?85
827 67
82i73
E2790
E2785

N 1 2 1 4
N l 1 4 8
Ni l  26
N 1 1 7 1
N 1 1 5 9
N i 1 9 5
N l { 1 6
- \ 1 3 0 9
N i 3 1 9
N 1 3 6 9
N 1 7 7 8
N 1 7 9 6
N 1 8 4 7
N 1 8 5 2
N 1 8 5 6
\ 1 8 8 9
) 'J 1 8;6
N l J S - l
N 1 6 5 8
N 1 7 9 9
N 1 7 9 2
N 1 7  9 9
N 1 8 0 5
N 1 8 0 7
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TABLE 2
CTIEMICAL ANALYSES INDICATOR PARAMETERS

soIL SAMPLING PROGRAM, JULY 1985
NIACHLOR PLANT SITE

NIAGARA FALLS, NEW YORK

Meta ls

Bar iu rn  Lead Copper
Arsenie 'v lereury Zine
C a d m i u m  S e l e n i u m
Chrom ium S i lver

Other Organies

Tet rahy  dro th iope ne
1 , 4 - D i c h l o r o b u t a n e
2- \ {e thy ' l fu ran
A n i l i n e
O- t -h lo roan i l ine
\ l - ,  P-Ch loroan i l ine
l  ,  2 .  { -Tr  ie  h lo robenzene
I  Iexach lo robenzene

fotal  Chlor inated
Hvdrocarbons-(TcH) Sean

Polveh lo r ina ted  B iphenv l  (PCB)

P C B - 1 2 4 2
P C  B - l  2  { 8
P C B - 1 2 5 1
P C B - 1 2 2 1

Total  Reeoverabie Phenols
ffi
Cvanide and Sulf ide Reaet iv i tv

Volat i le Orqanies

Chioromethane
Vinyl  Chlor ide
Chloroethane
Bromomethane
2-Chloroethyl  Vinyl  Ether
Ethy I  Benzene
Methylene Chior ide
Chlorobenzene
I , l - D i c h l o r o e t h v l e n e
l .  1  -  D i  e h l o r o e t  h a n e
t  n a n s -  1  , 2  -  D i  e h i o r o e t h v  l e n e
Chloro f  o rm
1,2-  D ich lo roe thane
1,  1 ,  1 -Tr ieh lo roe thane
Carbon ' Ietrachlor ide

Bromodieh lo romethane
1 ,2 -D ieh lo ropropane
t  r a n s -  1 , 3 .  -  l ) i c h l o r o p r o p e n e
l r i e h l o r c e t h v  l e n e
B e n z e n e
e i s -  1 . 3 -  D i  e h l o r o p r o p e n e
l ,  1 ,  2 -Tr ich lo roe thane
Dibromoch loromethane
Bromoform
Te t  rachloroethy Iene
1- ,1 ,2 ,2 -T  e t  raeh lo roe thane
Toluene
1,.1- Diehlorobenzen e
1 ,2-D ieh lo robenzene



Test  Pi t
No.

128

129 ,  130

111 ,134S ,134D

113

106

l0?

108

114 ,  115 ,  116 ,  117

TABLE 3
CHEMICAL PARA M ETER TESTING

FOR EACH TEST PIT
SOIL SAMPLING PROGRAM, JULY 1985

NIACHLOR PLANT SITE
NIAGARA FALLS, NEW YORK

Woodward.Clyde Consultants

Chemica l
Ind ica tor  Parameters (  1  )

B a r i u m ,  C o p p e r ,  P C B  1 2 2 l , P C B  l 2 - 1 2
P C B  1 2 4 8 ,  P C B  1 2 5 4

C o p o e :

T o t a l  ( l v a n i d e .  P C B  1 2 4 8 ,  O t h e r
O r q a n i e s ( l ) .  c v e n i d e  t r n d  S u l f i d e
R e a e t  i i , i t v

T o t a l  C y a n i d e ,  O t h e r  O r g a n i c s ( 2 ) .
Cyan ide  and Su l f  ide  React iv i t v

Zine, Other Organies,
P C B  1 2 4 8

O t h e r  O r g a n i e s ( 2 ) ,  P C B  1 2 . 1 2 ,  P C B  l 2 - 1 8 ,
P C B  1 2 5 . {

P C B  1 ] - 1 8

{ l l  n e t a i s  e \ e e p t  c o p p e r ,  O t h e r
O r q a n i e s ,  P C B  L 2 { 2 ,  P C B  1 , 2 1 8 ,
P C B  1 2 5 - 1

O t h p n  O n o q n i o c ( 9 )118 ,119 ,120

(1)  Al l  test  p i t  samples l is ted on Tabie 3 were tested for  the Volat i le  Organies l is ted
in Table 2, Total Reeoverable Phenols and Total Chlorinated Hvdroearbons, in
addi t ion to  the parameters l is ted above.  Test  P i ts  131,  132,  133 were tested for
Volati le Organies, Total Reeoverable Phenols and TCH. Test Pits 201-205 were
tested for  PCBs only .

(2) Only tetrahydrothiopene, 1,4-diehlorobutane, and 2-methlyfuran of the Other
Organics l isted on Table 2 were tested for.
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T A B L E  7
C O M P A R I S O N  O F  O R G A N I C  A N A L Y S I S  T E C H N I Q U E S

S O I L  S A M P L I N G  P R O G R A M ,  J U L Y  1 9 8 5
N I A C H L O R  P L A N T  S I T E

N I A G A R A  F A L L S ,  N E I ^ I  Y O R K

A 1  1  V a l u e s  i n  P P M

T E S T  P I T  N O .

V O L A T I L E
O R G A N I C

T O T A L
T C H

A N A L Y S I  S

JAR
H E A D  S P A C E

ANALYS I S *

( - )  B e l o w  D e t e c t i o n  L i m l t

z ,  J 6

3 6 8  . 4 2

2  . 3 8

5 . 8 9

7  . 4 7

t ' .  / J

43 .90

ND-None  De tec ted

l U O

1 0 7

1 0 8

1 1 1

1 1 ?

1 1 4

1 1 5

1 1 7

1 1 9

r z v

1 . 2 8

r29

1 3 0

1 3 1

1 3 2

1 3 3

1  3 4 S

1  3 4 D

o ,09

0 .11

o .06

n  n 7

U .  U 6

o  . 07

o .  09

L . Z

ND

ND

. 3 8

1 3 . 6

N D

ND

ND

1 1

ND

1 . 8

ND

ND

t 7

ND

ND

ND

1.3

ND

ND

*  The Jar  Head Space ana lys ls  va l .ues  shown are  an  average o f  the
j a r  h e a d  s p a c e  a n a l y s e s  t h a t  c o r r e s p o n d  t o  t h e  s a n p l e  r a n g e  f o r
c h e m i c a l  a n a l y s e s ,  d s  s h o w n  o n  t h e  t e s t  p i t  l o g s  l n  A p p e n d l x  B .



TABLE 8
C O M P A R I S O N  O F  O R G A N I C  A N A L Y S I S  R E S U L T S

F O R  T E S T  P I T S  3 ,  4 ,  1 1 ] . ,  A N D  1 1 3 ( 1 )
S O I L  S A M P L I N G  P R O G R A M ,  J U L Y  1 9 8 5

N I A C H L O R  P L A N T  S I T E
N I A G A R A  F A L L S ,  N E I ^ I  Y O R K

A I l .  V a l . u e s  l n  P P M

T E S T  P I T  N O .

V O L A T I L E
O R G A N I C

TOTAL
T C H

ANALYS I  S

JAR
H E A D  S P A C E

ANALYSIS (  2  )

1

1 1 1

4

1 1 ?

