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At ten t ion : Mr. Bev Adams

G e n t l e m e n :

Woodward-Clyde Consultants (WCC) is pleased to present the results of the

Qua l i t y  Assurance/Qua l i t y  Cont ro i  (QA/QC)  aud i t  on  the  Gi l l  Creek  sampl ing  program f rom

.lune g through 16, 1988 et Niagara Fai ls,  New York. Analyt ical  results were audited by WCC

personne l  in  i ceordanee : i th  the  New York  S ta te  Depar tment  o f  Env i ronmenta l  Conserva t ion '

State Contraet Laboratory Ptt tocol (NYSDEC-CLP) of November 1987.

I f  you havc eny quest ions, please eontact us. We appreciate the opportunity to

work  w i th  Du Pont  and Ol in  on  the  Gi l l  Creek  pro jec t .
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2 1  5  E 2 5 , l a a ,
F a x  2 1 5 - 8 3 r  l l : :

E.  I .  du  Pont  de  Nemout :  and ComPanY
26th  St ree t  and Buf fa lo  . {venue
Niagara  Fa l l s ,  New York  l {302

C B l R G G / v b g / W  M - 3 9 D

c c :  C .  B u e t i k o f e r
L .  P e n n i r n a n
F .  W a l i e r
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J a n u a r y  2 3 ,  1 9 8 9
8 8 C 2 0 5 6 - 2 A

Ol in  Corpora t ion
Lower River Road
Char les ton ,  Tennessee 3?310

At ten t ion :  Mr .  B la ine  Butaud

Re: Surface Water and Soi l  Chemistry
Qua l i t y  Assurance/Qua l i t y  Cont ro l  AuCi t
G i l l  Creek  Sed iment  S tudY

Sincerely,

WOODWARD-CLYDE CONSULTANTS

' ,n  I  t , ' ,
tf.t Ci-.n -c-d\ elC *,i. q4_

Rebeeca H. Young '  \
Assistant Projeet Scientist

A t , 1  4
. l / / L  l h  / t  . t
rJ,;l / l  /"1
/ v u r v L  

' v  
i ' -

Robert Gibson
Projeet Manager

Ot{  ces  r  C t re r  P '  : :  3a  J  t  es
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EXECUTIYE SUUTARY

A Qua l i t y  Assurance/Qua l i t y  Cont ro l  (QA/QC)  DEC-CLp aud i t  was  per io r r .ned
on the  ana ly t iea l  resu l ts  o f  sur faee water  and so i l  samples  co l lec ted  f rom Gi l l  Creek ,  l i :agara
Fa l ls ,  New York .  Sur faee water  and so i l  samples  were  eo l lee ted  f rom June g  th rough 16 ,  lggz ,
and were  ana lyzed by  Genera l  Tes t ing  Corpora t ion  (GTC)  o f  Roehester ,  New york .  Ten
sed iment  samples  and one dup l ica te  sample  were  ana lyzed fo r  the  Hazardous  subs tance I - :s ,_
(HSL)  Compounds.  F i f t y - four  sed iment  samples  and n ine  dup l ica tes ,  f i ve  sur faee wa ie :
samples ,  f i ve  e iu t r ia te  water  samples ,  and seven f ie ld  b lanks  were  ana lyzed fo r  s i te -spec i i : c
compounds.  Seven t r ip  b lanks  were  ana lyzed fo r  vo la t i le  o rgan ies .  E igh t  sed iment  samp^es
were  subcont rac ted  to  Midwest  Researeh Ins t i tu te  in  Kansas  C i ty ,  M issour i  fo r  d iox in  anc
furan  ana lys is .  The ana ly t iea l  da ta  were  aud i ted  by  woodward-c lyde consu l tan ts  (wcc)  auc : l
personne l .

Ho ld ing  t imes were  exeeeded fo r  f i ve  vo la t i le  ana lyses
ac id  ex t rac t ions  (BNA)  in  the  HSL s"mples .  Four  BNA ex t rac ts  were
ho ld ing  t imes fo r  the  s i te -spec i f  i c  compounds.

This deta i led eA/eC rev iew of  the Gi I l  Creek
vio la t ions.  However ,  g iven "he h igh ly  contaminated nature of

One BNA sur rogate  and two pes t ic ide /PCB sur rogates  exeeeded sp ike  recover \ ,
c r i te r ia  fo r  the  HSL ana lyses .  Phtha la te  in te r fe rence and sur rogate  d i lu t ion  were  a  p rob lem :n
severa l  o f  the  HSL pes t ic ide /PCB ana lyses .  One vo la t i le ,  twenty -one BNA and n ine ty - th ree
pest ic ide /PCB sur rogates  exceeded the  reeommended sp ike  reeovery  e r i te r ia  fo r  the  s i le -
s p e c i f i c  c o m p o u n d  a n a l y s e s .

E leven BNA and pes t ic ide  eompounds exeeeded the  mat r ix  sp ike  c r i te r ia  fo : "
the  HSL ana lyses .  S ix  meta ls  a lso  exceeded the i r  mat r i x  sp ike  reeovery  e r i te r ia .  one vo ia : : .e
and th ree  BNA mat r ix  sp ikes  exceeded the  mat r ix  sp ike  c r i te r ia  fo r  the  s i te -spec i f i c  compou:c
ana lyses .  Mat r ix  sp ike  compounds were  d i lu ted  ou t  in  most  pes t ic ide /pCB ana ivses .

B is - (2 -e thy lhexy l )ph tha la te  was de tee ted  in  one method b iank  assoc ia tec  \ r : : :
the HSL analyses.

and s ix  base/neut ra t -

ana lyzed ou ts ide  o f

d a t a  i n d i e a t e s  s e v e n a l  a n a . ' .  : : c a .

the  samples ,  these r , ' i o^a . . : , - - .s  a :e
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no t  eons idered to  5e  ser lous  ones .  The samples  do  eonta in  h igh  coneent ra t ions  o f  the

chemiea ls  ana iyzed.  A  Q. { /QC v io la t ion  resu l t ing  in  even an  order -o f  -magn i tude

eoneent ra t ion  d i f fe renee rou ld  no t  ehange tha t  eone lus ion .  Consequent ly ,  WCC recommends

that this set of  analyt icel  data be aecepted with the appropriate data qual i f iers and that

QA/QC cr i te r ia  be  adhered to  more  s t r i c t l y  dur ing  the  remedia t ion  phase o f  the  program as

eontam inant eoncentrat iotrs are lowered.



TAALE OF CONTENTS

I
I
I
I
I
I

Woodward.Clyde Consu ltants

1 n

2 .0

INTRODUCTION

QA/QC . \UDIT OF GENERAL TESTING DATA

2.1  LABORATORY ANALYTICAL  METHODS

2.2 HOLDING TTXE

t r l

2 .2 .2

HOLDING TIME -  HAZARDOUS
SUF'TANCE LIST
HOLDING TIME -  SITE -
SPECIF IC  COMPOUND L IST

2 .3  SU RROGATE SPIKES

2.3 .1  SURROGATE SPIKES -  HAZARDOUS
SUF'TAIiCE LIST

2 .3 .2 SURROGATE SPIKES -  SITE -
SPECIFIC COMPOUNDS LIST

2 .4 MATRIX SPIXES/YATRIX SPIKE DUPLICATES

2.4 .1  XATRIX  SPIK
HAZARDOUS

ES/MATRIX SPIKE DU PLICATES
SUBSTANCE LIST

2 .4 .2  IATRIX  SPIKES/MATRIX  SPIKE DUPLICATES
SITE.SPECIFI

METHOD BLANKS

C COMPOUND L IST

2 .5

P a g e  N u m b e l

1

l 0

t 2

I

2

2

J

A
!

A
a

9

-  HAZARDOUS

SITE-SPECIFIC

2 .6  INSTRUI {ENT TUNING AND CALIBRATION

2.6 .1  EQU!PyENT CALTBRATTON -  HAZARDOUS
SUBSTANCE LIST

2 .6 .2  EQUtPvENT CALTBRATTON -  S ITE-
SPECIF IC  COMPOUND L IST

t i r

t q t

VETHOD BLANKS
SUBSTANCE LIST
YETHOD BLANKS
COIPOUND L IST

r5

15

I O

l o

1 ?



-

I
r
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TABLE OF CONTENTS
(continued)

Woodward.Clyde Consultants

P a g e  N . :  n : e :

2 .7  TRIP /F IELD BLANKS

2.8  F IELD DUPLICATES

2.9  CHAIN{F .CUSTODY

QA/QC AUD]T OF YIDWESTRESEARCH INSTITUTE DATA

l 8

l 9

3 .0

4 .0 RECOVYEXDA?IONS

20

20

21



I
I
I
I
I
I
I
I
I
I
I

F
I
T
!
F
F
T
h

LIST OF TABLES

H A Z A R D O U S  S U B S T A N C E  L I S T  S A M P L E S
S A M P L E  I D E N T I F I C A T I O N S  A N D  P A R A M E T E R S  A N A L Y Z E D

SITE-SPECIF IC  COMPOUNDS SAMPLES

SITE-SPECIFIC COY POU} IDS

EQUIPMENT BLANK/TRIP  BLANK SAMPLES

MRI  DUPLICATE SAUPLE ANALYSIS  RESULTS

MRI SPIKED SAYPLE ANALYSIS RESULTS (4-T1O_SC(HSO))

MRI SPIKE CHECK RETiULTS

LIST OF HGURES

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

LIST OF APPENDICES

ELUTRIATE  PROCEDURE
P R O C E D U R E S  F O R  H A N D L I N G  A N D  C H E M I C A L  A N A L Y S I S

Woodward.Clyde Consultants

T a b i e  N u  m  b e c

F i R u r e  N u m b e r

I

O F  S E D I M E N T  A N D  W A T E R  S A Y P L E S

A n n e n d : r :



F
I
T
I
I
I
I
I
I
I

T
I
T
I
I
F
F
F
F
F

Woodward.Clyde Consultants

r .0 INTRODUCTION

This  repor t  p resents  Woodward-C lyde Consu l tan ts '  (WCC)  eua. : : , . .
Assuranee/Qua l i t y  con t ro l  (QA/Qc)  Aud i t  o f  the  ana ly t iea l  resu l ts  fo r  the  Gi i l  c reek  wa:e :
and sed iment  sampl ing  prog tam.  The Gi l l  Creek  sampl ing  program is  a  jo in t  inves t iga : :on
eommiss ioned by  E. l .  du  Pont  de  Nemours  and Company and the  Ol in  Corpora t ion  bo th  o f
N iagara  Fa l l s ,  New York .  Samples  were  co l lec ted  by  WCC in  June lggg (F igure  l )  anc
transported by General  Tcst ing Corporat ion (GTC) to their  laboratory in Rochester,  New yorx

for analyses. The semgles were analyzed using RCRA SW-846 Third Edit ion methods and
ho ld ing  t imes w i th  th€  Ncr  York  S ta te  Depar tment  o f  Env i ronmenta l  Conserva t ion  Cont rac :
Labora tory  Pro toeo l  (NYsDEc-cLP)  QA/Qc de l i verab les  paekage.  F ive  samples  we.e
subeontraeted to Empiru Soi ls,  Inc. in the Buffalo area for a grain size analyses. Eight samples
were  subeont rac ted  to  l id res t  Research  Ins t i tu te  (MRI)  in  Kansas  C i ty ,  M issour i  fo r  d iox in
and furan analysis.  Upon rceeipt,  the analyt ieal  data were audited by wCC audit  personnel
us ing  the  NYSDEC-CLP &cument .

2.0 QA/QC AUIXT O? GEXERAL TESTTNG DATA

Sirty-for scdiment samples, ten surfaee water samples, seven f ield blanxs,
seven tr ip bianks, end ninc dupl icates were col lected between June 9 through 16, 1ggg. The
ten sediment samplcs lbtcd in Table 1 were analyzed for the Hazardous Substance List  (HSL)
compounds.  The rcoe in i rg  f i f t y - four  sed iment  samples  l i s ted  in  Tab le  2  were  ana lyzed fo r
several  s i te-specif ie coopounds. Table 3 presents the si te-specif ic eompounds. The surfaee
water samples werc enelyzed for the si te-specif ic eompounds using two di f ferent analyt icai
procedures. Five sudeec weter samples were analyzed using the NySDEC-CLp and wi l l  be
referred to as raw rt tcr samples. The remaining f ive surface water samples were col leetec
wi th  pa i red  sur facc  scd iment  samples  fo r  per fo rmanee o f  the  U.S.  Army Corps  o f  Eng ineers
elutr iate procedure- Thc scdiments from the elutr iate pairs were also analyzed for grain size.
As part  of  the f ie ld sampl ing qual i ty eontrol ,  QA/QC f ield and tr ip blanks were col leeted anc
ana lyzed (Tab le  { ) .

r e v i e w e d .

