
Please read the 1ollOwlng belore proceedlng wlth lleld testlng. 
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PRIOR TO TESTING SAMPLES 
Carefullv follow the instructions in the User’s Guide included with every test kit. This is the kev element in 
obtainink accurate results. In addition, store your Unused test kits at room temperature and do’not use them past 
their expiration date (see label on each test kit). 

INTERNAL TEST QC 
Two standards are analyzed with each sample to provide internal test system quality control. With both standards 
inser t4  in the photometer, a valid test is indicated when the magnitude of Lhe displaved number (irrespective of 
the sign, + or -) is less than the value given in the User’s chide.  Test runs resulting in a greater number should he 
repeated to ensure valid conclusions. 

. .  

QAIQC 
The validity of field test results can be substtntiallv enhanced by employing a modest, hut effecti1.e QA/QC plan. 
SDl recommends that vou structure vour QA/QC plan with the elements detailed below. These have been , 

developed based on th; data quality principles established hy the U.S. Envirpnmental Protection Agency. ’ 
. 

A. 

B. 

C. 

D. 
E. 

F. 

G. 

H. 

1. 

~ : 

Sample Documentation 
1 .  Location, depth 
2. Time and date of collection and field analysis 
Field analysis documentation - pro\.ide raw data, calibration, any 
calculations, and final results of fieldanalysis for all samples scr&ned 
(including QC samples) 
Method calibration - this is an integral part of SDl’s EnSvs immunoassav 
tests; a duplicate calibration is pertormed for each set of samples tested (see 
the instructions in the User’s Guide) 
Method blank - analyze methanol from the extraction jar. 
Site-specific matrix background field analysis - collect and field 
analvze uncontaminated sample from 5ite. matrix to document matrix effect 
Duplicate sample field analysis - tield analvze duplicate sample to 
document methtd repeatability; at least one of every 2 0  samples should be 
analyzed in duplicate 
Confirmation of field analysis - provide confirmation of the quantitation 
of the analvte via an EPA-approved method difterent from the field method on 
at least 10°/o of the samples; chiwse at least two representative samples 
testing above the action level; provide chain ot custody and documentation 
such as gas chromatohpms, mass spectra, etc. 
Performance evaluation sample field analysis (optional, but strongly recommended) - field 
analvze performance evaluation sample daily to document method /operator performnce 
Mathx spike field analysis (optional) - field analyze matrix spike t o  document matrix eifctct 
on analvte measurement 

FURTHER OUESTIONS? 
SDI’s tecluucal support personnel are always prepared to discuss your quality needs to 
help you meet your data quality objectives. (1-800-544-8881) 
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R E P E A T E R  P I P E T  & M E C H A N I C A L  P I P E T  
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

HOW TO OPERATE Mechanical 
THE REPEATER PIPET Piaet 
To Set Or Adjust Volume P I E L I l d D  cm 
To determine the pi ettin volume, 
the dial setting (1-5 Y 7  is mu tiylied 
bv the minimum pipetting iulume 
of the tip. 

To Assemble Pipet Tip 
Slide filling lever down until i t  
sto s. Then raise the locking clamp 
a n  s insert the tip until i t  clicks into 

osition. Be sure the ti plunger is 

lowering the locking clamp to affix 
the tip in place. 

To Fill Tip 
With tip mounted in osition on 

torution. Slide filling lever upvard  

To Dispense Sample 
Check the volume selection dial to  
ensure pi etting volume. Place tip 

the inner wall of tube. Completelv 
depress the pipetting lever. 

To Eject Tip 
Emptv tip of anv remaining 
solutibn into a propriate container. 

remove the tip. 

For additional information 
regarding operation and use oi 
repeater. please refer to vour 
Repeater pipet manual. - 

F ~ I I V  inserted into the E arrel herore 

i et, immerse end o r tip into 

inside tes P tube so that t i p  touches 

Raise locking c P amp upward, and 

slow 1 y. 