1 1  1 1

n  A c

U . J .  I 3 6 8 . 4 2

N D - N o n e  D e t e c t e d

q n  n

o.4

3 5 .  O

1 3 . 6

(  -  )  B e l . o w  D e t e c t  i o n  L i m i  t

(  1  )  T e s t  P l t s  3  a n d  4  w e r e  e x c a v a t e d  i n  N o v e m b e r  1 9 9 4  a n d  t h e
r e s u L t s  w e r e  l n c l u d e d  i n  t h e  t l C C  r e p o r t ,  " N i a c h L o r  S o i I  S a n p l i n g ,

N i a g a r a  P l a n t ,  N l a g a r a  F a 1 l s ,  N e w  Y o r k , "  d a t e d  M a y  3 ,  1 9 8 5 .

( 2 )  T h e  J a r  H e a d  S p a c e  a n a l y s i s  v a l . u e s  s h o w n  a r e  a n  a v e r a g e  o f  t h e
j a r  h e a d  s p a c e  a n a l y s e s  t h a t  c o r r e s p o n d  t o  t h e  s a m p l e  r a n g e  f o r
c h e m j . c a l  a n a l y s e s ,  a s  s h o w n  o n  t h e  t e s t  p i t  l o g s  i n  A p p e n d i x  B .
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PLANT PROPERTY LINE
(,quo / oR FENCE LtNE)

WORK ZONE
PERI M ETER

POT ENT I AL
SOURCE OF
FU6ITIVE
EMMISIONS

- CAVSTRUCTIAN
EOUNDRY

tl
ExcAvArtiu -t-
BARRICADE I

REG I ONS FOR PLANT EXCAVAT ION WORK
SOI  L  SAMPL I  NG PROGRAM,  JULY .  I 985

N IACHLOR PLANT S ITE
N IAGARA FALLS .  NEVI  YORK

PLATE 3
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HEALTH AND SAFETY PLAN

PROJECT NUNIBER:

PROJECT NA} IE :

P R O J E C T  ] 1 . \ N A G E R :

8- l  C ,1193-E

Niaeh lor  P lan t  S i te
Niagara Fal ls,  Ny
Soi l  Sampling

Jef  f rey  C.  Evans ,  Ph.D. ,  P .E.

INTRODUCTION

This  sa fe t l v  p lan  es tab l i shes  gu ide l ines  and requ i rements  fo r  worker  sa f  e t r ,
dur ing  eonduet  o f  f ie ld  and labora tory  (geoteehn iee i )  work  assoc ia ted  w i th  the  re fe reneed
pro jec t .  Employees  o f  Woodward-C lyde consu l tan ts  (wCC)  and Dupont 's  subeont rae tors
are  requ i red  to  read the  p lan  and s ign  the  compl iance agreement  a t taehed to  the  p lan .

SITE DESCRIPTION

The proposed Niachlor  p lant  s i te  is  locatec j  t r t  the Dupont
Niagara Fal ls ,  New York.  A var ie ty  of  compounds have been handied at
Al l  so i l  sampl ing in  th is  phase of  the invest igat ion wi l l  be per formed on
wi th in  the boundar ies of  the Niagara p lant .

WORK DESCRIPTION

Niagara Plant  in

the pro jeet  s i te .

DuPont  Proper ty

Work to be performed by !VCC and DuPont's subcontraetors ineludes exea-
vation of shallow test pits (3-1 feet) and soil  sampling. Soil  samples wil l  be eolleeted and
analyzed for indicator parameters.

HAZARD ASSESSMENT

The primary hazard assoeiated with scheduled f ield and laboratory work is
exposure to volati le eompounds. The known organie compounds present at the site, based
on November 27 through Deeember 5, 1984, soi l  samplings are l isted in Table 1.
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The pr imary  rou tes  o f  exposure  fo r  PCBs are  sk in  eontae t  and inha la t ion .

There fore ,  good persona l  h5 ig iene.  sk in  p ro tec t ion  ( ' f1 'vek ,  boots ,  g loves)  and s tn ic t

adherenee to  deeontaminat ion  procedures  are  most  impor tan t .  Resp i ra to rs  w i l l  a lso  be

requ i red  fo r  these tes t  p i ts  as  an  added precaut ion  aga ins t  dus t  inha la t ion .

GENERAL HEALTH AND SAFETY REQUIREMENTS

l .  Before  eommeneing  f  ie ld  o r  labora tory  work ,  a l l  \ tCC personne l  must

take  a  l vCC-approved med ica l  examinat ion .  Th is  requ i rement  i s  wa ived fon  ind iv idua ls

who i tave  taken the  examinat ion  dur ing  the  pas t  12  r ron ths .  Subeont rae tors  per to rming

work  a t  the  pro jee t  s i te  a re  u rged to  p rov ide  a  s imi la r  examinat ion  fo r  the i r  emplovees .

2 .  The S i te  Safe ty  Of f i cer  sha l l  ho id  a  meet ing  o f  a l l  f ie ld  personne l

( ine lud ing  subcont rac tor  personne l  ass igned to  i ie ld  work)  be fore  work  commenees.

Dur ing  the  meet ing ,  a l l  personne l  sha l l  be  prov ided w i th  a  eopy  o f  th is  sa fe ty  p lan ;  the

p lan  sha l l  be  rev iewed and d iseussed and ques t ions  answered;  and the  use ,  f i t  tes t ing ,  and

eare  o f  resp i re to rs  demonst ra ted .  S igned compl iance Agrec ;nent  fo rms sha l l  be  eo l lec ted

by ' rhe  Pro jee t  \ lanager  and f i led .  lnd iv idua ls  re fus ing  1 , r  s ign  the  fo rm shou ld  no t  be

a l lo ' , ved  to  work  on  the  pro jec t .

3.  The personal  protect ive equipment  speci f ied in  th is  p ian must  be

provided to a-l l  f ield personnei. Beeause respirators are specif ied, personnel shall  be

informed that  fae ia l  ha i r  that  in ter feres wi th  proper  i i t  o f  respi rators  must  be removed.

1. .\11 f ield personnel ; 'nust inform the Site Safety Off ieer before entering

the work s i te .  At  least  two members of  the f ie ld  erew must  be on s i te  whenever  work is

to be performed.

5. A projeet safety log should be used to reeord entry and exit dates and

times of ai l  IVCC and subeontraetor personnel and of projeet site visitorsl aeeidents'

injuries, and i l lnesses, ineidenees of safety infraetions by f ield personnel; air quali ty and

personal exposure monitoring data; and other safety related matters.
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6.  Smoking,  eat ing,  and dr ink ing shal l  not  be permi t ted on the s i te .

7.  Whenever  poss ib le ,  i ie ld  personnel  should work f rom a posi t ion upwind

of  test  p i t  exeavat ions.

8.  Beeause the work wi l l  ce per for rned in  month of  Ju ly ,  heat  s t ress iv i l i

be an impor tant  facton in  safety .  Heat  s t ress symptoms mey oeeur  at  any level  o f

proteet ion;  and c iepending on temperature and humid i ty  of  the a i r  there eould be work

shut  down and rest ing per iods at  speci f ic  t ime in terva ls .