In  accordance wi th  the NysDEc-cLp,  the fo l lowing eA/ec i tems we! .e
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Holdirg t imes

$urr3rte spikes

Irtr ir  spikes and matrix spike duplieates

Ictlp<t blanks

lnstrument tuning and ealibration

T?ip utd Field Blanks

Ficld Duplieates

Ctrin-of -C ustodv For ms

o

o

Each of the QA/QC i tcnr presented above eomprise a seet ion of this report .  Within eaeh

QA/QC sec' . ion, thc di f fcrcnt Cata sets are diseussed and QA/QC violat ions presented. In

instances where data fei lcd to meet QA/QC cr i ter ia,  the sample results were checked to see

that the eorreet quel i f icr  rere appl ied by the laboratory in accordanee with USEPA

Laboratory Data Val idet ioo documents.

2 .1 LABOSA1IOIY ANALYTICAL METHODS

AII sedimcnt end raw water samples were analyzed using methods ei ted in the

SW-846 th i rd  ed i t ion  (d re f t )  (November  1986) .  The e lu t r ia te  water  samples  were  ana lyzed

using the methods referrnccd in the EPA Teehnieal Report  EPA/CE-81-1, EPA/Corps oi

Eng ineers ,  Teehn ica l  Commi t tee  on  Cr i te r ia  fo r  Dredged and F i l l  Mater ia l ,  Procedures  fo r

Hand. l ing and Chemical Andvsis of Sediment and Water Samoles, May 1981 (Appendix A).

2.2 HOLDING TIIE

The ho ld i rg  t ime is  de f ined as  the  amount  o f  t ime f rom sampie  rece ip t ' ,o

extract ion and/or analysis.  Dif ferent holding t imes are speeif ied for aqueous and sediment

samples .  For  aqueous samples ,  the  vo la t i le  o rgan ics  ana lyses  must  be  per fo rmed w i th in

four teen days  o f  sample  rece ip t .  Semi -vo la t i le  aqueous ana iyses ,  wh ich  ine lude base/neut ra l

ex t rac tab les ,  ac id  ex t rse tsb les  (BNA)  and pes t ic ides /PCBs requ i re  tha t  the  sample  f ,e

ex t rac ted  w i th in  seven days  o f  rece ip t  and ana lyzed w i th in  40  days  o f  ex t rae t ion .  The vo la : : .e

ana iyses  fo r  sed iment  samples  must  be  per fo rmed w i th in  four teen days  o f  sample  reee:p : .

Semi -vo la t i le  sed iment  ana lyses  requ i re  tha t  the  sample  be  ex t rae ted  w i th in  14  days  o f  reee l r :

and ana lyzed w i th in  {0  days  o f  ex t rac t ion .  Mereury  p repara t ion  and ana lys is  mus:  occJ :
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wi th in  28  days  o f  sample  rece ip t  in to  the  labora tory .  A l l  o ther  meta ls  must  be  prepared ar .C

ana lyzed w i th in  6  mont fs  o f  sample  da te .

2.2.1 HOLDING TIME - HAZARDOUS SUBSTANCE LIST

AI I  pest ic ide/PCB ext raet ions and analyses were wi th in  the speci f ied holCing

t imes.  However ,  f ive of  e leven vo lat i le  samples exeeeded the analys is  ho ld ing t ime o i

fourteen days. Due to QA/QC problems, six of eleven base/neutral, aeid extraetable (BNA)

samples requi red re-er t reet ion outs ide the ext raet ion hold ing t ime.  These s ix  samples were

re-analyzed wi th in  the {0 day hold ing t ime of  both the f i rs t  and the seeond ext ract ion date.

The fo l lo r ing  is  a  summary  o f  HSL samples  wh ich  exeeeded ho ld ing  t ime

l i m i t s :

Parameter

Vo la t i les  (Method 8020)

Para  mete?

Sample
Number

2-T6-SC, 2-T6-MC
3-T8-MC, 1-T4-SC, 3-T8-SC

Sample
Number

No. of Days Exceeding
Analvt ieal  Holdins Time

No. of Days Exeeeding
Ext rac t ion  Ho ld ine  T ime

3
2

BNA (Me thoC 8270) 5-4G Dup,  5-4G
4-T10-SC,  4 -T10-MC
5-5G,  1 -T1C

2.2.2 EOLDTNG TIME - SITE_SPECIFIC COMPOUND LIST

ELUTRIATE SAHPLE& Al l  volat i le and semi-volat i le extraet ions a:.C

ana lyses  were  w i th in  :he  reeommended ho ld ing  t ime fo r  a l l  samples .

SEDIi lENT SAUPLES Al l  volat i le analyses and semi-vota:. .e

ex t rae t ions  oeeur red  w i th in  respec t ive  ho ld ing  t imes.  A l l  pes t ic ide /PCB ex t rae ts  h  e :e

ana lyzed w i th in  the  spec i f ieC ho ld ing  t ime.  However ,  four  BNA samples  were  ana lyzed ou :s 'dc

the  fo r ty  day  ho ld ing  t ime.  These exeeedances  are  presented  be low:

22
20
18



I
I
I
I
I
t
I

F
T
T
I

T
I
F
F
F
F
F
F
T

Woodward.Clyde Consultants

No.  o f  Days  Exeeed ing

- a -

Parameter
Sample
Number Ana lv t i ca l  Ho ld ing  T ime

B N A  ( M e : h o d  t Z 7 0 ) 1-T4-SC, 3-T?-2D,
3-T7-2D dup,  3-T8-2S

lAf  I |ATER SAMPLE$ Al l  volat i le and semi-volat i le extraet ions
and analyses oeeurtrcd r i thin their  respeet ive holding t imes for al l  samDles.

2.3 SUII(XIAtE SPIKES

surrqrtc spikes are isotopical ly labeled eompounds used to quant i tate
recoveries'  Spikes rct t  rdded to at l  volat i le,  semi-volat i le and pest ieide/pcB samples.
Toluene-d8, bromofluoro0cnzene and bromoehloropropane were used to spike the volat i le
samples analyzed for tb HSL. samples analyzed for s i te-speeif ic volat i le compounds were
spiked with 2,3,S-tr iocthylbenzene. Nitrobenzene-dS, 2-f luorobiphenyt,  terphenyl-dt4,
phenol-d6, 2-f luoroplrnol rnd 2,4,6,- tr ibromophenol were used to spike the base/neutral  and
aeid extractable samplcr rnelyzed for the HSL. only ni trobenzene-db and Z-f luorobiphenyl
were used as surrogate rgi tc l  for the BNA samples ana-lyzed for the si te specif ie eompounds.
Dibutylehlorendate and tctrechloro-meta-xylene were used to spike the pest ic ide/pcB
fraet ion in both HSL and r i tc specif ic samples.

2.3.I ST'BTOGATE SPIKES - HAZARDOUS SUBS"TANCE LIST

All  volat i le sutrogate spike reeoveries were within acceptable pereent
reeovery ranges'  one base/neutral  sample exeeeded the aceeptable percent recovery range
for ni t robenzene-dS. Four pest ic ide/PCB samples and one method blank exceeded the
acceptable pereent reeovery range for dibutylch. lorendate (DBC). Three pest ieide/pCB
samples exceeded the aceeptable pereent reeovery range for tetrachloro-meta-xylene (TcMX).
Both  DBC and rcMX were  d i lu ted  ou t  o f  seven samples .  L is ted  be low are  the  samples  w i th
surrogate spike exeeedances:

t 2
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Surrogate
Comoound and Range

Ni t robenzene-d5 (23-  I  2  0 )
Dibutylchlorendate (20- 1 S 0)
Dibutylchlorendate (2 0- 1 b 0)
Tetraehloro-meta-xylene (40- 1 S 2)
Dibutylchlorendate (2 0- I  b 0)
Dibutylchlorendate (20- I  b 0)
TetracNoro-meta-xylene (40- 1 S 2)
Tetrachloro-meta-xylene (4 0- 1 S 2)
D ibu ty lcNorendate  (20-  1  S0)
Dibutylehlorendate (2 0- 1 5 0)
Tetraehloro-meta-xylene (40- 1 S 2 )
Dibutylehlorendate (2 0- I  b 0)
Tetraehloro-meta-xylene (40- 1 5 2)
DibutylcNorendate (20- 1 S0)
Tetraeh-loro- meta-xylene (40- I  b 2)
Dibutylchlorendate (2 0- I  S 0)
Tetrachloro-meta-xylene (4 0- I  S 2)
Dibutylchlorendate (2 0- 1 S 0)
Tetraehloro-meta-xylene (40- 1 S2)
Dibutylchlorendate (Z 0- 1 5 0)
Tet raeh lo ro-meta-xy lene (40-  1  5  2 )
Dibutylchlorendate (2 0- 1 S 0)
TetracNoro-meta-xylene (40- 1 5 2)

laboratory should have re-

blank surrogate fai lure.

3-T8-SC
5-4G Dup
5-4G

5-5c
r -T1-C
1 - T 1 - C M S
1 - T 1 - C M S D
Method B lank
2-T6-SC

2 - T 6 - M C

3 - T 8 - M C

1-T4-SC

3-T8-SC

3 - T 8 - S C ( y S )

3 - T 8 - S C (  M S D )

22
Phthalate Interferenee
Phthalste Interf erenee

28
Phthalate Interferenee
Phthalate Interf erenee
Phthalate Interf erenee
Phtha.late Interf erenee
OrtsiOe QC Limit
Diluted Out
Di lu ted Out
Di lu ted Out
Di lu led Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out

Aeeor{iry to llySDEC_CLp methodology, the
extracted and re-enrlytcd r l l  samples assoeiated with the method

Lt.t S'BROGATE SPIKES - STTE-SPECIFIC COMPOUND LIST

ELUTRIATE SAMPLE& All surrogate recoveries for the voiati te
compounds were wi th in  thc acceptable recovery er i ter ia .  S ix  BNA samples exceeded recovery
eriteria for the sumogate 2-f luorobiphenyl. Seven pesticide/PCB samples exceeded reeovery
cr i ter ia  for  both pest ie ide sunogates DBC and TCMX. The e lut r ia te samples wi th  surrogate
exeeedances are i isted trelow.
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2-F luorob ipheny l (43-116) ,  D ibu ty lcNorendate  (2 {_  I

2-Fluorobiphenyl (49-1 16)
Dibutylchlorendate (24- 1 S4)
Tetrach. loro-meta-xylene (24- I  S4)

2-Fluorobiphenyl (43-1 1 6)
Dibutylehlorendate (24-t  S4)
Tetrachloro-meta-xylene (24_ 1 S4)

2-Fluorobiphenyl (49- 1 1 6)
Dibutylchlorendate (24- 1 S4)
Tetrachloro-meta-xylene (24- I  54)

2-Fluorobiphenyl (43- I  16)
Dibutylehlorendate (24-1 S4)
Tetraehloro- m eta-xylene (24- 1 5 4)

2-Fluorobiphenyl (43-1 16)
Dibutylchlorendate (24-1S4)
Tetraehloro- meta-xylene (24- I  54)

Dibutyleh. lorendate (24- 1 54)
Tetraehloro-meta-xylene (24- 1 b4)

2-Fluorobiphenyl (49-1 1 6)
Dibutylchlorendate (24- tS 4)
Tetraehloro-meta-xylene (24- 1 54)

Iaboratory should have ne-

blank surrogate fai lure.