Repeater 
Pipe# 

MECHANICAL PIPET- - -  

To Set Or Adjust Volume 
Remo\*e push-button cay and use i t  to 
loosen \*olume lock screw. Turn lower 
part of push-button to ad'ust volume 
u 1 or down. Meter shou 1 d read "060". 

vhten \*olume lock screw and & replace push-button cap. , 

To Assemble Pipet Tip 
Slide 1ar er mounting end oi pipet t i p  

place, press push-button unti 
plunger rod enters pipet ti . Ensure 
no gap exists between pis Y on and 
plunger rod. 

To Withdraiv Sample 
With t ip  mounted in position on 
pipet, press push-button to first stop 
and hold it .  
Place tip at bottom of liquid sample 
and slowlv release push-button to 
withdraw'measured sample. Ensure 
that no bubbles exist in liquid portion 
oi sample. If bubbles exist, dispense 
sample and re-withdraw sample. 

To Dispense Sample 
Place t i p  into dispensing vessel 
(immersing end of the tip ii t.esst.1 
contains liquid) and slowlv res5 
push-button to first sto . not 
push to second stop or y. ip will elect). 
Remo\.e tip from vessel .and release 
push-button. 

To Eject Tip 
Press wsh-button to second stol3. Tip 

For. addi tiona I iniorma tion r e p  rd i ng 
operation and use of pipet, please 
refer to \'our pipet manual. 

t onto en  2 of pipet. Holding ti 7 in 

isejec t ed. 

887'97 
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QUALITY CONTROL 
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

~~ ~~ 

System Description 
Each SDI PCB Ensysa Soil 12 Test Case contains enough matenal 
to perform 12 test samples each at hvo detection levels. 
The SDI PCB EnSys Soil Test is divided into four phases. The 
instructions and notes should be reviewed before proceeding with 
each phase. 

Hotline Assistance 
If you need assistance or are missing necessary Test System 
matenals. call toll free: 1-800-544-8881. 

Validation and Warranty Information 
Product claims are based on validaoon studies carried out under 
controlled conditions. Data has been collected in accordance wth 
valid statistical methoes and the product has undergone quality 
control tests of each manufactured lot. 
PCB-free soil and soil containing 1 ppm or greater of PCBS were 
tested with the SDI EnSys PCB analytical method. The method 
correctly identified 95% of these samples. A sample that has 
developed less color than the standard is interpreted as positive. It 
contains PCBs. A sample that has developed more color than the 
standard is interpreted as negative. It contains less than 1 ppm PCBs. 
SDI does not guarantee that the results with the PCB EnSys Soil 12 
Test System will always agree with instrument-based analytical 
laboratory methods. All analytical methods. both field and laboratory. 
need to be subject to the appropnate quality control procedures. 

Patla30966 Rev 2 
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How .It Works 
Standards. Samples. and color-change reagents are added IO test 
tuaes coated wth a chemical specific to PCBs. Tne concentration of 
PCBs in an unknown Sample is determined by companng its color 
intensity with that of a Standard. 
Note: PCB concentration is inversely proportional to color intensity: 
the lighter the color development of the sample. the higner the 
concentration of PCBs. 

~~ 

Quality Control 
Standard precautions for maintaining quality control: 

Do not use reagents or test tubes from one Test System with 
reagents or test tubes from another Tesf System. 

m Do not use the Test System after any porbon has passed its 
expiration date. 

Do not attempt the test using more than 12 anttbody coated tubes 
(two of which are Standards) at the same time. 

Do not exceed incubation penods prescribed by the specific steps. 
Always follow the procedure in this usets guide. 
Use EPA Method 8080 or Code of Federal Regulations Title 40, 

Storage and Handling Precautions 
Wear protective gloves and eyewear. 
Store kit at room temperature and out of direct sunlight (less thar 

80°F). 
Keep aluminized pouch (,containing unused antibody coated 

tubes) sealed when not in use. 
If Stop Solution or liquid from the extraction jar comes into cantact 

with eyes. wash thoroughly with cold water ana seek tmmealate 

Part 136. Appendix A, Method 680 to confirm results. 

” 

medical attention. 
Standard Solution contains PCBs. Test samples may contain 

. PCBs. Handle with care. 