] , i . \ \ I } IU } I  WEAR,  \ {ORK T IME IN  FULLY ENCAPSULATING OR

SEALED BARRiER PROTECTIVE  GAR\ iENT

A m b i e n t  T e m p e r a t u r e

A b o v e  9 0 o F

8 5 0  -  g 0 0 F

9 0 0  -  g 5 0 F

7 0 0  -  g 0 0 F

6 0 0  -  7 0 0 F

5 0 0  -  6 0 0 F

3 0 0  -  5 0 0 F

B e l o w  3 O o F

l lax imum Wear ing T ime (hr)

r l  ' ) ;

0 . i 0  *

1 .00  *

1 .5  0

2 .0  0

3 .0  0

5 .0  0

8 .0  0

*  Ant ic ipated temperatures dur ing f ie ld  invest igat ions

l{CC wil l  developed a work/set schedule for Level C using this information for guidance,

as heat stress may be eneountered due to expeeted cl imatic eondit ions. In order to reduce

the ehances for heat stress when f ield condit ions require Level C proteetion, a rest period

of 15 minutes outside the eonstruction boundary wil l  be required when the maximum

wearing t ime has been reaehed.
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DECO NTAMINATION PROCEDURES

There  w i l l  ce  a  Personne l  Deeontaminat ion  Sta t ion  prov ic ied  and

eont ro l led  by  DuPont -Ol in  a t  the  s i te .  Eyewash s ta t ions  r tus t  be  prov ided by  the

excavat ion  eont rac tor  a t  eaeh s i te  where  sueh opera t ions  are  underwa-v- .  I t  i s  impor tan t  to

remove immedia te lSr  any ' tox ie ,  eaus t ie ,  o r  eor ros ive  mater ia ls  tha t  mav eontac t  the  bod5r

dur ing  the  f ie ld  inves t iga t ion .  D isposab le  garments  p rov ide  e lean l iness  bu t  a re  eas i l y

damaged and shou ld  be  examined f requent l -v -  fo r  tears .  Contaminated  garments  shou ld  be

d isposed in  accordance w i th  DuPont -Ol in  p roeedures .  In  the  deeontaminat ion  s ta t ion

there  w i l l  be  separa te  buckets  o f  de tergent  so lu t ions  fo r  e iean ing  o f  boots  and g loves .

A lso  o ther  buckets  shou ld  5e  ava i lab le  fo r  r ins ing  ehern iea ls  o f f  the  sk in .

PROTECTTVE EQUIPMENT

Protect ive equipment  for  f  ie lc  pensonnel  is  l is ted below.

1.  Hardhat  (must  be worn by a i l  personnel  work ing wi th  heavy equipment

or  as requi red by the s i te  operator) .

2 ,  Safety  goggles or  g lasses (must  )e  worn by a l l  personnel  work ing wi th

heavy equipment  or  as requi red by the s i te  openator) .

3 .  Neoprene or  v i ton waterproof  g loves wi l l  be worn by '  a l l  pro jeet

personnel engaged in exeavating or sampling at the site.

4. Boots, steel-toed and waterproof (must be worn by' aII project

personnel  whi le  on the s i te) .

5. Polycoated \vek ( i .e. Syran Tyvek) and if  condit ions are wet,

waterproof pants (must be worn by al l  personnel engaged in exeavating and sampling).

6. Scott Respinators, half-mask, with Scott organic vapor cartr idges No.

642-OA, or equivalent.
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RESPIRATOR PROGRAM

DESCRIPTION

The Scot t  Twin Car t r idge Respi rator  or  equiva lent ,  (hereaf ter  ca l led

Respi rator) ,  eonsis ts  of  a  faeepiece wi th  a pai r  o f  chemical  ear t r idges,  f i l ters  or

car t r idges/ f i l ter  combinat ions as requi red by the speci f  ie  protect ion needed.

The facepiece may be e i ther  a fu l l  facepieee (v toOet  65) ,  prov id ing eye

protect ion in  addi t ion to  respi ratory  protect ion,  or  a  hal f  faeepiece ( t toCet  0+) .

LIMITATIONS AND WARNINGS

Al l  personnel  wi l l  read and understand respi rator  inst ruet ions,  the

complete respi rator  label  and the IMPORTANT WARNINGS packaged rv i th  each t1 'pe of

cartr idge. Twin Cartr idge Respirators SHALL NOT be used for f ire i ighting.

Car t r i dges  o r  f  i l t e r s  DO \OT  SUPPLY OXYGEN.  Do  no t  use  i n

atmospheres conta in ing less ' .han 19.5 pencent  oxygen by vo iume.

DO NOT use where the eontaminat ion ievel  is  immediate ly  dangerous to

L i fe  or  heal th .

l lespirators labeled for proteetion against airborne part icles onl-v wil l  not

be used for gases/vapors. Respirators labeled for proteetion against gasesu'vapors only

should not be used for airborne oart icles.

A respirator must be properly f i t ted to the individual to ersure proper

proteetion. Fit testing rvi l l  be performed by WCC's Health & Safety Off ieer.

Respirators wil l  not be worn when eondit ions sueh as a growth of beard,

sideburns, a skull  cap or temple pieces on eorreetive glasses prevent a good face seal with

either the ful l  or half faeeoieee.
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Contact  lenses wi i l  not  be worn whi le  wear ing a respi rator .

If  you sense any of the foi iowing danger signals, I \{1,IEDIATELY GET

INTO FRESH , \ lR.  (Your  ear t r idge or  f i l ter  may be used up,  or  abnormal  condi t ions may

be creat ing vepor  eoncentrat ions which are beyond the l imi t  o f  -v-our  respi rator) :

o you smel l  o r  tas te  ehemica ls ,  o r  i f  your  eyes ,  nose.  o r  th roa t  beeome

i r r i ta ted;

o  i t  beeomes  d i i f  i cu l t  t o  b rea the ;

o the a i r  you are breath ing beeomes uneomfor tab ly  warm;

o you fe l l  I ike vomi t ing or  beeoine Cizz-v.

FACEPIECE FITTING

A. Qualitat ive Leak Check:

1.  At tach organic  vapor  car t r idges.

2. Use Scott Fit-Chek ainpoules, or equal, and fol low instruetions on

ampoule earton.

3. Should any leakage be noted:

a. Retighten headstraps.

b. Check eondit ion of exhalation valve and seat. Repair i f  reouired.
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In the event  the facepieee CANNOT be adjusted so there is  no

leakage ,  DO NOT EN- fER THE AREA REQUIRING PRO' |ECTION.

Due to part icuiar faeial features, a different style or size Seott

face p iece may be requi red to  obta in a proper  f  i t .

Neeat ive Leak Check:

t .  Ad jus t  the  facep iece  w i thout  car t r idges  or  f i l te rs  a t tached,  by

pu l l ing  or  ex tend ing  the  upper  and Iower  headst raps .

2 .  \ f te r  faeep iece  has  been ad jus ted ,  e lose  o f f  bo th  in le t

conneet ions using palms of hands. Do not epply too much

pressure ;  o therw ise  the  facep ieee might  beeome d is to r ted  and

cause Ieakage.

3. Inhale slowiy and hold :reath momentar i l -v".  No leakage should be

detee ted  and the  facep iece  shou ld  be  drawn s l igh t ly  on to  the  face .

1 .  Shou ld  any  leakage be  no ted :

a .  Ret igh ten  headst raps .

b. Check condit ions of exhalat ion valve and seat.

In  the event  the faeepieee CANNOT be adjusted so there is  no leakage,

DO NOT ENTER THE AREA REQUIRING PROTECTION. Due to your

part icular facial features, a different style respirator may be required to

obtain a proper f i t .
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EMERGENCIES

ln the event  of  a  major  acc ident  or  l i fe- threatening s i tuat ion,  the !VCC

Si te Safety 'Of f icer  sha- l l  contact  DuPont ,  who wi l l  contaet  appropr ia te local  emergenel i

response erews.  Personnel  not  requi red to  ass is t  must  tnove to  a safe area.  The Si te

Saiety  Of f ieer  must  not i fy  the Heal th  and Safety  Of f ieer  (Rober t  Ehienberger)  and EOG

Heal th and Safety  Of  f  icer  (Michaet  Barboza) .