volat i le ,  th i r teen BNA and sevenrv
spike recovery eriteria. Surrogate

S a m p l e

Method B lank

5 - 1  E

t-2E

2-28

3-2 E

3 -2EMS

3-2EMSD

4-2E

Pereent
Recoverv

36 ,164

34
Di lu ted Out
Di lu ted Out

39
Di lu ted Out
Di lu ted Out

35
D i lu ted
Di iu ted

4 l
Di lu ted Out
Di lu ted Out

42
Di lu ted Out
Di lu ted Out

Di lu ted Out
Di lu ted Out

40
Di lu ted Out
Di lu ted Out

Out
Out

pest ieide/PCB samples had surrogates exceeding
exceedances are i isted below.
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2-T6-3S

3-T8-3 D

3-T8-2D

3-T8-2  M

3-T8-  I  S

3  -T8 -3  S

3-T8-  1D

2 -T6 - lS

1 -T4 -SC(yS)

1 -T4 -SC(ySD)
1 -T4 -SC
4-T9-3D Dup

4-T9-3S

4-T9-3D

Method Blank
4 -T10-3S
4-T10-3  M
5-2G
4-T10-3  D
5-6G
5-5G
1-T1-C
1-T3-C
l-T2-C
2-T5-1D
2-T5-3S
2-T5-2D Dup

S a m p l e
Pereent

Reeoverv

59
Di lu ted Out

r22
Di lu ted Out

l 2 l
Di lu ted Out

t24
Di lu ted Out

122
Di lu ted Out

124
D i lu ted  Ou t

123
Di lu ted Out

125
Di lu ted Out

0
0

Di lu ted Out
l b

Di luted Out
D i l u ted  Ou t
Di lu ted Out

T2T
D i iu ted  Ou t

122
Di lu ted Out

139
Di lu ted Out

263
Di lu ted Out
Di iu ted Out
Di lu ted Out
Di lu ted Out
D i l u ted  Ou t
Di lu ted Out
Di lu ted Out
D i l u ted  Ou t
Di lu ted Out
Di lu ted Out
D i l u ted  Ou t
Di lu ted Out

2,3,  5-Tr i  methy lbenzene (60-  I  a0)
Dibutylchlorendate (20-t 50)
Nitrobenzene-db (29- I 2 0)
Dibutylchlorendate (20-1 b0)
Nitrobenzene-d5 (23- I 20)
Dibutylchlorendate (20-l S0)
Nitrobenzene-dS (23- I 2 0)
Dibutylchlorendate (20-1 50)
Nitrobenzene-d5 (23-1 20)
DibutylcNorendate (2 0- 1 50)
Nitrobenzene-d5 (23- I 20)
Dibutylchlorendate (2 0- I S 0)
Ni t robenzene-d5 (23-  I  2  0)
Dibutylch.torendate (20- 1 S 0)
Ni t robenzene-d5 (23-  1 20)
Dibutylch.lorendate (20- 1 b 0)
Nitrobenzene-d5 (23 - t20),
2-Fluorobiphenyl (30- 1 1 S)
DibutyleNorendate (2 0-1 S 0)
Nitrobenzene-d5 (2 3- I 2 0)
Dibutylehlorendate (20-1 b0)
Dibutyleh.torendate (2 0- I 50)
Dibutylchlorendate (2 0-1 50)
Ni t robenzene-d5 (23-  I  2  0)
Dibutylchlorendate (2 0- 1 S 0)
Nitrobenzene-d5 (23- I 2 0)
Dibutylehlorendate (20- I b0)
Nitrobenzene-d5 (23- I 2 0)
DibutylcNorendate (20-1b0)
Dibutylchlorendate (20-1 b0)
Dibutylehlorendate (20- I S0)
DibutyleNorendate (20- 1 S 0)
Dibutylehlorendate (20- 1 b 0)
Dibutylehlorendate (20-t S0)
Dibutylchlorendate (2 0- 1 b0)
Dibutylchlorendate (20-1 S0)
DibutylcNorendate (2 0-1 S0)
Dibutylchlorendate (20- I b 0)
Dibutylchlorendate (2 0- 1 S0)
Dibutylehlorendate (2 0-1 S 0)
DibutyleNorendate (20-1 S0)
Dibutylehlorendate (2 0-1 b0)
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2-T5-2D
2-T5 -2DMS
2-T5-2DMSD
2-T5-  1S
2-T5-1D Dup
2-T5-2S
2-T6-2D
2-T6-2DMS
2-T6-2DMSD
2-T6-  I  D
2 -T6 -3  D
2 -T5 -3  D
2-T6-2S
3-T7-2S
3 -T7 -1S
4 -T l  t - 2D
4 -T1 I -2DMS
4-T11 -2DMSD
4-T11 -2S
4-T9-2D
4-T9-1S
4-T9-  1D
4 -T11 -  I  D
4 -T11 -1S
4 -T11 -3  D
4-T10-  1S
4-T11-3  D  dup
4-T11-3S
4-T9-1M
5-3G
4-T9-2D
4-T9-2S
4 -T11 -1M
5-4c
3 -T7 -1D Dup
3-T8-1D Dup
3-T7-1D
Method Blank
3 -T7 -2D
3-T?-2D Dup
3-T8-2S
4-T10-2S
4-T10-2D
4-T10 -1D

S a m p l e
Pereent

Reeoverv

Di lu ted Out
D i l u ted  Ou t
D i l u ted  Ou t
Di lu ted Out
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i i u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i i u ted  Ou t
D i l u ted  Ou t
Di lu ted Out
D i l u ted  Ou t
D i l u ted  Ou t
Di lu ted Out
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
Di lu ted Out
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D i l u ted  Ou t
D ! lu ied  Ou t

156
D i lu ted  Ou t
D i l u ted  Ou t
Di . lu ted Out
D i l u ted  Ou t
D : .u :ed  Ou t
Dr lu ted  Ou t

Dibutylchlorendate (2 0-t  b 0)
D ibu ty lch torendate  (20-  1  b  0 )
Dibutylehlorendate (2 0- I  S 0)
Dibutylchlorendate (2 0- 1 b 0)
Dibutylchlorendate (2 0- 1 50)
Dibutylehlorendate (2 0- 1 S 0)
Dibutylchtorendate (2 0- I  b 0)
D ibu ty lch lo rendate  (20-  I  S  0)
Dibutylchlorendate (20- I  S 0)
Dibutylehlorendate (2 0- 1 b 0)
D ibu ty lch lo rendate  (2  0 -  1  S  0)
Dibutylchtorendate (2 0- I  S 0)
Dibutylchlorendate (2 0- I  S 0)
Dibutylchtorendate (2 0- I  5 0)
Dibutylehtorendate (2 0- l  5 0)
Dibutylchlorendate (20-l  b0)
Dibutylei lorendate (20- I  S 0)
Dibutylchlorendate (20- 1 S0)
Dibutylchlorendate (2 0- I  S 0)
Dibutylchlorendate (2 0- I  S0)
Dibutylchtorendate (Z 0-1 S0)
Dibu ty lch lo rendate  (2  0 -1  S0)
Dibutylchlorendate (2 0- I  S 0)
Dibutylchlorendate (2 0- 1 S0)
DibutylcNorendate (2 0- 1 5 0)
D ibu ty leh lo rendate  (20-  1  5  0 )
Dibutylehlorendate (2 0-1 5 0)
DibutylcNorendate (20- 1 S 0)
Dibutylchlorendate (20-tS0)
Dibutylch. lorendate (2 0- 1 S0)
Dibutylehlorendate (2 0- 1 b 0)
Dibutylehlorendate (2 0- I  S 0)
Dibutylc i lorendate (2 0- 1 S 0)
Dibutylch.torendate (20- 1 b 0)
Dibutylehlorendate (2 0- 1 5 0)
Dibutylehlorendate (2 0- 1 S 0)
Dibutylchlorendate (2 0- 1 S 0)
Dibutylchjorendate (2 0- 1 S 0)
Dibutylc i lorendate (Z 0- 1 S 0)
Dibutylehlorendate (20- 1 5 0)
Dibutylehlorendate (2 0- 1 5 0)
Dibutylchlorendate (2 0- I  S 0)
DibutylchJorendate (2 0- 1 S 0)
D ibu ty lc i lo rendate  (20- tS0)
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Accordirg to NYSDEC-CLP methodology, the laboratory should have re-

extracted and re-anCyzed al l  samples associated with the method blank surrogate fai lures.

A lso ,  sample  2-T6- lS  shou ld  have been re -ex t rac ted  and re -ana lyzed fo r  the  base/neut ra l

eompounds Cue to txo 3utrogates exceeding reeovery er i ter ia.  Posit ive results for 2-T6-1S

should be eonsidered quel i tet ive (J qual i f ier)  and non-detects are inval id (R qual i f ier) .

n^l '  WATER SAMPLE* Al l  volat i le surrogate reeovery results were

wi th in  the  reeommendcd l :m i ts .  Two BNA and n ine  pes t ie ide /PCB sur rogate  ana lyses

exceeded spike recovery er i ter ia.  Surrogate exeeedanees are I isted below:

S a m p l e
Pereent

Reeoverv

203
274
924
202
2r3

40
166
155
37

r68
215

Surrogate Compound and Range

5 -1  E
5 -1EMS

5-1EMSD
1-2  E

2-2E
3-2  E

4-2E
Method Blank

Dibutylchlorendate (24-1 54)
Dibutylehiorendate (24- I  54)
Tetrachloro-meta-xylene (24- 1 54)
Dibutylehlorendate (24- 1 54)
Dibutylchlorendate (24-154)
2-Fluorobiphenyl (43-1 1 6)
Dibutylchlorendate (24- I  54)
Dibutylchlorendate (24-1 54)
2-Fluorobiphenyl (43- I  16)
DibutylcNorendate (24- I  54)
Dibutylehlorendate (24-1 54)

Aeeordirry to NYSDEC-CLP methodology, the laboratory should have re-

extracted and re-anelylcd r l l  samples associated with the method blank sumogate fai lure.

2.4 IATBII EPIEES/MATRIX SPIKE DUPUCATES

Vatrir spikes are used to evaluate the abil i ty of a given compound to be

extracted and deteeted for  a  g iven sample matr ix .  Matr ix  sp ike dupl icates ind icate the

relative precision per matrix. The spiked recovery is the pereentage of the spiking eompour.C

detected f rom the sample matr ix .  Matr ix  sp ikes are used on vo lat i le '  semi-vo lat : -e .

pest ie ide/PCB, and meta ls  analyses.  The percent  reeovery of  meta l  matr ix  sp ike and me:a-

matr ix  sp ike dupl icate analyses are used to va l idate the meta l  data associated wi th  that  sp i<e-
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Matr ix  sp ike  p€ t t€n t  reeovery  fa i lu res  fo r  vo la t i le ,  semi -vo la t i le  and pes t ic ide /pCB
eompounds are r-r-scd in eonjunct ion with other QA/QC information to val idate data.

LII IA?BIX SPIKES/MATRIX SPIKE DUPTJCATES
EAZABDOUS SUBSTANCE LIST

A netrir spike (MS) and a matrix
eaeh bateh of HSL nnplct for each sample matrix.
exeeeded by I I o4rnie compounds and 6 inorganic
MS and MSD semplcr : i th spiked reeoveries fai lures

sp ike  dup l iea te  (MSD)  were  ana lyzed w i th
The ranges of aceeptable recoveries were

ana ly tes  in  the  two MS and MSD samDIes .

are i isted below.