027.97 
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PHASE 4 . ANALYSIS OF RESULTS 

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

SELECT STANDARD 

L 

MEASURE SAMPLE 

@C Check Example: 

If the photometer reading (with 
both Standard tubes) is -0.34 or 
0.34. results are oiitsidc the @C 
limits, and the samples should be 
retested. 

If  the photometer reading (\\pith 
both Standard tubes) is -0.27 or 
0.27, results ;\re ivithili the 
QClimits. and testing ma\. 
proceed. 

Pan II 30966 fie\ J 
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I 1 PHASE 3 THE IMMUNOASSAY 

I READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

COLOR DEVELOPMENT 
Sa. Set the E endorf Repeater on 

with Substrate A (T&, yellow 
label). 

2, assem gP e the "A" ti and fill 

eac K antibodv coated tube. 
8b. Dis ense once (200 pL) into 

8c. Set timer for exactly 2 1/2 

8d. Assemble "B" tip, fill with 
minutes. 

Substrate B, start timer, and 
dispense once (200 pL HzO2, 
green label) into each antibody 
coated tube. 

8e. Shake all tubes for 5 seconds. 
Solution ivill turn blue in some 
or all antibodv coated tubes. 

8f. Assemble "Stop" ti , fill with 
Stop Solution (red r abel), and 
stop reaction at end of 2 1/2 
minutes bv dispensin once 
(200 pL) into each anti TI ody 
coated tube. 

AROCLOR SENSITIVITY 

Aroclor Lowest Detection Level 
1248 1.0 ppm 
1254 0.5 pprn 
1260 0.5 ppm 
1242, 2.0 ppm 
1232 4.0 pprn 
1016 4.0 ppm 

Par( a 30966 Rev. 2 
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PHASE 3 THE IMMUNOASSAY 

I READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST I 
READ BEFORE PROCEEDING 

WAsM PROCEDURE 
An accurate test requires a vigorous wash 
accomplished bi. directing a strong stream into 
the antibody coated tubes. 
The wash solution is a harmless, dilute solution 
of detergent. 

WASH 
f a  After the 5 minute incubation, 

emptv antibodv coated tubes 
into liquid waste container. 

7b Wash antibodv coated tubes bv 
vigorouslv filling and 
emptvinga total of 4 times. 

7c Tap antibodv coated tubes 
upside down on paper towels 
to remove excess liquid. 
Residual foam in the tubes will 
not interfere with test results. 

antibody coate f g  tu es, tubes 
can be washed in two groups - 
one group immediatelv 
follotving the other group. 

Note: When runnin u to 12 

Part a 30966 Rev. 2 
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PHASE 3 THE IMMUNOASSAY 

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST I 
TRANSFER FROM DILUTION TUBE TO ANTIBODY COATED TUBE 

Sa. Set timer for 10 minutes 

Sb. Working left to right in the workstation: 
1. Fit allantibody-coated tubes firmly on top of all corresponding glass 
buffer tubes. 
2. Start timer and immediately invert all connected tube 
liquid is poured into the antibodv coated tubes. Return t 

airs so that the 
tube airs to 

the ap  ro riate workstation row-making sure the larger (antibofv 
coate h;! tu e is on  the bottom. 

Sc. Invert all tube pairs several more times making sure the pair is returned 
to the workstation with the larger (antibody coated) tube on  the bottom. 

5d. Disconnect and discard the smaller (dilution) tubes. It is not important to 

5e. Place conjugate tubes behind antibody tubes in workstation. Remove 

worry about drops of liquid adhering to lips of tubes. 

grey caps and  discard. 

TRANSFER OF CONJUGATE TO ANTIBODY COATED TUBES 

AFTER 10 MINUTES, IMMEDIATELY 
6a. Set timer for 5 minutes. 

6b. Working left to right in the workstation: 
Start timer and immediately: 
Dissolve the con'ugate pellets by horizontallv connecting the antibodv 

the conjugate. 
6c. Return the connected tubes to the appropriate workstation row making 

'sure the larger (antibody coated) tube is on the bottom. I t  is important 
that this step is completed within one minute for all tubes. 

coated tubes an  d conjugate tubes and t i l t  the liquid up to pour i t  onto 

6d. In order to adequatelv mix solution, invert all connected tube pairs . 
several more times making sure that the pair is returned to t 
workstation with the larger (antibody coated) tube o n  the bc m. 