I l lnesses and minor  in jur ies occurr ing on-s i te  or  in  the laboratory must  be

repor ted to  the Pro ject  Manager  and at tended to inrmediate ly .  On-s i te  personnel  wi l l  be

br ie fed by '  DuPont  eoneern ing emergency procedures.

The telephone numbers and loeat ions of loeal ernengenc! '  serviees are

g iven be low.

Emergeney Serviee

Polee Department

Fire Department

Ambulanee Serviee

Hospital

Loeation

520 Hyde Park BIvd.

Niagara Falls, New York

520 Hyde Park Blvd.

Niagara Fells, New York

152  1g th

Niagara Falls, New York

Niagara Fa1ls l lemorial Medica-l

Center

621  1o th

Niagara Falls, New York

Number

2?8-81 I 1

285-1233

2844228

2?8-{000
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PROJECT PER.SONNEL

Personnel  author ized to  work on th is  s i te  are:

Jef f rey C.  Evans,  Pro ject  Manager ,  WCC Si te  Safety  Of f icer ,  WCC Fie ld Geoloeis t
l l ichael  Barboza,  Eastern operat ing Group Heal th  and Safety  of f icer
Robert Ehlenberger, Plymouth \Ieeting Health and Safetv of f icer

AIso author ized to  enter  and work on the s i te  are speci f  ied employees of  Dupont  -  o l in
and author ized subcontraetors.

PROJECT SAFETY PERSONNEL

Personnel  responsib le for  implement ing th is  safety  p ian are the pro jeet
\ lanager  and Si te  Safety  of f icer .  Thei r  specr t ic  responsib i l i t ies and author i tv  are
descr ibed in  the wcc Hazardous l \ 'aste Heal th  and Safetv  \ lanual .

SAFETY PLAN APPROVAIS

Miehael Barboza, Eastern Operating Group
Health and Safety Off icer

Date

Robert C. Ehlenberger, plymouth l leeting Off iee Date
Health and Safety Off icer

Jeffrey C. Evans, Projeet Manager Date
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TABLE 1
TLV DATA OF CONTAMINANTS

FROM PREVIOUS SOIL SAMPLING, WHERE AVAILABLE

C h e m i e a l  N a m e

Benzene

Gamma-Benzene Hexachlor ide

Bromoform

Carbon Tetrachloride

Chloroform

Cyanide

Dichlorobenzene

Diox in

Mercury

Methylene Chloride

Tetraehloroethylene

Toluene

Trichloroethylene

1,1,2,2-T et  raehloroethane

PCB*

Threshold Limit Values are
There is not an estabiished

TLV-Time
Weighted
Average

10  ppm

o.s  mg /m3

0 .5  ppm

5 ppm

10  ppm

4

5  m g / m u

50  pp rn

l0  mg  rn3

0 .05  mg /mJ

100 pprn

50  ppm

100  ppm

50 pprn

1  ppm

1  mg /m3

established for Arachlor 1242.
TLV for Arachlor f 248.

TLV-Short'ferm Exposure
Limi t

25  ppm

20 pprn

50  ppm

t O t l  n n m- - "  r r ' "

150  ppm

200 ppm

5 ppm

2  m o / m  3
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LOG of TEST PIT No. 106
DATE i  125185  suRFAcE  ELEvAT toN L O C A T T O N  S e e  p l a t e  1

. l

l s_ l

; I L
n l E

Hls
: \

I
I-.1

I

J
I

I-l
l-.1

I

I
I
l-1
l
l

:

D E S C R I P T I O N

i.lJ

a a
< ;
i  v)  : :
f i >  =
o <  o
<z -
[ J <
I

F i I 1 Dark  g rey  coarse  to  f ine  sandy  s l l t y  GRAVEL
w l t h  c i n d e r s ,  c o b b l e s ,  b r i c k  a n d  c o n c r e t e
f ragments ,  b roken g lass

t ) . l >

Fi11 :  Brown coarse
SAND and SILT wi lh

to f lne gravel ly
c inders ,  cobb les  ,

coa rse  to  f l ne
b r i ck  f r agmen ts 4

Fi l l :  Dark  g rey  coarse  to  f lne  sandy  s t l t y  GRAVEL
w l E h  c i n d e r s ,  c o b b l e s ,  b r l c k  a n d  c o n c r e t e

F * a  x ^  - rr r a g E e n L s ,  b r o K g r  g r a s s

0

C o m p l e t  i o n  b e o t h  4 _ _

Proiect Name NIACHLOR

F e e t Water  Depth  -  - - F e e t

P r o  i c n  i

Aate  7  /25 /85

hor  84C4193-EN
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LOG of TEST PIT No. ro7
DATE 7  /24 /85  suRFAcE ELEvATToN L O C A T T O N  S e e  p l a r e  I

-
F

IJJ
o

U)
t!
J
n

U)

D E S C R I P T I O N

U
O A
< ;
; >  E
O <  o
<z -
u J <
I

F111:  Gray  s i l t v  GMVEL

F111 :  Gray  SAND and  S ILT

F111:  Brovrn  coarse
w l t h  c l n d e r s ,

Eo f l ne
broken

sandy coarse
g l a s s ,  b r o k e n

to flne GRAVE
m e t a l  p i p e .

C o m p l e t i o n  D e p t h  a  - _ f e e t F  o o t

__ Pro jec t
Project Name -_-IIA$ME

Water  Depth

84c4 193-E
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LOG of TEST PIT l lo. ro8
D A T E  7  / 2 3 / 8 5  5 U R F A C E  E L E V A T T O N L O C A T T O N  S e e  p l a r e  1

=
F
n
IIJ
o

0

a
i l t

o--
D E S C R I P T I O N

LU

O A
< ;
; >  E
O <  o -
<z -
u l <

Gray  s l l t y  GMVEL

Black SAND and SILT

F i l l :  B ro r rn  s i l t y  c l * { y  w iEh  a  t r ace  o f  sand

Comple i lon  Depth  4  __  Feet Water  Depth O a t e  7  / 2 3 / 8 5
Project Nsms ___NIACHL0R Pro jec t  Number 84c4 I  93-E
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LOG of TEST PIT No. r11
DATE 7125 /85  sURFACE ELEVATTON L O C A T T O N  S e q  P l a t e  1

; l a
:l u]
I ld
ft l?
: (- l

I-{
I

I
I

Ir-l
l
l21

I
l

3 -

l-l
, l"l

1

j
I
l-l
:

:

:

r

D E S C R  I P T  I O N

LU
Q A
< =
; >  E- ' J  O -
o < o .
<z -
L U <
I

3"  Aspha l t

91ack si l ty GRAVEL (asphalt  base)

F t l1 :  Brown grey  s i l t y  coarse  to  f ine  grave11-y  coarse
to  f ine  SAND wi th  Bou lders ,  C lnders ,  Br lck
fragments

0 . 8 0

0

0 .  30

0 . 4 0

C o m p l e t i o n  D e p t h  4  - -

Proier:r  Name NIACHLOR
F e e t Water Depth -  ---  Feet
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F i l l :  B l a c k  s i l t y ,  c o a r s e  t o
w i t h  C l n d e r s ,  C o n c r e t e

f ine SAND and GMVEL
t r - ^  ^ - ^ -  +  -r  ! d 5 u t s r t L 5

F i l 1 :  B rown  coa rse  t c  f i ne  g rave l l y ,  coa rse  to  f l ne
sandy ,  c l ayey  S I I_T  w i th  b r l ck  and  conc re te
f ragment,s