Sample Vat r i x  Sp ike

Pereent
Reeovery

Value

Pereent
Reeovery

L i m i t

1-T l -C (MS)

1 - T  I  - C ( y S D )

2-T6-MC(yS)

Pyrcne
HcAtachlor
Endrin
Brrium
Irrganese
Thellium

3rmma-BHC
Hcptachlor
Aldrin
Eadrin

lr2r{-Tr i c h.lorobenzene
l{Noro-3 - m ethylphenol
Aecnaphthene
tr{-Dinitrotoluene
Plrcne
3rmma-BHC
Hcptaehlor
Aldrin
Dicldrin
Endrin
{ , { ' -DDT
Ant imony
Barium
Silver
Sodium

208
32
20

64 .9
;2 .5
56 .7

135
0

6 .8
31

0
0

30
72.4
34

Di lu ted Out
Di lu ted Out
Diluted Out
Di lu ted Out
Di lu ted Out
Diluted Out

133 .3
0

3 .3
63 .8

3  5 -  142
35 -130
42 -  r  39
7 5-125
7 5-r25
7 5-r25

46-r27
35 -130
34 -132
42 -139

38 -107
36 -103
31 -  13  7
28 -8  9
35 -142
46-127
35 -130
34 -132
31 -13 .1
r . 4 - 1 J Y

23 -131
75 -125
75 -125
75 -125
1 J - I J D
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Pereent
Reeovery

Value

56
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out

S a m p l e

2-T6-yC(ysD)

P e r c e n i
Reeoverv

I la t r ix  Spike

lticNoroethene
3rana-BHC
Hcgtrchlor
Aldrin
Dicldrin
Endrin
arl'-Dm

62-r37
46-12i
35 -130
34 -132
1 l - r 1 , 1

4 2 - 1 3 9
2 3 - 1  3 4

I
r
t
I
I
I
r
r
t
I

Th' '-adt" of rne MS and MSD analyses were used to ealeulate
pereent differencc (BPDI vrlues for eaeh analyte. The fol lowing is a l ist of RpD values
exeeeded the RpD lirit vrlucs:

_ S a m p l e Vat r i x  Sp ike RPD Va lue R P D  L i m i t

l -T1-c(MS)&(ISD,  l , t_Dicruoroethene
Accnrphthene
Ptrtcoc
Bcgtrchlor
Al&in
Eatin
hriun
Crdnium
Crlcium

2-T6-MC(MS & (ySD) phroot
lrl-DieNorobenzene
f, -Xlttuo-di -n -propyla m i ne
lr!r,l-llichlorobenz ene
l{hlor!-3 -m e thylphenol
Aecorghthene
{-f,itroghe nol
2,{-Dinitrotoluene
Pyrcnc
geome-BHC
HcptecNor
Aldrin
Dieldrin
Endrin
4"1'-Dm
Barium
Copper
Lead
Si lver

*NC =  No t  Ca lcu ia ted

37
34
103

NC*
135
46

25.7
43 .8
22.7

40
50
92

200
200

72
51

r02
70

NC
NC
NC
NC
NC
NC
2 9 .0
84.  I
r25

r32.4

22
19
36
t l

43
45
20
20
20

35
27
38
23
33
19
50
47
36
50
' l l

43
38
45
50
20
,n
20
20



scyc.r lpD values wefe unable to be ealeurated due to
eompouncs beirt dlgtcrr out of the sampre. Inorganic sample results
matrix spike erccco* rc' eo*ec'y quali f ied by the laboratorv.
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d i l u t i o n  o f  t h e  s p i k i n g

tha t  were  a f fec ted  br , .

T.{.I IATIIX SPIKES/MATRIX SPIKE DUPLICATES
ITI-SPECIFIC COMPOUND LIST

Ih'  to lb 3g6"td number and type of eompounds being analyzed, di f ferentBNA Vatr ix sgirc (rD onpounds and their  respeet ive sw-g46 l imits were used. The BNAsemi -vo la t i le  corgb  rnd  l im i ts  were  l ,3 -d ieh lo robenzene (D- r?2) ,  l ,4 -d ich lo robenzene(20-12' l ) '  l '2-dici lc lDrucn€ (32-129),  hexachloroethane (40-1 rg),  r ,2,4-rr iehrorobenzene (44-r42) '  hexachlorfrdac (2{-116) and hexaehlorobenzene (D-1s2).  The MS eompoundsseleeted weh! TFqFI ' IG for the eompounds being anaryzed and acceptable percentreeoveries rycec aqIEIG(L

I
I
t
t
I
I
r
r
t
r

Itr .TRIATE 
SAMPLES

recoveries within tt acificd reeovery eriteria.
the spiked samplcr p-tc<t below.

All  volat i le and BNA

Six pest ic ide/pCB spikes

matr ix  sp ikes had
were d i lu ted out  o f

S a m p l e

3 - 2 8 ( M S )

3-2E(MSD)

Vatr ix  Soike

grooa-BHC
HcpteeNor
Aldrin
Dicldrin
Endrin
l,{ '-DDT

3rnma-BHC
HcptaeNor
Aldrin
Dicldrin
Endrin
{,{ '-DDT

Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out

Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Di lu ted Out
Diluted Out

Pereent
Reeovery

Value

Percent
Reeovery

L i m i t

56-  1  23
40 -131
40 -120
50 -126
56 -121
38-r27

56 -123
40 -131
40-120
50 -126
56 -121
38-r27
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Al l  inorgen lc  mat r ix  sp ikes  had recover ies  w i th in  cont ro l  l im i ts .

surxrENT sAupl,Ef i :  The ranges of aeeeptable reeoveries were
exceedec by one YoLrt i la rnd three BNA compounds in 8 spiked samples. The pest ieide/pCB
spikes were di lutcd out in r l l  VS and MSD samples. Consequenly,  RpD values could not be
ealeulated for t tpc coapounds. Al l  inorganie matr ix spike reeoveries were within tne
specif ied conttpl  l i r i t r  Prcscnted below are the pereent reeovery fai lures:

Samole

4 -T l1 -2D(yS )

4 -T1 l -2D(ySD l

2-Ts-2D(ys)

2-Ts-2D(\{SD)

Matr ix  Sp ike

trnma-BHC
llcgtrchlor
Al&in
Dirldrin
Ea&in
lra'-DDT

3rama-BHC
Ecgtechlor
Alfin
Dieldrin
El&in
T'LDDT

Hcnehlorobutadiene
3rama-BHC
UcgteeNor
Al&in
IDlcldrin
EaCin
Tt'.-DDT

Hcreehlorobutadiene
3rama-BHC
Ilcgtechlor
Aldrin
Dicldrin
Endrin
a,l ' -DDT
CNorpbenzene

Percent
Reeovery

Value

Di lu ted Out
Diluted Out
Di lu ted Out
Di lu ted Out
Diluted Out
Diluted Out

Diluted Out
Diluted Out
Diluted Out
Diluted Out
Diluted Out
Diluted Out

Spiked Too Low
Di lu ted Out
Di lu ted Out
Diluted Out
Di lu ted Out
Diluted Out
Diluted Out

Spiked Too Low
Diluted Out
Diluted Out
Diluted Out
Di lu ted Out
Diluted Out
Diluted Out

125

Percent
Reeovery

L i m i t

46-r27
35 -130
34 -132
3  1 -134
42-  13  I
23 -  1  34

46-r27
35 -130
34-r32
3  1 -  134
42 -139
23 -  1  34

24 -1  16
46-r27
35 -130
34 -132
3  1 -134
42 -139
23 -134

24 -116
46-127
35 -130
34 -132
31 -  13  4
42 -139
23 -134
65 -120
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S a m p l e Mat r ix  Sp ike

Pereent
Reeovery

Value

Spiked Too Low
Diluted Out
Diluted Out
Diluted Out
Diluted Out
Diluted Out
Diluted Out

Spiked Too Low
Di lu ted Out
Diluted Out
Diluted Out
Diluted Out
Diluted Out
Diluted Out

29
37

Diluted Out
Diluted Out
Di lu ted Out
Diluted Out
Di lu ted Out
Di lu ted Out

136
Diluted Out
Diluted Out
Di lu ted Out
Diluted Out
Diluted Out
Diluted Out

Pereent
Recovery

L i m i t

24 -1  16
46-r27
35 -130
34 -132
31 -134
42 -139
23-  1  34

24 -1  16
46-r27
35 -130
34 -132
3  1 -134
42 -139
23-  1  34

32 -129
40 -1  13
46-127
35 -130
34 -132
3  1 -134
42 -1  39
23 -134

24 -1  16
46-r27
35 -130
34 -132
31 -134
42 -139
23 -134

nine BNA analyses.

2 -T5 -2D(MS)

2 -T6 -2D(MSD)

1-T4-SC(MS)

1-T4-SC(MSD)

HcHeNorobutadiene
6ama-BHC
Hcgtrehlor
Aldn
lXcldrin
EaCin
lrl'-DDT

llcrtelgepobu tadiene
jrrna-BHC
Eqltrcilor
Al&in
IXcldrin
EaCin
{rl'-Dm

lJ-Dichlorobenzene
Ecnchloroethane
lrroe-8HC
Hrgtrchlor
AlOin
IllclOin
EaCin
+a'-DDT

Htrrchlorobutadiene
3rroa-BHC
Ecpucilor
AlCin
Dicldrin
EaCin
{rl'-Dm

RPD velncl  creeeded the RpD

The RPD exceedanees t f i !  pascnted below:

l im i ts  in  one vo la t i le  and



T
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S a m o l e- Vat r i x  Sp ike RPD Va lue

NC*
NC
NC
NC
NC
NC

NC
67
NC
NC
NC
NC
NC
75.9

NC
63
NC
NC
NC
NC
NC
NC

89
84
80
86
86
?9
65
NC
NC
NC
NC
NC
NC

SAHPLE& Alt volati le and BNA
In the pest ie ide/pCB f ract ion,  the

Woodward.Clyde Consultants

- 1 5 -

R P D  L i m i t

50
31
43
38
45
50

50
40
31
43
38
45
50
30

40
40
50
31
43
38
45
50

40
40
40
40
40
40
40
50
31
43
38
45
50

t
I
I
I
I
I
I

4-T1l -2D(\ . rS)  & ( ISD) j roma_BHC
Hcptecilor
Atfin
IXcldrin
EDCin
$f-Dm

2-T5-2D(yS) & (ySDl grrar-BHC
Ecrchlorcbenzene
Eegtrehlor
AEh
Dlcl&in
&in
$J-Dlyr
Clrobcnzene

2-T6-2D(MS) & (ySDl nr-ohforobutadiene
n-Gilor!benzene
jrrtr-BHC
Eatrhlor
AEi
Dh|Ctn
E5
TMDT

l-T4-SC(MS) & (MSD) tlOtehlorpbenzene
lrlDlchlorpbenzene
fJ-Dlchlorubenzene
ttdtoroethane
f'!|rllichlorobenzene
llr-cUorobutadiene
ItrncUocobenzene
jrrte-BHC
Hcatr.Abr
Aldtn
Dicldin
Ea&in
{rar-Dm

* = Not Calculated due to dilution problems.

I
I
I

I
t RAT TATER

reeover ies wi th in  acceptable l imi ts .
matr ix  sp ikes  had

c o m p o u n d  A l d r i n

I



exceeded tttc pra6ait rwrctfr eri teria of 40-120 pereent with recoveries of
matrix spikc .!d tt  garcot in the mstrix spike duplicate. Al l  RpD varues
reeommendcd l ir l tr  ?c tb rr lue BNA and pestieide/pcB fraetions.

Woodwa rd. Clyde Con su ttants
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3 0  p e r e e n t  i n  t h e

w e r e  w i t h i n  t h e

2.5 IIIUD trAXES

r l t l  u. lrs are samples of dist i l led, deionized, contaminant-free warerprepared in thc ltct ud r'rsed to eheek for laboratory eontamination during proeessing.
All  method bL- rr etccked for eontaminants. In situations where method blanx
eontamination tr t tF!44 the sample data was ehecked to see that the appropriate daraquali f iers wcrc cG

1r'l rfl.f,oD BLANKS - HAzARDous suBsTANcE LrsT

l.hr' red blanks were run during the volatile analyses. AII values were
below detectbo urlB lLo method blanks were analyzed during the semi-volati le analyses.
Bis(2-ethyttrcrylEblr (2380 ppb) was the only eompound present. Bis(2_
ethylhexyl)phttrtrtr r bcl 'o: deteetion in al l  associated samples. All  pesticide/pcB blanks
had no reportablc corcrErtiorc detected.