6e. Disconnect and discard the conjugate tubes. I t  is not important to worrv 
about the loss of liquid adhering to lip of tubes. 



PHASE 2 SAMPLE & STANDARD PREPARATION 

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 
r 

. When using the mechanic I 7 ,et a lwavs ivithdrai\* and 

Label the plastic antibodv coated tubes with a permament 
marlung pen. 

dispense beloiv the liquid leve . 
”Shake tubes” means t o  thoroughl\. mix the contents with 
special care not to spill or splash.  . , 

DILUTE SAMPLES AND.STANDARDS 
4a. Set the Eppendorf Repeater on 4. 

assemble the “Buffer‘ t i p  and f i l l  with 
B i i  f fe r. 

4b. Dispense 1 niL of Butter into each glass 
b Lifter tu  be. 

(IC. Open 1 and 10 ppni  dilutimi amyule.; 
by sliKping ampulc cracker o\’cr top, 
and t en breaking top at scored ~ieck. 

using niechaiucal pipet and dispense 
belot\* the liquid level in “1 ppm” 
dilution ampiilti. Gentlv shake amplilt1 
from sidc t o  side tor 5’ seconds tc> mi l  
t horoiighl\.. 

4e. Withdralv h O  1iL f rom the ” 1 p p i ”  
dilution a m p l e  using mechanical 
7ipet and dispense below the liquid 
tevel in  “10 ppm” dilution ampiile. 

, Gentl\. shake anipule from side t o  side 
tor 5 seconcls t o  mix ttioroughl\.. 

.If. Traiister (30 rtL t r o m  each dilution 
ampule into glass tmtier tubes. 
;llwa\.+ \ \ * i p J  t i p  after dispensing into 
buifcf t L l t x ~ .  

Id .  Withdrair bC) LIL oi filtered sampltv 

. .  

4s. Change pi ’et t i p  a i d  repeat 4d - 4f t o r  

4h. Assemble ne\\* pipet t i p  on mechanical 
pipet ,iricl transfer hU pL from Standard 
vial into t\vo glass buft’er tubes. 
Immediatel\. replacc cap on I’CR 
Stand,ird \*LiI. 

4i. Shake ‘111 glass bufitlr tubes tor  5 
secoiicly. 

each stimp I e .  

Amulc 
cracker 

Glass PCB 
bumr Standard 
ales rlal 

Pan 30962, hcv. : 



SAMPLE DILUTION PROGRAM 

1. The Sam le dilution procedure on the next page is for 
standar detection levels. The followin dia ram represents 
the sample dilution procedure for all ot er etection levels. B f  c f  

2. Your kit mav include extra dilution ampules to reach h g h  
detection leifels. 

3. EVERY AMPULE PROVIDED MUST BE USED! 

If there are any questions concerning the dilution procedure 
please call SDI Technical Services before running the 
samples to help avoid costly mistakes. (1-800-544-8881) 

NOTE: Your Kit may include additional ampules in 
order to achieve your test levels. Always transfer 
filtered sample to the dilution ampule labeled 
with the lowest PPM level and then transfer from 
this ampule to the next higher level dilution tube. 



I I PHASE 1 EXTRACTION & PREPARATION OF THE SAMPLE 

I READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST I 
WEIGH SAMPLE 

. _ .  la.  Place unused weigh boat on 
pan balance. 

lb.  Press ON/MEMORY button 
on pan balance. Balance will 
beep and displav 0.0. 

IC. Weigh out 10 ;I 0.1 grams of 
soil. . 

completing weigfung, use 
empty weigh boat to retare, 
then continue. -- 

W r C a  seamla 

0 . .  

a 
Id. If balance turns off prior to Wtlab BISl 

Pan )am. 

EXTRACT PCBS 
2a. Unca extraction jar and place 

on a K at surface. Without 

or sharp object. rp eel the 

trans B er 10 grams of soi l  from 

contacting sol\.ent puncture 
foil seal with am ule cracker 

remainder of the seal off 
extraction jar. 