-C o m p l e t i o n  D e p t h  4  _ _  F e e t  W a t e r  D e p t h  -  
= _ _ F e e t  D a t e
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F i l l :  G rey -B lack  coa rse  to  f l ne  sandy  coa rse  to  f l - ne
GRAVEL w i th  c i nde rs ,  cobb les ,  bou lde rs ,  b roken

91ass ,  b r l ck  f r agmen ts

0

0

0
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F i . 1 1 Dark  g ray -b ro r ^m coa rse  l o
f  i ne  GMVEL w i th  c i nde rs ,
b r o k e n  g 1 a s s ,  b r o k e n  D i o e

f i n e  s a n d y ,  c o a r s e
c o b b l e s ,  b o u l d e r s ,

b r i ck  f r agmen t . s

t o
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0

0

C o m p t e t i o n  D e p t h  3 . 8 3  _  r e e t W a t e r  D e o t h  3 . 8 3 - -  Feet  gs1"  7  /24  /85

-  P r o j e c t  N u m b e r  8 4 C 4 1 9 3 - EProject t lame -- NI4CElel
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DATE 7 l24 l85  suRFAcE  ELEVATIoN L O C A T T O N  _  S e e  P l a t e  I

- l  a
t w

- - I  I
I t -

t - 1 4

h t >
xls

l
I_l

l
:
J
l
I
J
J
I

l
I
l
j
J
I
I
j

D E S C R I P T I O N

LU

< ;
L Y / E
r n /  E

o <  o
<z -
l-Ll <
I

F i L l :  D a r k  g r a y  c o a r s e  t o  f i n e  s a n d y ,  s i l t v '  c o a r s e

to  f i ne  GRAVEL  w i th  c i nde rs ,  b roken  g1 -ass ,

b r i ck  and  conc re te  f r agmen ts

l l

0

0

C o m p l e t  i o n  D e p t h

P r o i e c t  N a m o

3 .25  pss l

NIACHLOR

Water  Deoth 3 25 F e e t  D a t e
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F i l l :  Da rk  g ray  coa rse  to  f  i ne  SAND and  GMVEL w i th
c i n d e r s ,  b r i c k  f r a q m e n t s

F 1 1 1 : Bror ,m- red  coarse
c l a y e y  s 1 1 t  w i E h

r - ^  F i n o  - - r - J ' -  ^ f a V e l l v

br i ck  f r agmen ts

U

0 . 2

4 .2

0

( N o t e :  N o r t h s i d e
d a r k  g r a y
c  i n d e r s  ,
f r aq :oen ts

o f  t e s t  p i t  f r o n  l - 4
coarse to :  l : re  SA-\D

b r i c k  f r a g m e n t s ,  a n d
)

f e e t  c o n t a i n e d
and  GMVEL w i th
l a r g e  c o n c r e t e

C o m p l e t  i o n  D e p t h  4  F e e t fYater Depth 4 _,__ Feet D a t e 7 / 15/95-
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F i l l :  ) a r k  g r a y  c o a r s e  t o  f i n e  s a n c v .  s i l t y  c o a r s e  t J
f ine GMVEL 0

F i l l B rown  coa rse  to  i i ne  sandv  S ILT  and  CLAY
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C o m p l e t i o n  D e p t h  4  _ _  F e e t W a t e r  D e o t h _ -  F e e t D a t e 7  / 23 /85
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f  ine GMVEL
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F i l l :  B r o w n  c o a r s e  t o  f i n e  g r a v e l l y '  c o a r s e  t o  f i n e
s a n d y ,  c l a y e y  S I L T
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C o m p l e t i o n  D e p t h  4  -  F e e t  W a t e r  D e p t h  
-  

- - - F e e t  D a t e  /  / t J / 6 )
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T o p s o i l

D a r k  g r a y  c o a r s e  t o  f i n e  g r a v e l l . , , ,  s a n d y ,
c l a v e v  S I L T

G r a y  c o a r s e  t o  f l n e  s a n d y ,  s i l t y ,  c o a r s e  E o
f ine GMVEL

Brown  coa rse  to  f i ne  sandv  S ILT  and  CLAy

Comple t  ion  Depth  _+-_  f  ee t
Project Name __JlA!t&QB

Water  Deoth

Pro jec t

psls  7 /23/85
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F i l l :  G r a y - b l a c k  s i 1 c y ,  s a n d y  G M V E L  w i t h  w o o d ,  c o n -
c r e E e ,  a n d  b r i c k  f r a g m e n t s ,  b r o k e n  p i p e

0

F 1 1 1 :  B r o w n  g r a v e l l y ,  s a n d y  S I L T  w i t h  w o o d ,  c o n c r e L e ,
and  b r i ck  f r agmen ts

0

F i l I :  B l a c k  s a n d v  S I L T  w i t h  c i n d e r s ,  b r i c k  f r a e m e n t s

0

F i l : R .ed -b rovm sandy  S ILT  w i th  b r i ck  f r agmenc .s

0

C o  mp le t  ron  De p t  h  4__ F  ee t Water  Depth  -  
_ - * -  Feet D a t e /  /  L Y / 6 )
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F i l 1 :  D a r k  g r a y  s l l r y ,  s a n d y  G R A V E L  ( a s p h a l r  b a s e T

Tan-da rk  g ray
SILTY CLAY

m o t t l e d  c o a r s e  t o  f i n e  g r a v e l l y ,  s a n d y

C o m p t e t i o n  D e p t h _  4 _ _ F " " t -  W a t e r  D e p t n
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Aspha l t

Dark  g ray  s i l t y ,  sandy  GRAVEL  (Aspha l t  Base )

0

F i l l :  D a r k  g r a y  g r a v e l l y ,  s a n d y  S I L T  w i t h  c i n d e r s ,
g L a s s ,  b r i c k  f r a g m e n E s

0

Be ige -b rown  coa rse  Eo  f i ne  g rave l l y ,  sandy  S IL f i  CLAY
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n

C omp le t  ion  De p t  h  4  __  F  ee t
proiecr Namo NIACHLOR

Water  Deoth  - _-- Feet

P r o  i c

Date  7  /22185
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F i l l :  G ray  sandy ,  s i l t y  GRAVEL
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F i l 1 :  G r a v - b r o r r n  c o a r s e  t o  f i n e  s a n d y ,  s i 1 t y ,  c o a r s e

to f ine GRAVEL
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F i l l :  G r a y - b r o w n  c o a r s e  t o  f i n e  s a n d y ,  s i 1 t y ,  c o a r s e

to fine GRAVEL
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C o m p l e t  i o n  D e p t h
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Water Depth I  - , --  Feet Date 7 /23/85
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APPENDIX D

Soi l  sanpl ing for  the NIACIILOR Pro jeet  was eondueted between July  19,
1985 and Ju ly  25,  1985.  This  appendix  eonta ins a summary of  resul ts  for  eaeh test  p i t .

Test  P i t  106 -

Test  P i t 107  -

Test  P i t 108  -

Test  P i t  106 is  loeated on the conra i i  r ight -of -way,  just  nor th of  the new
cell bui lding. -\ sarnple was taken from 0 to -1 feet and grain-size analysis
elassif ied the sampie as dark gray eoarse to f ine sandv si l ty gravel with
einders, eobbles, eonerete and briek fragments, and broken glass. ovA
head spaee anaiysis detected volati le organics at the 1-,2-,and 4-foot
in terva ls ,  wi th  va lues ranging f rom 0.25 to  4 ppm. chemieal  analys is
deteeted the presenee of  z ine (0.2T ppm) and hexaehlorobenzene (0.031
ppm).