'.'J IIIIOD BLANKS - SITE-SPECIFIC COMPOUND LIST

analyses.
Xcthod Utab were analvzed with the BNA, volat i le,  and pest ie ide /PC B

the method blanks.

lLtffruATE SAMPLE& No reportable compounds were deteeted

llBrxrErr sArpLE& No reportable compounds were deteeted in the
method blanks.
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lAr iATER SAMPLE& No reportable eompounds were detec:ec :n
the method bt|nlf

2.C r|[T"IUXINC AND CALIBRATION

Cr*rr rcguirements for satisfactory instrument ealibration are
established to I l  U b instrument is capable of produeing acceptable quantitat ive data.
Init ial catibr^ri l  - l tcr thtt the instrument is eapable of acceptable performanee in
the beginnin3- f fr3 ealibretion eheeks document satisfactory maintenance and
adjustment ol L brrt oo a routine basis throughout the day.

rTT IIIUIENT TUNING AND CAI.TRRATION . HAZARDOUS

ETAXCE LIST

q_ b lrglc analyses, the instruments were tuned and calibrated. The
compounds f f i phosph ine (DFTPP)andBromo f l uo robenzene (BFB)wereused

for instrumcot qi' ltr bn abundance criteria and ealibration frequencies were aehieved
for the organic atl,

Eff c' l ibration was performed using init ial and continuing ealibration
eheck compouoi h L hit ial instrument cal ibration, the average response faetor (RF) for
the system pcrfc- Cef eompounds (SPCC) and the pereent relative standard deviation
(RSD) for thc crE cbcck eompounds (CCC), were al l  within aeceptable l imits. For
eontinuing celiErdt tro rtendards (lndividual A) exceeded the pereent deviation (%D)
eriteria onee fc Ef ld three t imes for 4r4r-DDT. Sinee there were no reportable
eoncentratiott* tb Gnnces did not affeet the assoeiated analytical results.

Ar Ft ol btnrment tuning, linearity checks were also performed.
exceedanees in thc 9crttct&/pCB fraetion were reported twice for aldrin and three
4'4'-DDT. Sinee tlEI eoagounds had no reportable coneentration in the assoeiated
the analytical resultr rcn! rpt effected.

L inear i ty

t i m e  f o r

s a m p l e s ,
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A tt t ' i t lo r l r i f t  was reported for dibutylch- lorendate during the analysis of
eight samples rhiei  ored the %D eri ter ia.  These shif ts var ied a few percentage points in
the  e igh t  samplc+  h  !o  h ih  eontaminant  eoneent ra t ions  and the  complex  sample  mat r ix ,
interpretat ion of ^rtr t ' f t l  

lns been lef t  to the diseret ion of the analyt ical  ehemist.

I i m i t s .

rL hqnic instrument performanee criteria were al l  within aceeptable

tT' ETNUUENT TUNING AND CALIBRATION - SITE-SPECIFIC
OOIFOUND LIST

lulfntATE sAMpLEs lon abundanee eriteria for DFTpp and BF.B
and frequerrcy d l tn l |d eontinuing calibrations were achieved for al l  of the organie
analyses' Ar bltll lplt?icetion ehecks for linearity were aceeptable with the exeeption of
Aldrin whieh clclrt  rh" sRsD criteria. This exceedanee does not affeet the samples
analyzed sinec tEt tr!  F reportable Aldrin eoneentrations. All  eontinuing calibration %D
were accepteblc ctt lc {,{ '-DDT in 4 samples. These exeeedances do not affect the
samples analyzcd b bfc rere no reportable 4,4-DDT eoneentrations.

l i m i t s .

l tc lEfrnic instrument performanee eriteria were a l l  w i th in  aeeeptab le

ErExr sAtpLE& Ion abundanee criteria for DFTpp and BFB and
frequency of init iel ud otinuing calibrations were achieved for al l  organie analyses. For rhe
init ial and eontinuiq erl lbrrt ions of retention t imes, al l  cri teria were found to be within
eontrol i imits erecpt thc l l f tccn %D exeeedanees which are presented below.

Coooound

{,{ '-Dm
Heraehlorobcnzene
l, 3, 5 -Tlicilorrobenzene
l,  2,  {  -Tl ieNorpbenzene
Hexachlorobutadiene
Endr in

qreg!qB_eJ

(5 t imes)
(2 t imes)
(3 t imes)
(1 t imes)
(3 t imes)
( l  t imes )
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ln saa brtsr l l  the eorreet data qual i f iers were not used. The laborator ' -
was no: i f  iec end ccr- ld Otr 3hc€ts are being issued. Retent ion t ime shif ts were unable lo
be evalualed in $ft l i l  lgLt duc to DBC elut ion in the 15 + 10 percent Flor is i l  e leanuc
:raet ion'  ln eddit iq,  f  rr  not included in 10 pest ieide standard mixes. Aceording to , ,he
EPA vai idat ion &Gni.  L ntcnt ion t ime shif t  can not be evaluated in the absence of
DBC. Therefor: ,  Dqtgl i f icr :  were used.

Fc bl ty creeedances oeeuned for the DDT/Endrin pereent breakdown
eri ter ia.  Aidr in r-  l f ,Dch erceeded er i ter ia twiee.

Tb $c hstrument performance er i ter ia were al l  wi thin aeceotable
l i m i t s .

l lJ IATER SAMPLE& Ion abundance cr i ter ia for DFTpp and BFB
and frequency of ht l  d eot inuing cal ibrat ions were aehieved for al l  of  the organie
analyses'  For t l r  fn d ont inuing eal ibrat ions, ai l  er i ter ia were found to be within
control  l imits.  oiUFrttc had a pereent di f ferenee exeeedance for a retent ion t ime
for sample 4-2E fnr,  Cr to the highly eontaminated nature of the samples, this
exceedanee was not c*U to be a orobiem.

nr lqfc bt 'ument performanee er i ter ia were al l  wi thin aeceptable
l i m i t s .

2.7 TRIP/TTIID IAIIES

All trip b :cre eolleeted and
frequency of I per day. Eerrr ficld (rinseate) blanks
spec i f ie  compounds.

analyzed for volat i les at the required

were eol lected and analyzed for the si te-

The tablc bclor l ists al l  f ie ld and tr ip blanks exceeding holding t imes.
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Samolc Fract ion

BNA, Pest /PCB
BNA, Pest  lPCB
BNA, Pest  /PCB
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Davs  Exeeed ing  Ho ld ing  T ime

Surrogate
Compound and

Range

DibutyleNorendate (24- 1 54)
Dibutylchlorendate (24- 1 S4)
Dibutylehlorendate (24- 1 b4)
Dibutylchlorendate (24- 1 S4)
Dibutyichtorendate (24- 1 S4)

F B  ( 6 /  I  4 )
F B  ( 6 / 1 5 )
F B  ( 6 / 1 6 )

3 1 2
2 r l
1 '  1

Ficld d l r t  blmk samples were reviewed for surrogate spike recover)
exeeedances'  Au uoldf b/ncul ial  and acid extractable surrogate reeoveries were within
the reeommendcd thb'  blcver,  pest ic ide/PCB sunogate interferenee was reported in
several  samples- fr  b rba interferenee w&s not included with the analyt ieal  data. The
following is a list ol - 

I Gaduees:

Sample

FB (6 /s )
F B  ( 6 / 1 1 )
F B  ( 6 / 1 4 )
F B  ( 6 / 1 5 )
F B  ( 6 / 1 6 )

% R

lnterf  erenee
lnterf  erenee
lnterf  erence
lnterf  erenee
lnterferenee

Al l  f lc l  d t l iP blanks did not have any eompounds detected in the assoeiated
Iaboratory method bL-_

2.8 FIEI.D D|U?IICATES

f is ld Ofhrt .3 were col leeted and analyzed at the required frequency. one
f ield dupl icate w8s eol lcctGd rnd analyzed for the HSL compounds. Eight sediment dupl ieates
were col lected and andytcd for the si te-specif ie eompounds. Dupl icates were analyzed with
the other samples and thcir  QA/QC was ineorporated in the previous discussions.
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2 . 9 CEAIH)?{UENODY PORMS

Ctrbd-tutot ly forms were included with the analyt ieal  report .  The Cate.

t ime and sample l€tb rclc reeorded. The use of preservat ives and the amount of each

was aiso noted oo t"b lc-

3 .0 QA/QC llE (: IIDTESN RESEARCH INSTITUTE DATA

At Ft d fb Gi l l  Creek analyt ical  program, eight sediment samples were

analyzed for potyctbtrO dibenzo-p-dioxins (PCDD) and polyehlor inated dibenzofuran

(PCDF)  us ing  RCIA tbd  f l t0  (d ra f t ) :  4 -T10-sc ,  4 -T10-MC,  2-T6-SC,  2 -T6-MC,  3 -T8-MC,

3-T8-SC' l -T{-SC' d } t l - IC dup. The analyses were subcontraeted by WCC to Midwest

Researeh Inst i tutc ( I l lD ol  l rnres City,  Missouri .  In general ,  al l  QA/QC requirements were

met.  Spiking rb r t l l ized nat ive dibenzo-dioxin and dibenzofuran analytes and

isotopieal ly labclcd ( lk1 drDdards for in i t ia l  cal ibrat ion. Cont inuing cal ibrat ion QA/QC

requirements tcfC qttOcO r.rsing native and isotopieally labelled compounds as required.

Retent ion t imc pl t fcrre ehecks were done and were within the method speeif ie

requ i re  m ents .

Tlb|af $ C aDd 7 present dupl icate, pereent reeovery, and spike eheek results.

Lab dupl ieate anrly lu jWrl ly are in agreement with four points being quite hign (between

72 to 101 pereent).  lL t lc ld dupl icate result  indieated good agreement in general .

I

I
t
l
t
I
I
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I
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I
f

T
I

Rccoecrlcr of eilorinated dioxins and

aeceptable but on thc hft  s ide. For example, OCDD

288 percent,  respcet irc ly.  PcCDD and PeCDF (1,2,317,8

The reason for this <lirocerncy is not known.

furans f  rom spikes samples were

an OCDF recover ies  were  255 and

isomers) spikes were not reeovered.

Table ? is thc analysis of the spiking solut ion. There is very good agreement

between the spike level ( thcoret ical)  and the amount found (aetual) .  The recoveries rangeC

f rom 83 to  186 pereent  w i th  the  major i t y  (13  o f  1?)  po in ts  rang ing  be tween 90  to  135 pereent .



I
t
t
I

T
t
I
I
I
I

I

Woodward.Clyde Consu ltants

-  : : '

Al t tnf t  din=grncies in dupl icate analysis,  recoveries, and spike check

analysis are evident,  i t  r rr t  be neeal led that the analyses were eonducted at the parts per

bi l l ion to parts p€r tdl lb LrcL Thurs var iat ions in terms of percentages may be large, but

the variations in tc?rat ol uorrrt ue sma-ll.

Thc rbl  atalyt ieal  data for each sample are eontained in the attachmeni

t i t led "Analysis Regat ?c:r3. 'TCDF and TCDD were found in every sample. However,  the

TCDF eoneenrat ioor Cd Dl creeed 8.79 ppb in any of the samples. Given the faet that

TCDF is  cons idercd  tob f . l  t ines  as  tox ie  as  TCDD,  there fore ,  the  ac tua l  max imum "TCDD

equivalents" for TCD? b l l?9 pgb. The maximum measured value for TCDD was 0.283 ppb

wi th  the  major i t y  o f  l t4 la  c rh ib i t ing  eoncent ra t ions  o f  less  than 0 .150 ppb and in  a  number

of samples eoneentnt lc rcrc less than 0.025 ppb.

OtlE G urd furans were found at concentrat ions up to 36 ppb; however,

these compounds en  rd  h r  to r ic  (0 .5  to  0 .001 t imes)  than TCDD.  There fore ,  on  a 'TTCDD

equivalents" basis,  tn d t tc eompounds was found to be above the 1 ppb level.  OCDD is

eonsidered non-tor ic r l t i  r4cct to TCDD. Therefore, i t  is not included when ealeulat ing
rrtoxie equivalents. '

4 .0 RECOXIETDAIII

Thir d. talLd QA/QC review of the Gi l l  Creek data indicates several  analyt ical

violat ions. Howeve?, dwa tb hryhly contaminated nature of the samples these violat ions are

not considered to bc rcr ioc oocs. The samples do contain high percentages of the ehemicals

analyzed at fair ly hlb cccntrat ions. A QA/QC violat ion result ing in even an order-of-

magnitude concentrat ioo dffcrcnce would not change that conclusion. Consequent ly,  WCC

reeommends that this r t  of  enelyt ieal  data be aceepted with the appropriate data qual i f iers

and that QA/QC cr i ter i r  bc edhcred to more str ict ly dur ing the remediat ion phase of the

program as eontaminant gonecntrations are lowered.