2b. Usin wooden spatula, 

weigh boat into extraction jar. 
2c. Recap extraction jar tightly and 

shake vigorously for one 
minute. 

2d. Allow to settle for one minute. 
Repeat ste s l a  - 2c for each 
sample to e tested. 

Exuacllr Ir 

FILTER SAMPLE 

\ nlhtlrr il Dblmf . 7  3a. Disassemble filtration plunger 
from filtration barrel. 

3b. Insert bulb pipet into toy 
(li uid) laver i n  extraction jar 
an draw -up sample. Transfer 
at least 2 bulb ca acit\v into 

more than one full bulb. 
filtration barrel. !I o not use 

mm DWI B 
Clltratlm Bml 

Repeat ste s 3a - 3c for each 
sample to g e tested. 

P M  Rev. 2 8Q747 



' I  

TEST PREPARATION 
I READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST I 

READ BEFORE PROCEEDING 

, w h c h  must be standards. 
DO not attempt to run more than 12 tubes, two of 

Items that ou will need that are not provided in the 

laboratory tissue 
container, and 
This User's Guide was written for analvzing soil 
samples for PCBs at 1 and 10 ppm. See-table on page 
10 for sensitivity to various Arocloks. 

test ht inc Y ude: a 

Label all Eppendorf re eater tips. Tips can be reused 

second 5mL tip "B" and the t h r d  5mL tip "Stop". 

Label the 12.5 mL tip "Buffer". 

for future analyses. La E el the first 5mL tip "A", the 

€um Open PCB Standard ampule bv slipping ampule 
cracker over top, and then breaking tip a t  scored 
neck. Transfer solution to emptv vial with Bulb 
Pipets. 

Label vial with current date. Standard is usable for 2 
weeks. Always cay tightly when finished using Amba 

rbl PCB -8k 
standard . S U i U d  hPDkl  

Par( IJ 3Q966 Rev. 2 

f 
47 

8/27/97 



Pan II 30966 hcv ? 

CCY 



WORKSTATION SETIUP 

Mechanical pipet tips 1 Bulb pipets Extraction jars 
Filter barrels & plungers PCB standard 1 & 10 PPm dilution ampules 
Ampule cracker Antibody coated tubes e Stop Solution 
Glass PCB butter tubes Substrate B 
Substrate A 
Eppendorf pipet tips 

Workstation shows components for 3 samples tested at 2 levels 



PCB EnSys@ 
12T SOIL 
TEST SYSTEM 

7020301 
R A P I D  I M M U N O A S S A Y  S C R E E N  

User's Guide 
IMPORTANT NOTICE 

T h s  method correctly identifies 95'1,, of samples that 
are PCB-free and those containin 1 ppm or greater 

standard is interpreted as positi\*e. I t  contains PCBs. 
A sample that develops more color than the 
standard is interpreted as negative. I t  contains less 
than 1 ppm PCBs. 

of PCBs. A sample that develops H ess color than the 

Tlus test system should be used onlv under the 
supervision of a technicallv ualified individual ' 

health and environmental risks of this product as  
identified in the product literature. The components 
must onlv be used for the analvsis of soil samples 
for the piesence of polvchlorinated biphenvls. After 
use, the kits must. be disposed of in accordance with 
applicable federal and local regulations. 

who is capable of understan 3 ing anv potential 

PWl b 30966 Rev. 2 
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01 LU T1 ON 
EnviroGara - Use the filterea exuact as 'SAMPLE' In tne Users Guide 
Proceaure. 

EnSys - if tP.e instrumons stan with Phase 1 Extracoon and Prec?rabon of 
:ne Samplein the User s Guide. skip to Phase 2 Sample and Sla, :ad 
Preparation ana follow the remainder of the assay procedure ana data 
Interpretanon If the instrucuons stan at Phase 1 Samoie & Sfandard 
Prepararion, connnue with the insuucnons. as wntten. 

Note: Ki t  may contain addibonal ampules in order to achieve your test 
levels. Always transfer filtered sample to the dilubon ampule labeled 
with the lowest PPM level and then transfer from this ampule to the next 
higher level drluhon ampule. 