Test  P i t  107 is  loeated in  the proposed new eel l  bu i ld ing.  The or ig ina l  test
p i t  loeat ion was loeated at  E2910-N1zz6.  . \  Iarge s lab of  eonerete was
eneountered at  a  l - foot  depth so the test  p i t  was moved 5 feet  west  to
E2905-N1776.  This  loeat ion a lso eneountered a eonerete s lab at  a  l - foot
depth,  so the test  p i t  was moved to the aetual  ioeat ion,  E2910-N1zg6,
where there was a gap between two large pieees of eonerete. A sample
was taken from 0 to i l  feet and grain-size anal5rsis classif ied the sample as
brown eoarse to f ine sandy eoarse to f ine gravel with einders, broken
glass, and broken rnetal pipe. ovA head spaee analysis did not deteet any
volati le organies. chemieal analysis deteeted the presenee of 1,1,1-
t r ieh loroethane (0.09 ppm),  PCB 1242 (3s ppm),  and pcB 1248 (10.2 ppm).

Test Pit 108 is loeated on the east bank of Gil l  Creek in the old Building
310 Exeavation Projeet. The original location of E2s4g-N1?g6 was
obstrueted at a l-foot depth by a large pieee of eonerete. The test pit
was moved to E2553-N1796,  where no eonerete was eneountered.  A
sample was taken from 1 to 4 feet and grain-size analysis classif ied the
sample as brown si l ty elay with a traee of sand. ovA head spaee analysis
did not detect any volati le organies, and ehemical analysis showed a TCH
value of 2.38 ppm.



Test  Pi t  111 -

Test Pit 113  -

Test  P i t 1 1 4  -

Test  Pi t 115  -

Woodward.Clyde Consultants

Test Pit 111 is loeated at the new brine polishing building. A sample was
taken from 0.5 to 4 feet, and grain-size analysis elassif ied the sampie as
brown gray silty eoarse to fine gravelly eoarse to fine sand with boulders,
einders, and briek fraginents. OVA head spaee analysis detected volati le
organics at 1-,2-,and 4 foot depths, ranging from 0.30 to 0.g0 ppm.
chemieal analysis did not deteet the presenee of anv eontaminants.

Test Pit 113 is loeated in the new sludge buiiding. A sample was taken
from 0'5 to 4 feet, and grain-size analysis elassif ied the sample as brown-
blaek eoarse to f ine gravelly sandy elayey si l t  with briek and eoncrete
fragrnents. ovA head spaee analysis deteeted volati le organies at al l
depths,  ranging f rom T.s to  20 ppm. chemical  anarys is  found 1,1, r -
t r ieh loroethy lene (0.11ppm) and rcH had a va lue of  36g.42 oom.

Test  P i t  i1-1 is  loeated a long the new ra i l road s id ing.  A sample was taken
from 0 to  3.5 feet ,  and gra in-s ize analys is  e lass i f ied the sample as gray-
eoarse to f ine sandy eoarse to f ine gravel with einders, eobbles, boulders,
broken glass, and briek fragments. ovA analysis did not deteet any
volati le organies. Groundwater was eneountered at 3.b feet. chemieal
analys is  deteeted the presenee of  1 ,1,1- t r ieh loroethv lene (0.06 ppm),
mercu rv  (0 .013  ppm) ,  z ine  (3 .g5  ppm) ,  and  hexaeh lo robenzene  (0 .003  ppm) .

Test  P i t  115 is  loeated a long the new ra i l road s id ing.  A sample was taken
from 0 to 3.83 feet, and grain-size analysis elassif ied the sample as dark
gray-brown eoarse to f ine sandy eoarse to f ine gravel with einders,
eobbles, boulders, broken glass and pipe, and briek fragments. ovA head
spaee analysis did not detect any volati le organies. Groundwater was
eneountered at 3.83 feet. chemical analysis deteeted the presence of
1 '1 ,1- t r ich loroethane (0.0? ppm),  ehromium (0.06 ppm),  lead (1.14 ppm)r
mereury (0.007 ppm),  z ine (1.3 i1  ppm),  and hexaehlorobenzene (0.ote ppm).

116 - Test Pit 116 is located along the new rai lroad siding. A sample was taken
from 0 to 3.25 feet, and grain size analysis elassif ied the sample as dark
gray eoarse to fine sandy silty eoarse to fine gravel with einders, broken
glass, and briek and eonerete fragments. OVA head spaee analysis did not

Test Pit



Test Pit tr7 -

Test Pit 118  -

Test Pit 119  -

Test Pit r20 -

Woodward.Glyde Consultants

deteet any volati le organies. Groundwater was eneountered at a depth of
3.25 feet .  chemieal  analys is  deteeted the presenee of  1 ,1,1-
t r ieh loroethane (0.08 ppm),  ehromium (o.zg ppm),  mereury (0.006) ,  z inc
(0-10 ppm),  hexaehlorobenzene (0.184 ppm),  and a TCH value of  4 .90 oom.

'fest Pit 117 is locatec along the new rai lroad siding. A sample was taken
from 1to 4 feet, and grain-size analysis elassif ied the sample as brown-
red eoarse to f ine sandy gravelly elayey si l t  with briek fragments. ovA
head spaee analysis deteeted voiati le organies at 2- and 3- foot depths of
0.2 and 4.2 ppm. Groundwater  was eneountered at  a  depth of  , l  feet .
chemieal  analys is  deteeted the presenee of  1 ,1,1- t r ieh loroethane (0.14
ppm),  bar ium (3.S2 ppm),  mereury (0.01 ppm),  z ine (O.OO ppm),  and
hexachlorobenzene (0.01 ppm).

Test  P i t  118 is  ioeated a long the new entranee road.  A samole was taken
from 0.5 to  4 feet  and gra in-s ize analvs is  c lass i f ied the so i l  as brown
eo&rse to  f ine gravel lSr  eoarse to  f ine s i rndv c iayey s i l t .  oVA head spaee
analys is  d id  not  deteet  any vo lat i le  organies.  chemiear  analvs is  showed a
TCH va lue  o f  5 .89  ppm.

Test Pit 119 is located along the new entranee road. A sample was taken
from 0.5 to 4 feet, and grain-size analysis elassif ied the sample as brown
eoarse to f ine sandy eoarse to f ine gravelly clayey si l t .  oVA head spaee
analysis deteeted the presence of organies at 3 and 4 feet, with value of 2
ppm and 5 ppm, respeetively. chemieal analysis showed a TCH value of
7 .47  ppm.

Test Pit 120 is loeated along the new entranee road. A sample was taken
between 0.5 and 4 feet, and grain-size analysis elassif ied the sample as
brown eoarse to f ine sandy eoarse to f ine gravelly clayey si l t .  ovA head
space analysis did not deteet any volati le organies. Chemieal analvsis
showed a TCH value of  8 .?3 ppm.



Test Pit 128  -

Test Pit L29 -

Test  Pi t 130  -

Tes t  P i t  131  -

Test Pit L32 -
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Test Pit 128 is loeated on the proposed new entranee road. A sample was
taken from 0 to 4 feet and the test pit log indieated f i l l  ranging from
gray-black si l ty sandy gravel to red-brown sandy si l t  and eontained wood,
briek and eonerete fragments, and einders. ovA head spaee analysis did
not deteet any volati le organies. Chemical analysis detected the presence

of  bar ium (1.14 ppm) and eopper  (11.?3 ppm).

Test Pit 129 is located on the proposed new entrance road. A sample was
taken from 1.5 to 4 feet, and grain-size analysis elassif ied the sample as
tan-dark gray mott led eoarse to f ine gravelly sandy si l ty elay. ovA head
spaee analysis deteeted the presence of volati le organies at al l  depths,
ranging f rom 40 ppm to 1 ppm. chemieal  analys is  ind ieated the presenee

o f  1 ,1 ,  1 , - t r i eh lo roe thane  (O .OZ ppm) .