/wM-39D



TABLE 1

EAZATIX)US SI'BS'TANCE I.Jf'f SAUPLES

5-4G Dup
5-4c

4-T10-SC (  + Diox in)
4-T10-MC (  + Diox in)

5-5G
1-T1-C

2-T6-SC ( + Dioxin)
2-T6-MC ( + Dioxin)
3-T8-MC (  + Diox in)
1-T4-SC ( + Dioxin)
3-T8-SC ( + Dioxin)
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TABLE 2

ttt-t"zcrnc CoMPOUND SAMPLES

.-flr-tD
f -?rr-!l
r-"r-rD h
r-t>tl
.-tt-lD
f-?tl-lD
r-?rFta
.-tltt
t-tr
r-!t-
.-tlf
o-?tt{I
HI
r-ttf
E-IT.D
r.|}|D
f",Jt'l
rfi-on
r{[tl
frfif
ril'lh
rfrl
r'*f
r-tlf
f-llrl
til
{
r+DD
r-8
l-?t€
t-tl'G
5-ro

1-T2-C
2-T5-1D
2 -T5-3S
2-T5-2D Dup
2-T5-2D
2-T5-1S
2-T5-1D Dup
2-T5-2S
2-T6-3S
2-T6-1S
2-T6-1S
2-T6-2D
2-T6-1D
2-T5-3D
2-T6-3D
2-T6-2S
3-T?-2S
3-T7- lS
3-T7-1D Dup
3-T8-1D Dup
3-T8-3D
3-T8-2D
3-T8-2M
3-T8-1S
3-T8-1D
3-T7- lD
l-T4-SC
3-T?-2D
3-T?-2D Dup
3-T8-2S
3-T8-3S

/rr-t'D



I TABLE 3

SITE-SPECIFIC COMPOUNDS

Sem i -vo la t i les

1 ,3  -  D ie i lo robenzene
1,4 -  Diehlorobenzene
1,2 -  Dich_lorobenzene

Hexaehloroethane
1,3,S - Tl iehlorobenzene
1,2,4 -  Tr iehlorobenzene
1,2 ,3 ,  -  T r ich io robenzene

t'a+ 5 - re t ra e hr o.Iff"X# :': 
ttl 

llfj; 1"" e t r a e hr o r o b e n z e n e1,2,3, 4,  -  Tetraeh, lorobenzene
Pentaehlorobenzene
Hexachlorobenzene

Volat i les

Chlorobenzene
Total  Volat i le Sol ids

Pest ic ide/PCB

alpha - BHC
beta  -  BHC
delta -  BHC

Lindane
Heptach_lor

Aldr in
Heptachlorepoxide

Endosulfan I
Dieldr in
4 ,4r -DDE

Endrin
Endosulfan II

4 ,4 ' -DDD
Endosulfan Sulfate

4,4'-DDT
Methoxyehor

Endrin Ketone
alpha - ehlordane

gamma - chlordane
Toxaphene

Aroch lo r  -  1016
Aroehlor - I2Zl
Aroehlor -  IzJz
Arochlor - 7242
Aroehlor -  1248
Aroeh lor  -  1260

Inorganies

Mereury

I
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TABLE 4

PTELD BIJ\NK.ITRIP BLANK SAUPLES

Equipment  B lank  (6 /9 )
Equ ipment  B lank  (6 /10)
F4u ipment  B lank  (6 / t l )
Equ ipment  B lank  (6 /13)

Trip Blank (6/9)
Trip Blank (6/10)
Tr ip  B lank  (6 /11)
Tr ip  B lank  (6 /13)

Equipment Blank (6/t4)
Equ ipment  B lank  (6 /15)
Equ ipment  B lank  (6 /16)

Trip Blank (6/14)
Tr ip  B lank  (6 /15)
Tl ip Blank (6/16)

/rr-ttD



TABLE 5

URJ
IX'PUCATE SAMPLE ANALY$S RESULTS

Lab Dupl icate
( { -T10-SC(HSL)

Field Duplieate
(3-T8-MC(HSL))

Comrcgod

2 ,3 ,7 ,9 -TCDD
r12,3,7,$-PcCDD
l121314,7 '9-HTCDD
1,2,3,6,7, t -HTCDD
1,2,3,7,8,g- l l rCDD
1,2,3, { r6r?r t - t t )cD
OCDD

2,3 ,? ,9 -TCDP
112,3,7,9-PcCD?
213 ,4 ,7 ,9 -PeCD?
l121314r7,g-kCD?
1,2r3r6r7rg- rLCD?
213r416r? rg-HrCD?
1r2 ,3 ,7 ,9 r9-HICD?
r12131416,7,g-HeCD?
l1213)4r? ,g,g-[IgCD?
O C D F

t  b lD  Lab ID
3t0l 5 9 7 5 4
(r/sl (os/s.\

xDc
tfD
XD

9{8
2 { l

1 ,850
t ,  t 60

1 ,030
13 .2
36?
908
l3?

6 { .5
107
56?
105

l , 090

ND
ND
ND
r 1240

252
2r480
5 ,610

1  , 230
ND

1?6
950
1?0

ND
ND

948
238

12 ,500

Range
%

--27

4
29
89

72
5

_ : '

50
78

10 r

Lab ID
8305

(pgls)

ND
ND
ND

103
46

665
2 ,7  50

304
7 .5

89 .  2
239

ND
ND

34
337
8 l

2 ,140

ND
ND
ND

1 b /

70
841

2 ,760

407
13

131
355
23
42
63

352
92

2 ,965

Lab ID
8306b Range
(pslg) %

--47

43
23

0 .4

t q

55
38
39

60
4

13
32

a = This sample lrbc5rArtr ir spike duplicate" on mass spee ion plots, g208G1SX3 and
9208G 18x9. l t  b L eikcd duplieate port ion of sample 4-Tt0-sc(HSL).

b = Average of rcplirlr Hctions.
c = Not deteeted.

/wM-39DI
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TABLE 6

URJ
gtllD SarPLE ANALY$S RESULTS (4-T10-SC(HSL)]

I
I

T
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Commrmd

2 ,3 ,7 ,8 -TCDD
1,2,3r7, t -PcCDD
r,2,3,4,?, t -kcDD
1,2r3,6,?, t -kCDD
1,2r3,7r8,g-}l lCDD
1,2r3,{r6r?rt-HocDD
OCDD

2,3 ,7 , t -TCDP
l1213r7 rt-PcCD?
213r4r7 rt-PcCD?
l12,3r4r7 rt-HrGD?
1,2,3,6,?r8-HrCDt
2,3r,1,6r?rt-ErGD
1,2,3,?rtrg-l |rGB
1,2,3,.116r?rt-fr |Gf
1,2,3,: lr?rSrlfr |CD?
OCDF

Sgike Level
(q/s\

246
252
6 0 4
627
627
6 1 5

1 , 2 0 8

2 { 9
248
2 4 8
6 1 2
6 1 ?
6 2 8
6 0 8
6 1 5
624

1,2r7

Average form
Unspiked Samples

(pgls)
MRr  rp  59?5/8301

NDA
ND
ND

1,094
247

2 ,165
3 ,885

1 ,130
37

276
929
154

32
54

?58
172

9 ,295

Spiked Samples
@e/e)

M R I  I D  5 9 7 4

245
ND

652
1 ,620

991
3 ,310
6 ,960

1 ,390
ND

295
1 ,770

692
69?
638

1 ,550
797

11 ,?00

Reeovery
( % )

1 0 0
N R b ' c

1 0 8
8 4

1 1 9
I  g 6 c
2 5 5 e

1 0 4
N R C
ge
1 3 7
8 ?
1 0 6

9 6
1 2 9
1 0 0

2 g 0 c

a =
b -
e =

Not deteetcG
Not reeovercC
Data are outdO D Ob qual i ty object ive of 60-f  40 pereent.
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TABLE ?

URI
SPIKE CHECK RESULTS

Cold

2,3,7,8-1€DD
l,2r3r?r3-F.cD
1,2,3r{r?r!-f,lGD
l,2r316r?JJ-EfD
1,2,3,?r&,$f,*D
1,2r3,{r6r?fffD
OCDD

2,3,7,8-TCD? 7,
I .2 .3,?, t -F.c [
2,3, { ,? , t -F lG[  4, '
1 , 2 , 3 ,  { r ?
1  ,  2 ,3 ,6 ,  ?
2 ,3 , t l , 6 ,7

Spike
Level
(w/s\

9?
99

239
245
245
244
4?9

98
98
98

242
244
249
24r
244
247
482

Amount
Found
(os/s) .

92
107
3?3
22r
455
385
5 r8

101
107
132
229
249
206
25r
254
246
514

Pereent
Reeoverv

9 5
1 0 8
1 5 6

9 0
1 8 6
1 5 8
1 0 8

1 0 3
1 0 9
1 3 5

9 5
1 0 2

8 3
1 0 4
1 0 4
1 0 0
1 0 ?

l1213,? rt,
1 , 2 , 3 r { 1 6 r ?
112 ,3 , { , 7
O C D F
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Appendix A
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I
I

r - I

r e l - a t i : t : s t .

uJ )LaK ._ ,  ' , : '

f i t e r a t i - e

s  e d i m e  n  t : :

E l - u t r i a r . e

'  ' '  - . 9

_ . .  _ . - . - A - -  
e

i r , r ! e i u r e s  f g r  I l a n d l i n g  a n d  C h e m r c a l
. : . n a l l s r s  o f  S e

a

. . ' , - :  t ,  : 1  r e v i  e w  o f  t i r e  b e c h n i c a l  ,

be ' - r ' een  to t , a l _  co rnpos i t i on  and
l s

I
I

- : . e  e - i : r r a t c  t c s t  i s  a  s i n p l i f i e d  s i m u . l  a t i o n  o f  t h e
d redg ing  a : . :  : : " - : . : sa l  p r c , cc r '  vhe :e : : i  l r ede te rm ined  amoun ts  o f
d .edg i r rg  s : - - :  ; ' r ' - € r  cnd  r cd l ren t  a re  n i xed  toge the r  t o  app rox ima te
a  d r e d g e i  n : ' , : : - : a i  s l u r t y . l . r .  l h e  e L u t r i a t e  i n  t h e  s u p e r n a t a n t
resuJ - t i ng : : - - : - . ' - : - . e  v rS 'g fona  3&a i r .  snak i . ng  o f  one  pa r t  sed imen t  f r om
the  d redg ing  s : -_e  r r l t b  f c r  pa r t s  ; a :e r  ( vo f  / vo f  )  co l - l ec ted  f rom
t h e  d r e d q i n ;  s . ' ' - e  f o l l c d  b l r  a  1 - : : :  s e t t l i n g  t i m e  a n d .  a p p r o p r i a t e
c e n t r i f u g a r : . , : .  a : : l  0 . t l  f  f l l t r a t i : 1 .  T h u s ,  i t  w i l l -  b e  n e c e s s a r y  t o
c o l l e c t  b o t - r ' - : ' - e r  e d  r t r r m t  s a : . ; 1 e s  L o  p e r f o r r i n  t h e  e ] u b r i a t e  t e s t .
] ' /hen eval  u ' '  r -  :  : . . r  l  1rc{gtq op€r : . r - :  - .  r .  ,  r - r re setr  iment  shourd be cor- }ected
a l  t h e  r . l r e ; j , ' : : . '  : i r c  r d  l b  s c e : -  j i r  _ , L r , r , i  b e  c o  j - - L e c t e t i  a t  t h e  d r e d g i n g
a n d  t h e  d i s i : s : -  s i t c -  t b  c r a , l  . r a : e  :  f i r r  m a t e r i a l  a c t i v i t y ,  s a m p J - e s
shou fd  be  cc .  - ' ' - - " e r  f r u  t l c  Sc . r : - ce  I  t he  f  i r l  ma te r i a r -  and  the  wa te r

r ; . t  t e .

l i ' - .  sg lc  OOl lcct i : *  ; , ' -_ , l l_ect , ion should be made rv i th  an
a p p r o p r i a t e  : r : : . : : : ' - a r r d L a  r a t e r  s = p l i n g  d e v i c e .  E i t h e r  d i s c r e t e
samplers s l - r - ' l .  r - :  i :ea-ra3 Cr yan i : : : .  sa,npfers or  cont inuous col r -ectors
such  as  su lne : : : : - e  i r p  r t r  b€  - : se j .  , r he  vo r_ume o f  wa te r  requ i red
w i l l  depen r  c : . ' - : . e  n i r , bc r  o f  aaa i3 . ses  t l  be  pe r fo rmed .  Fo r  each  samp le

: t ^0 . "  
sub , j ec *_ i ,  j  - - :  e l u t r j , r l e  t es : i : . , _ ,  i t  i s  sugges ted  tha t  a  m in imum o fr l  t  be  co f  l t :  t ' .  I  a :  ' - he  d t spose i  s :  :  =  : . n .1  B  Q .  be  co l l - ec te .  a t  t he

d r e d g i r t g  s l t e  : ,  : . . . a 1 : a 3 c  I  d r e i g : l t  : ! , e r a t i o n  a n d / o  r  I Z  g "  b e  c o l 1 e c t e d
a t  t h e  d i s p : s a - : : : e  ! c  c l a l i r a t e  a  i : r r  n a t e r i a l  d i s p o s a l  o p e r a t i o n .
T l i i s  w i - J -1  p r : . , . ' . : :  _  i  : f  r r a te r  f c r  a : . a I ; , . ses  and  su f f i c i en t  wa te r  ro
p r e p a r e  t r i r r i - ' : - - r  ' - i  e l u t r i a l e s .  r a : h  e r u t r i a t e  s h o u l d  y i e l d
2 . 0  t o  Z . Z  j .  : , 1  = - - " : . i a :  j  e l . . r : r i a t e  : . : : -  a n a l y s i s .  )  I f  t h e  s a m p l e s  a r e
t o  b e  a n a l . ; : e  j  f  _ :  : : - : J e  , _ . g a : : : - - s  : :  a  r a r - , { e  n u m b e r  o f  c o n s t i t u e n t s .
a  p r o p o r t , i o r t : r t . 1 . , '  ̂ i : . - - : :  : : . : . _ : - r .  s : : - :  - :  s l - i , , , . r l d  b e  c o t l e c t e d .