RaPlD Assay - Dilute the filtered extract into the appropnate Extract Oiluent 
as described below or follow customized dilunon procedure prowded by the 
SDI Technical Services Oepament. 

Extract Volume (pL) 

pca I 25 
! Contaminant 

RaPID Assay Dilution 
Extract Oiluent (mL) Test Range 

(pg 1 OOcm:) 
25 St0 100 

Ass is ta nce For ordering or technical assistance contact: 
Strategic Oiagnostics Inc. 

11 1 Pencader Drive 
Newark, Delaware 19702-3322 

(302)456-6789 
Fax( 3 0 21456 -67 8 2 

www.sdix.com 
techservice@sdix.com 

(s0o)s4a-ass i 

30901 03 ROS0498 



Contaminant i Extract volume ( U L I  Extract Oiluent (mL) j Test Ranqe (00ml ’ 
25 1 0.5 to 10.0 (Aroctor 

I 1254) 
12.25 0.2 to 5.0 

0.01 to 0.5 

0.9 to 30 
(Total BTEX) 
0.1 to 10.0 

(PCP) 
TNT 50 25 0.25 to 5.0 

(TNT) 
Cyclodienes 2 50 12.5 0.1 to 2.0 (Dieldnn) 

! 25 

250 

200 9.8 

6TEWTPH 500 4.5 

Pentacntorophenol 50 25 

i 
I 

PC8 

PAH 

caPAH 
1 (Phenanthrene) 

I (Bento[a\pyrene 

P 

Wipe Extraction 
Procedure WIPE SAMPLE 

1. Weanng the protecbve gloves provided, uncap the extraction iar. 
2. Using an ampule cracker, open solvent ampule and pour the enwe 

3. Soak gauze pad in extramon jar containing solvent. 
4. Remove gauze wipe from solvent and squeeze excess from pad back 

5. Hold clean template on surface to be wiped. 
6. Wipe entre exposed area for 15-20 seconds. Wipe should be damp 

7. Place wipe back into same extracbon jar and cap bghtly. 
8. Remove and discard protmve gloves. 
9. Repeat steps 1-8 for each sample to be tested. 

contents into the extrachon jar. 

into extracbon jar. 

when finished. 

EXTRACTION 
1. Shake each jar vigorously for one (1) minute. 
2. Repeat step 1 for each sample to be tested. 

1 . Disassemble fitation plunger from filbabon barrel. 

FILTRATION 

2. lnsert bulb pipet into top (liquld) layer in extraction jar and draw up 
sample. Transfer at least % bulb capaaty into the filfmon banel. Do 
not use more than one MI bdb. 

3. Press plunger firmly into 
or unit snaps together. Place on flat surface. 

4. Repeat steps 1-3 for each sample to be tested. 

unQ1 adequate filtered sample is available 



Soil Extraction 
Procedure 

.... ' \ 

WElGH SAMPLE 

1. ?lace unused weigh canoe on Dan balance. 
2. ?res ONIMEMORY button on pan balance. Balance will beep and 

3. ',Veiqh out 10 2 0.1 grams of samole using the wooden spatula. 
4. If balanced turns off pnor to ComPlenng weiqhing, use empty weiqh 

5. Repeat steps 1-4 for each sample to be tested. 

display 0 0. 

canoe to re-tare then conme. 

EXTRACTION 
1. Uncap extracnon jar and place on flat surface. Using a wooden 

spatula. transfer 10 grams of sample from the weigh boat into the 
extracbon lar. 

2. Open solvent ampule and pour the entre contents into the extracnon 
laf. 

3. Recap the extracbon jar and shake vigorously for one (1) minute. 
4. Allow to settle for one (1) minute or una1 a clear solvent layer is 

5. Repeat steps 1-4 for each sample to be tested. 
observed above the sample. 

FI LTRATl ON 

I 

1. Insert bulb pipet into top (liquid) layer in extracnon jar and draw up 
sample. Transfer at least '/r bulb capacity into the filtrabon barrel. Do 
no/ use more than one h/l bulb. 

available or unit snaps together. Place on flat surface. 
2. Press plunger firmly into barrel unnl adequate filtered sample is 

3. Repeat steps 1-3 for each sample to be tested. 

EnviroGard - Use the filtered extract as 'SAMPLE' in the User's Guide 
Procedure. 