Test  P i t  130 is  loeated on the proposed new entranee road.  A sample was
taken f rom 1to 4 feet ,  and gra in-s ize analys is  e lass i f ied the sample as
beige-brown eoarse to f ine gravelly sandy si l ty etay. oVA head spaee
analysis did not deteet any volati le organies. Chemieal analysis did not
deteet the presenee of any eontaminants.

Test  P i t  131 is  located on the proposed new entranee road.  A sample was
taken f rom 1to {  feet ,  and gra in-s ize analys is  e lass i f iec l  the sample as
beige-brown eo&rse to f ine graveliy sandy si l ty ela5r. oVA head spaee
analysis did not deteet volati le organies. Chemieal analvsis did not deteet
anv volatile organies.

Test Pit 132 is loeated on the proposed new entranee road. A sample was
taken from 1.5 to 4 feet, and grain-size analysis elassif ied the sampie as
beige-brown eoarse to f ine gravelly sandy si l ty elay. ovA head spaee
analysis did not deteet any volati le organies. Chemieal analysis did not
detect any volati le organies.



Test  Pi t 133 -

Test  Pi t 134  -
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Test Pit 133 is loeated on the proposed new entranee road. A sample was
taken from 1.5 to 4 feet, and grain-size analysis elassif ied the sample as a
beige-brown coarse to f ine gravelly sandy si l ty ela5r. OVA head spaee
analysis deteeted the presenee of volati le organies at the 4-foot level of 4
pp,Tl .  Chemieal  anal5rs is  showed a TCH value of  43.g ppm.

Test Pit 134 is loeated on the east baek of Gil l  creek south of the new
stage c lar i f ier .  A shal low (3 to  + foot )  and deep (? to  g foot )  samples
were taken and both were classif ied as gray-brown coarse to f ine sandy
sil ty coarse to f ine gravel f i l l .  ovA head spaee anarysis did not deteet
any volati le organies. Groundwater was eneountered at a depth of g feet.
chemieal analysis deteeted the presenee of trans-1,2-diehloroethvlene
(0 .09  ppm) .

Test  P i ts  201-205 -  Test  P i ts  201 through 205 are loeated in  the proposed eel l
bu i ld ing.  The purpose of  these test  p i ts  was to  retest  for  pCB
eontaminat ion d iscovered in  Test  p i t  2  (ereavated I I IZg/g l ) .  Test  p i t  201
was plaeed on the original loeation of Test Pit2, whieh was loeated in the
field' The originai loeation of Test Pits 202 through 205 was to be a 10
foot x 10 foot squa-re' with a test pit in eaeh eorner and Test pit 201 in
the i 'n idd le.  Dur ing exeavat ion,  however ,  a  eont inuous eonerete s t rueture
was found at a l-foot depth, running southwest to northeast through this
square area '  Therefore,  Test  P i ts  202 through 205 were p laeed as shown
on Plate 2, enabling the design depth of 3.5 feet to be reaehed. Chemieal
analysis of the samples for PcBs deteeted pcB L242 and 124g in al l  f ive
samples' Total PCB eoneentrations for eaeh test pit were as fol lows:
Test Pit z0r-2s.9 ppm, Test pit 202-92.6 ppm, Test pit 203_30.9 ppm,
Test  p i t  204-SZ.Z ppm, and Test  p i t  20b_61.3 ppm.
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ELEMENT

1. B. Continueo

ADVANCED ENVIRONMENTAL SYSTEMS

STANDARD ADDITIONS DATA SHEET

i  s P K / l  A B S )  C . D K / )  A R q

U N I T S :  M I L L I G R A M S , / L I T E R ,  O R  P P M

1  s D K , / 1  A I r q
J  v L  L \ / F I N  C O N C r *

C O P P E R O. IB3 4 .625 /0 .205 1 .25 /0 .221 2 .5 /0 .262 I i . 7 3 . 9 9 8

\ - \ JT  r .LK 0.c01 0 .625 /0 .02L r .25 /0 .039 2 .5 /0 .078 B D L . 9 9  9 9

l:l
l:9
l  BB

190

1I:

C O P P E R 0 .001 0 .625 /0 .020 L .25 /0 .037 2 .5 /0 .077 B D L . 9 9 9

BARIUM - 0 .003 5 .0 /  0 .004 7  . 5 /0 .008 I0 . c  0 .010 4 . 1 5 . 9 9 5

* r i r r r  i s  t h e  c o r r e l a t i o n  c o e f f i c i e n t .

+ / -  c o r r e l a t i o n  c o e f f i c i e n t  i s  o u t s i d e  o f  c o n t r o l  w i n d o w  o f  0 . 9 9 5

T E S T  P I T  N O .  A E S  S A M P L E  N O .

I 2B
L29
130

1 8 8 6  ( F i r s t  S a m p I e  L i s t e d  A b o v e )
1 8 8 7  ( S e c o n d  S a m p l e  L i s t e d  A b o v e )
1 9 0 2  ( T h i r d  S a m p l e  L i s t e d  A b o v e )



: ' ,  S T O M E R :  D U P O N T
- - C B  C O D E :  A Z B

TABLE 4  AREA B

C .  M E T A L S  C O N T I  D .

ADVANCED ENVIRONMENTAL SYSTEMS
==============================
STANDARD ADDITIONS DATA SHEET

1  S P K / I  A B S a  d n r r  / a4  - r ^ /  z  A u b

U N I T S :  M I L L I G R A M S , / L I T E R ,  o R  P P M

3  S P K , i 3  A B S F I N  C O N C f *
S.  +  I  ELEMENT---l-
e70  I  LEAD---t-
e71 I  LEAD
- - - t -

- 0 .001 2 .5 /0 .005 5.0 /a .0 r4 10 .0 , / 0 .030 l r i
I . I q . 9 9 8

- 0 .001 2  . 5  / 0  . 006 5.0 /0 .01s
" c . 0 /0 .029

B D L  1 9 9 9

0 .000 2  . 5  / 0  . 0L4 3 .0 ' 0 .a21 ) .0 .0 /0 .021 B D L 9 9 8

e_!?
9 7 L

: ' ( t rP(- r rpv

M F P ' I T D V

*23 n n ,  , o c0 .1  ' i 6 n n r  , 1  n
. v v -  : \ l 0 .013 9 9 9

*  15 AA2 t  22 004 /3L n a <  1 A
w w )  ) 1 0 .001 t i 9 8

O O ?  M t r P ' I I P V

*  13 .00L /20 .002 /24 .005  /  37 0 .006 9 9 5
t  1 6 . 0025  / 22 004 /28 00s l31 0 .010 o o /

9 7 0  S I L V E R 000 0 .5 /0 .024 I . 0 , , 0 .043 I  ^  A  . , . 3 D L 9 9 9
q  /  |  \  I  l t s  a 3 .00 0 .5 /0 .024 r .0 /  0 .049 a l

B D L 9 9 8

s7 2l
- - - l

J  I L  V I , H - i  l n 0 .3 , ' 0 . 024 1.0 /0 .04s 2 .0 i0 .093 B D L 9 9 9

S ILVER 0 .00 n  i  n r  1 I  . 0  ' 0 . 044 2 .A /0 .088 B D L . 9 9 9::l
2lI
9 7 2

CHROMIUM 0 .001 L .25 /0 .009 z . ) / u . u ] - > s .0 /0 .028 0 .6 . 9 9 9

CHROMIUM 0 .002 L .25 /0 .008 2 .5 /0 .0 i 1 5 . 0 , , 0 . 0 2 9 0 . 7 9 9 9 8

CHROMIUM 0 .001 L .25 /0 .007 2 .s /0 .014 5 .0 , ' 0 . 30 B D L 9 9 9
o o "

::l L E A D 0 .00 2 .5 /0 .014 s .0 /0 .027 r 0 .0 i  0 .060 BDL 9 9 8

" r r r  i s  t h e  c o r r e l a t i o n  c o e f f i c i e n t .