S a : r r p _ L e s  : : . : : - _  . e  S : : : . e i  : : .  : - , S s  c c n t a i n e r S  i f  t r a C e
o r g a n ' c  a n a l ; i s e s  . : - :  - -  _  

- : e  
p e : i : : - : . e i .  l e n e :  a l J - y ,  e i t h e r  p l a s t i c  o r
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I

I

I
I

t
I

The  sampJ-es  shcu i l

- - - : i . ' - a : l e l  a i  \ o :  u : : : i . i .  a ; . : . ^ 1 ' : e l  b L r L  n e v e r  f r o z e n .  T h e  s t o r a g e

: - -  :  s l x ru l i  bc  l r l  s r c r t  as  ; : ss ib_ l -e  t o  m in im ize  changes  i n  t he
- : : ? , - ' - € t l s t l c a  o f  C h  y a : e : - .  : i s r o s a l  s i  t e  w a t e r  s h o u l _ d  b e  a n a l y z e d

- ' : . : t  aad  pue t l c {  i s re j i : . : e ,1 ' .  ' . I .  
he  re r r ra inde r  o f  t he  wa te r  shou l_d

- :e i  i a  3b  e l * r l r t e  t es ' - ,  ; i r i . ch  shou l -d  be  p rocessed  w i th in  l -  veek

: -  : :  -  lect ior.

Sd53 lrs le : : -r- lect ioq:-  Sampl_es should be taken from
' - j . :  : : l l  o r  t b  H t a g  s : ' . e  ; i t h  a  g r a b  o r  a  c o r e r .  A p p r o x i m a t e l y  3 1 .

:  s " : :Ea t  a  l l l l  r t c r ia :  ; :u rd  p rov ide  su f f i c ien t  sample  to  p repare
'- :  - :  - : :ete t l r  rr ,*rr t t€s. - ; : in,  i  f  the resu, l- tant stand.ard. el-utr iates
' . - : .  ' . :  be  l l f ta  fo r  t ra :e  : r r ran ics  o r  a  la rge  number  o f  cons t i tuents ,

:  :  r : ;crt tot | f f  l r rger :  ni  ' -  i  a l  sample shoul-d be col- lected.

!# l  I t  b€  s : t r t 'eC in  p las t i c  bags ,  ja rs ,  o r  gJ-ass

. . - : . r . e n 3 .  f i j f , n r , . ,  : : - 3 , = . . t ' i : a n \ e  i i n e t y s e s  a r e  t o  b e  p e r t ' o r r n e d ,

, : ^3ss  s i l ta l t  f l t l  te f l . : : t - r - i .ned  l - ids  a re  requ i red .  A  spec ia l

bc  ta r .en  v i th  sed iment  sampl -es  is  to  ensure

l rc  c : rpJ-e te ly  f i l l ed  w i th  sample  and tha t  a i r

i n  t i r e  c c n t a i n e r .  T h i s  s t e p  i s  n e c e s s a r y  t o

l c n : i r a ' -  c o u l d  i n f l u e n c e  e l - u t r i a t e  t e s t

*it

D hfcs sl-.:-r., l

n - ' -  : (  i r "o r : t  $ " l f .a  p r i : : -

sn-: ' -  ss Pcl lL to r in: . : -- : :e

s e : : : . e : . : -  l t  b  r r c c e n i e i

c , :  , ' , - - e c t l c .

lDCrets.  T ' i re  l : l l ,owing apparatus are requi red to per form

t  j . : '  :  -  - - : r i a t c  t G 3 3 .  P r i  o r  :  r  , l s e ,  a l l  g ; l a s s w a r e ,  f  i l t r a t i o n  e q u i p m e n t ,

a r i  : : - ' - e r s  g b q r l d  b c  v a s h e  j  ; i t i r  5  t o  l O  p e r c e n t  ( o r  s t r o n g e r )

i : - . ' : : : : : . - : : i c  r c l d  ( [ C f  )  a : l  j  : r : n  r i n s e t i  t h o r o u g h l y  w i t h  d . e i o n i z e d .

;3 " : : .  l : e  r recc3sa r7  agFa :3 :_ i s  i nc , l - ude :

f ' o r  co l - l - ec t i on  o f  wa te r

I i r e  s to red  imrned ia te l y  a t  l +oC .  They  mus t

' - l  use .  ' l he  s to rage  pe r i od  shou ld  be  as

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

' -na t  san lp l  es  be  p rocessed  w i th in  l _  week

(  " i . i  l i i  r 1 - P a k ,  "  p J , a s t i c  f r e e z e r
r o  I  I  e c t  j . n g  d r e d g e d  o r  f  i  I Irl



I r  .

L a r g e  
- = : : :  

; ^ ; t e a  i t t n n e - L s .

S e - , - e r a  ,  : - ; ,  - a : ' ; : - : r : . i i . h  g r a d u a t e d  E r l e n m e y e r  f l - a s k s .

V a c u - i : :  :  : : ' e s s i . e  i i l t r a t i o n  e q u i p m e n t ,  i n c l u d i n g
' , r 3c  t . : j - .  :  : a :  I  r  _ -  ^ : i r r - essed  a i r  sou rce  ,  and  an  app rop r i a te
I ' l ^ : * : ' : . : i j e r  c a l a b l e  o f  a c c o m o d a t i n g  l + l - ,  J - 0 ! - ,  o r
L  : : - : - . -  r  i  r . e te r  f i  L ' " e r s  .

l l : : : . c : " 1 . e  i i l t e : - s ; i t h  a  0 . 1 + 5 - U  p o r e - s i z e  d i a m e t e r .
l i . e  : ' :  i ' . e r s  s h : ;  L  i  b e  s o a k e c i  i n  5  I , , l  H C I  f o r  a t  l e a s t
.  , - -  -  r i  a r  o a  . , -

} : . J I  - J  J : E .

l e l : : '  j . i : i e e  c a ; a t l e  o f  l r a n d l i n g  s i x  l - -  o r  O .  ! - 1 .  c e n t r i -
: ; , ; e  c : : : ; , e s  3 . ' -  r - t l 0  t o  ! 0 0 0  r p m .  f n t e r n a t i o n a l  M o d e l
i .  : r  S c r v a l  S - : p e r  S p e e d  a r e  a c c e p t a b l e  m o d e l s .

i : l e - l o u t h ,  - - g a l  c a p a c i t y  g J _ a s s  j a r s  w i t h  t e f l o n -
- i n e l  s c r e u - t : r  1 i . i s  f o r  u s e  a s  s a m p l e  c o n t a i n e r s
u r i en  s : r rF les  a :e  t o  be  ana l yzed  fo r  t r ace  o rgan i cs .

i :  l ay  i : c  r . e - -es  sa ry  t o  pu rchase  j  a r s  and  te f f  on
she€ ts  sepa : -a :e l : , ' ;  i n  t h i s  case ,  t he  t e f l on  l i d
- i ne rs  ray  be  : : - epa red  by  t he  Iabo ra to ry  pe rsonne l . )

l es ' -  : : ' c ccdu rc .  l he  s tepw ise  tes t  p rocedu re  i s  g i ven  be l_ow:

z .  Subsa rp l c  a  n in imr .m  vo lume  o f  I  l ,  each  o f  d redg ing  s i t e
a- ' r l  d isposal ,  s i ' -e  water .  I f  i t  is  known in ad.vance
' -hat  a large n ' r iber  of  measurements are to be per formed,
' - he  s i ze  c f  ea : i ' l  subsampJ .e  shou ld  be  i nc reased  to  mee t
: h e  a D t i c i p a t e j  n e e d s .

i .  i : l , t e r  a n  a p p r : ; r i a t e  p o r t i o n  o f  t h e  d i s p o s a l  s i t e
ua te r  t h ro ' r r gh  an  ac id -soaked  O . l+5 -U  po re -s i ze  membrane
i : l t e r  t ba t  has  been  p re r i nsed  w i th  app rox ima te l y
- l l  r l  o f  C i s ; : s a i  s i t e  r v a t e r .  T h e  f i f t r a t e  f r o m  t h e
: i ns ing  p roce i - i : - e  shou l -d  be  d i sca rded . .

, ' r a l y z e  t h e  f : L : e r e l  d i s p o s a l  s i t e  s a m p l e  a s  s o o n  a s
p c s s i b l e .  I f  : : e c e s s a r y ,  t h e  s a m p l e s  m a y  b e  s t o r e d  a t
L " :  a f t e r  sp ) . i ' . ' - i ng  and  the  app rop r i a te  p rese rva t i ves
have  been  a l : e :  (  Tab le  2 -L  ) .  F i l t e red  wa te r  sampJ_es
na i '  a l so  be  l : : : e : :  w i t h  no  appa ren t  des t ruc t i on  o f
s er,i i ,e :::.-eE:' i :_,' .

F e p e a t  s ' . e p s  3 ,  b ,  a n d  c  w i t h  d r e d g i n g  s i t e  w a t e r .
l ' i r i s  s t e n  i s  : : .  j  l t e - i  r " i  t h  a  f j l l  m a t , e r i a l  s a m p 1 . e .

S - i b s a . n ; l . e  a r r : - ^ ; ' :  i r : t e l 1 . .  f  q  o f  s e d i l n e n t  f  r o m  t h e  w e l l -
n i x e  j  c : : 6 i : : a :  s : l : . t L e .  t l i x  t h e  s e d i m e n t s  a n d .
u n f i l t e r e i  : r e : ; i n :  s i t e  w a t e r  i n  a  v o l u m e t r i c
s e i i . n e n . - - i - : - ; . : ' _ . i :  . 3 : i  ;  o f  I :  l +  a t  r o o m  t e m p e r a t u r e
( . e  +  2 t : , .  - : . : s  i s  i . e s t .  , l o n e  b y  t h e  m e t i r o d  o f

Labo ra t- - r-:.- .
a l ) p r o x i r : . : i ' t . . . -
w r i  s  L - a  : ' -  i  : .

, l  l =  r 1 '  s l r i i : i r r g
i l  s i  - n s r ' r n i  n r t t . e .
: i  . r  A e  c c J r L l r " b l e .

: , ' l i n d e r s .

2 - [  f l a s k s  a t
Box  t ype  o r

,t

l .

g

T .

q.

e .
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' , ' ^ -  
: . - o t - : . i C  : :  c : ' -  . - - . , . . . : 3  r r 1 1  n  ) 1 1 1 7 1 , 1  r - , j  m i l  i  I  i  t , n p a  _ ,  1 .