/ -  c o r r e l a t i o n  c o e f f i c i e n t  i s  o u t s i d e  o f

- B e l - o w  d e t e r m i n a b l e  l i m i t s .

T E S T  P T T  N O .

c o n t r o l  w i n d o w  o f  0 . 9 9 5

AES SAMPLE NO.

970
9 / t

9 7 2
9 9 7

r14
1 1 5
a a .
r t b

TT7



C U S T O M E R :  D U P O N T
- n h
J  \J I '  \ -UU.L  :  H .L  b

TABLE 4  AREA B

C .  M E T A L S  C O N T ' D .

ADVANCED ENVIRONMENTAL SYSTEMS

S T A N D A R D  A D D I T I O N S  D A T A  S H E E T

1  ^ ^ t ,  / 1
I  \ P K  /  I  A H \

U N I T S :  M I L L I G R A M S / L I T E R ,  O R  P P M

1  ^ n r ,  /  1 F I N  C O N CN , / A R q r *

0 .001 0 .0 I25 /0 . ] LL 0 .025 /0 .026 0 .050 /0 .052 B D L . 9 9 8

.-_ i
e70 l
- - - l
e]  L l-irtl

- - - l

lll't

_:::ryv__
::::ItYv__
::::I]YY--
::::I]:Y-_
S E L E N I U M

0 .0125 /0 .01 r0 .000 0 .024 /0 .026 0 .050 /0 .0s8 B D L . 9 9 7

0 .001 0 . 0 I 2 5 / 0 . 0 1 - t 0 .025 , , 0 .034 0 .050 /0 "069 BDL 9 9 9

0 .002 0 .0 I25 /0 .007 0.025 /0 .0 r5 0 .050 /0 .032 B D L . 9 9  6

:l: A R S E N I C - 0 .005 0 .0 r25 /0 .0L5 0 .025 , , 0 .054 0.050 /0 . r05 0 .006 9 9 6

9  7  1 i  A R S E N I C 0 .002 0 .0 r25 /0 .020 0 .025 ,  0 .036 0"0s0 /o"086 9 9 5

:::
A R S E N I C 0 .002 0 .0125 /0 .035 0 .025  0 .059 0 .050 /0 .L t4 0 .004 9 9 9

A R S E N I C 0 .020 0 .0125 /0 .046 0 . 0 5 0 i 0 . 1 i ; C . 0 2 r 9 9 9

Z  I N C 0 .168 0 . I 25 /0 .111 A . 2 )  z ' 0 . I 8 8 C . :  3 . 2 1 i 3 . 8 5 9 9 9

Z  I N C 0 .0 ;7 0 .125 /0 .090 C . 2 . i 0 . L i C C . r , 0 . I 3 4 1 .34 9 9 5

9 9 7

9 7 0

:l:
:l:
:ll
9 7 0

Z I } JC 0 .006 n  1 ) q / o  ) - ^ 4 .2=  c .1 i : 0 .5 /0 .075 0 .10 9 9 9

Z  I N C 0 .006 0 .L25 /a .C )9 n  ) \ / 0  q l
/  v . J L 0 .5 /0 .099 0 .06 . 9 9 9

B A R I U M - 0 .001 5 .0 /0 .007 1  . 5 /0 .0L0 10 .0 /0 .013 D D L 9 9 1

BARIUM 0 .000 3 .0 /  0 .007 7  . 5 /0 .00 ' 7 10 .0 ' 0 .012 B D L 9 9 5
:::

:l:
:::

BARIUM 0 .000 5 .0 /0 .007 1 .5 /  0 .009 10 .0  0 .012 B D L 9 9 5

B A R I U M - 0 .002 5 .0 /0 .003 7  . 5  / 0  . 007 10 .0  0 .0 I0 3  . 82 9 9 5

e70l
- - - l

CHROMIUM 0 .001 L .25 /0 .007 2 .50 /0 .0L5 q  n , / n  n ? n B D L 9 9 9

* ' r "  i s  t h e  c o r r e l a t i o n  c o e f f i c i e n t .

+ / -  c o r r e l a t i o n  c o e f f i c i e n t  i s  o u t s i d e

1 - B e l o w  d e t e r m i n a b l e  l i m i t s .

T E S T  P I T  N O .

o f  c o n t r o l w i n d o w  o f  0 . 9 9 5

AES SAMPLE NO.

I I 4
1 1 5
1 1 6
I r7

9 7 0
97r
972
977



: ' -  STCMER :  DUPONT
t  - '  5  UUU-L  :  AL  t r

S .  +  E L E M E N T U , 4 i J 5

TABLE 4  AREA B

C .  M E T A L S  C O N T I  D .

ADVANCED ENVIRONI1ENTAL SYSTEMS

S T A N D A R D  A D D I T I O N S  D A T A  S H E E T

1  ^ h r r  / l
I  \ P K  /  I  A X \

a  ^ r t r  / ^
/ .  J E F . I  Z  A I J b

U N I T S :  M I L L I G R A M S , / L I T E R ,  O R  P P M

1  q D K , ' ?  A R q F I N  C O N C 1 *

CADMIUM 0 .001 0 .L0 /0 .0 i 5 0 .25  / 0 .030 0  "  50  / 4 .463 B D L . 9 9 8

CADMIUM 0 .003 0  .  10 , / 0  . 0  i  7 0  . 25 ' ,C  . 0  3g 0 .  s0  / 0 .069 B D L 9 9 9

CADMI UM I  0 . 0 0 0 0.L0 /0 .0 r .5 0 .25 , , 0 .030 0.50 /  0 .06r B D L "  9 9 8

?12
:11
n_!?

??!CADMI U}l - 0 .001 0 .10 /0 . ] I t 0 . 25 , , 0 .030 0 "  s0 l0 .063 3 D L 9 9 5

* ' ' r r "  i s  t h e  c o r r e l a t i o n  c o e f f i c i e n t .

+ / -  c o r r e l a t i o n  c o e f f i c i e n t  i s  o u t s i d e  o f

T E S T  P T T  N O .

c o n t r o l  w i n d o w  o f

AES SAMPLE NO.

1 1 4
1 1 5
1 1 6
I 1 7

9 7 0
9t r
9 7 2
9 7 7

0 .  9  95



l - S : C M E R :  D U P O N T
5  L  l  ' t t F  .  a  / . 4

i  Er,eMe Nr u  ,  . \ t i 5 .

2. E. Conti.nued

ADVANCED ENVIRONMENTAL SYSTEMS

STANDARD ADDITIONS DATA SHEET

I  c P K , / l  l R q 2 SPK/2  ABS

U N I T S :  M I L L I G R A M S / L I T E R ,  O R  P P M

1  q D K , / ?  A R q F I N  C O N C r x

Z  I N C c .00 0 .5 /0 .044 )  1 / O  1 q 7 5 .0 /0 .341 0  . 27 .  9 9  7

c t

o o /

t r r r r  i s  t h e  c o r r e l a t i o n  c o e f f i c i e n t .

r / -  c o r r e l a t i o n  c o e f f i c i e n t  i s  o u t s i d e  o f  c o n t r o l  w i n d o w  o f  0

T E S T  P I T  N O . AES SAMPLE NO.

1 0 6 o o, ,1

9 9 5
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