- i ! : : : : ' - e r e d  ! : . e  : . "  . .  : : :  , r ,  , ; . r L , - . r .  i : t  1 , l r 1 1 , p r l  i t r t . , ,  . r

E : ' a J ' J t t c - J  f , r l e r t : .  . ^ :  l  t  . . s r <  .  ' l  
l r .  s n r l i n i e r r t ,  s l t b s i r . n t .  l  e  i  s' - t e n  c t r Q f  r l I ; '  ? :  : . ' - :  . , - i a  . t  n l , " r , l e f .  f r l n l p  I  t o  o b t _ a  j  r r  a

: : ' - ! !  r o l ' . -  c :  :  '  
: - 1 .  r A  i o ! - r n l  . r o l r r m e  o f ,  s e . l i m e n t

L ' : 1 1  r c u  b c  i n  . - i r e  f l a s r , . .  )  l , h e  f l a s k  i s  t h e n  f i l l e d' - "  t b  l O O k :  : . ? : - i .  ; t r _ h  u n f  i l t e r e i i  d . e r l q i n s  s i t e' ; a ! C t r  l i l c h  D : - : i l : e s  a  s l r r r r y  , , r i  L h  a  f i n a 1  r a t i o  o f
o n e  r O l r c  g e C : : e i :  t c  f o u r  v o ] t u n e s  w a t e r .

l l :s  rc tb i  rbnlC c: : . , . iCe T0O to gOO ml-  of  water  f .or
a n a r y s i s '  r : ' - n e  r . . r ' 3 c '  t o  L e : - r n  r e r l u i r e  a  l a r g e r  v o r . u m e  o f  w a t e r .
t he  i n i ' t i a l  ; c l ' l c r  u l i  t o  p resa :  e  bhe  e r -u t r i a te  s -Lu r r v  mav  be
p ropo r t i cna ' -e i y  l sc t l ocd  as  i : : : g  as  t he  so l i d - t o_ l i qu id  ra t i o  rema ins
c o n s t a n t  ( e ' s '  d l  l o D  d  s c d i n e n :  a n . i  l 6 r l o  m I  u r r f  i l t , e r o r l  c l r . e r l g i r r q
s i t e  va ' -e r ' .  A l t edc l J r ,  se r .e :a l  l _ t  sed imen t / c i r ec ig ing  s i . t e  r ^ ra te r
s l -u r r i es  na r ' bc  p rc r r r cc  t s  ou ' - - : nec  above  anc l  t he  f i l l r a tes  comb inec l
t o  p ro i - i ee  su f f r c t c l t  E tGr  l : : -  a .na rys i s .  The  p rocec1u re  con t i r r ues  as
fo- l - lcws :

: . .  ( f  l  q g  t h e  j ^ r s r  r , i g h t l y  w i t h  a  n o n c o n t a , m i  n a b i n g
I t o p ? e r . : : : i  s l r a k e  v i g o r o u s l y  ( r n  a .  a L r t o m a . ' i c
f i r l e r  a :  : t : , : . r r _  IOO excu rs i  ons  I )e r  rn  j  nu t , e  f . o r
t r  r l n -  , ' .  r - l y  f  i l m _ c o v e r e d  r r r b b e . r .  s t o p p e r  i s
G e e p t a b l e  f : r  m i n i m u m  e o n L a r n j  n a t _ i o n .

(21  h r tn6  ' - l e  " r : . r i ng  s tep  q i ve r r  abo r " .e ,  i l r e
o r tgen  j e : . . - : r l  : f  i l r e  c i r edge , l  na t , e r i a l  n : r . v  cu .use
t h c  d i s s : l ' . ' o  i  r x y g e .  c o n e e . b . a L i o r r  i n  i l r e  o i r r i : , r i a t e
t O  b c  r e : : : e I  t o  z e r o .  ' I , l r i s  c l t : r r r t r o  c a n  n 1 l , e r'  
t b c  r e l e a s e  - f  c l r e m i c a _ l  c o n l , : r . r n i n , r r r t s  f r o r n  r i r e r l q e t i
r a t e r i a l  - - :  , _ l l e  r _ l i s p o s a J  s i  t e  w a l , e .  a r r r l  r e d u c e
t b C  r e p : - : : l . t i , i l i l ; y  o f  t .  l r r '  n l r r l r i r r l . e  L n s l , . 2 l
l f  i t  : s  ; : :  ^ ' t  l . l r a f ,  a . r r o x i r .  r , , r 1 1 r i i l , i r , 1 1 5 ;  ( 2 , , - r . , ,
C i : : e l ; -  :  . ' . , r r  )  w i l l  n r , l ,  r , r . r . r r r  r r l ,  l , l r r .  , i i : : t r o r : : r  I
S i t e : r - , .  ' ,  f . , , j l r r , , i l r i L i l y  o l ' l . l r r .  r ,  l r r l , r i r i l , r .  L e s L
i s  a  g , , : i e : t '  : . : l  p r . , , t r l e r n ,  b i t e  r n i x i r r f i  m . . l y  b n
aCeCep l : s i : . .  1  i : : , '  ' _ r s i ng  a  co tnp r -esse r l  a i r . _m ix inqx
g r o c e d u : - e  : : : s i o a r i  o f  t t r e  m e c h a n i c a L  m i x i n g
d e s c r : b e j  : r . .  ! r _ e p  f .  ( l ) .  A f t , e r  p r e p a r a t , i r r r r  o f' - h e  e l ' - r : : : . :  -  s _ l ' 1 .  l . , .  .  : t _ r r  a  i  r - , l i  f  f  . , , . ^ .  l . , r l r ^  i s
i nse r . -e  j  . . - . -  : , -  1  . '  L l t e  bo t  l , ( ) 11  ( . ) l '  t l r e  f . l  ask .
C :np , res  se :  . . :  : .  s i r r t r r  Lc i  be  pas  se t l  i l t r ouAh  r i
l e : : n :  l ? i  ; ' , .  - -  .  r . . i n  a n , 1  t i r e n  t l r r n r r c l r  t . l r e
i : . f  f  - : s e .  :  : . . .  . t : ) . 1  l . l r e  s 1 u . r y .  , l , l r e  f .  l . w  r . * L e
s h c ' r i  j  ' c :  

r 1 . , . _ r s . - e , l  1 . o  a g i t a t e  t h e  m i x t u r e

I

I
I This procedure

s t i t u e n t s .  I f
mixing should

c a n  ^ a ' _ : . s e  t \ e  .  - : :  : i '  l t i r l h l y  v o l a t i l e  e h e m i e r r l  c o n _
v o l - a t 1 r e  ' r r t e r ' :  r r :  ? r e  . - . { '  c o n c e r . .  c o m l ) r e s s e d  a i - r

n o t  b e  u s e L .

:- r l ,



I

I
I
I
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I

I

I
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I

t i 6 o : . . r U c l ; ;  r  , .  ) ^  , . , i , : .  J r r  . , , r , 1 i r i . 1 1 .  I . l r . ,  f .  l : r : _ k s
s h o u l d  b e  s : i r - : - - i  1 . . n , t . .  I l . r  e t .  L 0 - m i n  i n t e r . v a l s
to  cosu re  c : : r  l e t -e  I ' r i x i r r g .

A f t c r  3 O  a : n  : f  s i t a i : i n c  c r ^  n r  i x i n q  w i  l h  a i r ,
r l - f d  t h e  s u s r e l t s i c r ]  t c  s e t _ l l e  f o r  I  l r r .

A f t a r  lG t t l i . : .  : a re f  , r l l y  . l ec r r . n t ,  t he  s r r r , e r ' - t a . t
l f tO  fgp rep r i r ' ?  cen r . r - i . l - r r qe  bo t , f , _ l os  a .nd  t . he r r
c d ' r l f u g e -  I l r e  t i r n e  a ' c i . e v o l u t i r , . r r - s  p e r  r r r  i r r r r t . e
- l f  een : : ' i l  r r a t ' i  on  s l t ou l  , l  h . ,  se fec t , e r i  1 , r r  r ec l r r ce
b  l r p e n i e l  s o r i d s  c o r r c e ' b r ' . r t . i . n  s u b s b a ' b i a l - L v
d o  t b c r e f : : - e ,  s h a r t e n  t . h e  f ' j n a l  f i l t . r a b i r r n
l l F t S t -  , i l i e : -  c e n L r i  f u g a L i n l  ,  v a c p l l m  n r  n r p s ! l u r e
tlf laf t lpFr^y. : rrt el ;r 1 OO m-l- of s:urr p I c, bhroLrqh a
f . { F J  l c r b r a n e  l i l t e r  a n r l  d i s c a r d  t , l r e  f i l b r a b e .
t | | n f f  t he  r - r r i n r ] e r  o l '  L ] re  : ; r n r J r l  e  l , r t  g . i v . :  , r
f h r  f l n a l  s : l u t i o n  ( t h e  s t a r r r a r d  e r r r t r . i a t , e )  a n d

l F !  t t  I ' :  i n  a  c l e a n ,  n o n c o r r t a r n i n a b i r r [  r . o n t a i n e r
l f  b  d a r L .  i h e  f i l t r a b i o n . J , r e s s s s  i s  i n j . . e n r l e r l
h  r r c  s l r e r  ' , i p  s t l r r r r - l a r d  e l u r , r i n . t . e  i s  r , o  b e  a r r a l y z e d
lb  eGren , -  i : l r : r I  c l r o r r r i ca , l _  co r r l , a rn i r r ru r t . s .  \ l l r en  t l t e
S r l r t e  i s  t r  b e  a n a l y z e d  f . ) r  o . g a n i c  c . r r t a n i n a n t s
d  P I C E ' s ,  l i l t . r a t . i o '  s i r . r r l r l  r r . t ,  b e  r r s e r l  s i r r , : o
| I | F l c  . . a n n ' \ n l . r a b i  ( ) n s  c a n  r r o  v ' p 1 r 1 1 1 ' c r r  b . y  r : o r . p t , i  o r r .
h C f l f u f : 1 r  i ^ r r  s l r o r r l r l  b e  r r s o r l  l . o  r . c r r r , r v e  1 , r L r . l , i c L r l n t , e
d t c r  vhe : r  t ,  l r e  sL : r r r r l a r c l  e l u t r . i a te  i s  bo  be
nrJrred fc : -  speci f  ic  organi  cs .

h l l ze  t . he  s t ' r nc la rd  e lu t r i abe  as  soon  as  poss ib r -e .
I f  Ecessa , : - . . ' .  t he  sa rnp les  ma .y  be  s to red  a t  l r oC
a f ta r  sp l i t r - i r q  and  the  app rop r i a te  p rese rva t i ves
brc been aCle, l .

t  
f t =Dr re  and  a ra l yze  bhe  e lu t r i a te  i n  t r i p l i ca te .
L  t ve rage  : f  t he  t h ree  rep_L iea tes  shou l -d  be
r tqDf- teC as . -he concentrat ion of  the standard.
elrtrlate.

I

I  
Sediment  f rac, - :cnat l6

chea i ca ' r  G .n l t r t uen ' - s  : r ssoc ia ted  w i th  sed imen ts  may  be
d i s t r i bu ted  i . n  na rv  g l r r ceJ  f : rms .  The  pu rpose  o f  a  f r ac t i . ona t i on
p rocedu re  i s  t o  be t te r  dc f l ne  i - h i s  d i s t r i bu t i on .  ' I ' h i s  ob , i ec t i ve  i s
ach ieved  by  i - each lng  a  l r p l e  v i i h  a  se r i es  o f  success i ve ry  ha rshe r
ex t rac t i on  I ' gen "s .  Reagen ts  use ' i  i n  t i r e  p rocedu re  to  be  des r : r ' i bed

be l -ow  cons i s r -  o f  i . n r -e rs t i t i a l  L ' a - , e : ^ .  ammon ium ace tabe ,  hyd roxy lan ine .
h y d r o g e n  p e r c x i d e ,  c i t r a t e - d i t h i 3 n 3 : e ,  a n d  h y c l r o f J - u o r i c  a c i d - n i f r i c
q n i  d

I  
T h e  p r e n i s e  c i  . - h e  l : - r  : . _  i  c n : t r - .  i  c n  ; , r . g g p r l r r r e  j  s  L l t r  t .  r L

s p e c i f  i c  g e o c h e n i c a l  p h a s e  : s  i e i i : : e i  b ; ;  3 .  s p e c i - f  i c  c i r e m i - c a ]
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