DILUTION 

EnSys - If the insuucbons sm with Phase 1 &rtracnon and Pepararlon of 
the Samplein the Usets Guide, sklp to Phase 2 Sample and Slandard 
Preparallon and follow the remainder of the assay procedure and data 
interpretabon. If the instrucnons stan at Phase 1 Sample 8 Sbndard 
Preparation, Cmibnue with the instrucnons, as wntten. 

Note: Kit may contain additional ampules in order to achieve your test 
levels. Always transfer filtered sample to the dilution ar :de labeled 
with the lowest PPM level and then transfer from this art Jule to the next 
higher level dilution ampule. 

RaPlO Assay - Oilute the filtered extract into the appropriate Gtract Oiluent 
as desmbed below or follow customized dilution procedure provided by the 
SO1 Technical Sennces Oepment. 



. Sample Oilution RaPlO Assay Test Systems 
3TEX Exoacr: Oiluent: 12 vials containing 4 5 rnL eacn (Item H00654). 
?CE Exaact Oiluent: 12 vtais containing 25 mL eacn. One (1) 25 pL 
disposaole aqet w m  12 6ps (Item ~100538). 
Pentacntoro~nenol Emact Oiluent: 12 vials contaning 25 mL each. One (1) 
50 ILL disDosable pipet with 12 fips (Item ~100479). 
PAH Extract Oiluent: 12 vials containing 12.25 mL each (Item M00623). 
Carcinogenic PAHs Extract Diluent: 12 vials containing 9.8 mL each (Item 
rtl00798). 
TNT Extract Oiluent: 12 vials containing 25 mL each. One (1) 50 pL 
disposable pipet with 12 tips (Item S100745). 
Cyclodienes Extract Diluent: 12 vials containing 12.25 mL each (Item 
#IO1 024). 

EnSys Soil Test Systems 
0 OiluOon ampules provided dependent upon detmon levels'of interest. 

EnviroGard Soil Test Systems 
No addihonal diluhon matenals required. 

Store all reagents and components in a dry well venlated area at 240°C. 
Reagents may be used unhl the expiration date shown on the vials. 
Consult local. state and federal regulabons for proper disposal of all reagents. 

In additlon to the matenals ptovrded, the followmg items will be necessary for the 
procedure: 

0 stopwatch or clock with second hand 
0 permanent marking pen 

protecbve gloves 
digital balance (available from SDI, Item # A001 31 1 

Reagent Storage 
and Stability 

Materials 
Not Provided 

Sample 
Information 

Procedural Notes 
and Precautions 

Limitations 

This kit was validated for use with soil samples. Other types of sample matrices 
and solid wastes may require different procedures to efficiently extact compounds 
of interest. Contact Sol's Technical Services Oepartment for applicabon 
guidance. 

00 not use any reagent beyond its stated shelf life. 

Conbnuous agitaton of the soil sample in the presence of the extraction solution 
for the prescnbed time is important for good extrachon effiuenq. Use of a timer 
or stopwatch to assure adequate shaking bme is recommended. 
Avoid contact of extraction solution (methanol) with skin and mucous membranes. 
If this reagent comes in contact with skin wash with water. 

fhe Sample &&action Kit, when used in conjundon wlth the appropnate test k i t  
unil prowde screening results. Results may need to be confirmed by a non- 
immunological method. I 



Description 
of Contents 
T 

Extraction Solution - 90% Methanol 
;;er kit ' 2 amouies containing 20 mC eacn tor use with. 
0 =nvlrol;ara CYoraane in Soil test Kit (Item t 731 1000) 
0 EnviroGara Toxapnene in Soil test Kit (item 3 7420000) 

ZnviroGara Lindane in Soil Test Kit (item R 7630000) 

Extraction Solution - 75% Methanol 
per kit' 1 2 ampules Containing 10 mL each for use wlth: 

8TW RaPlD Assay (Item # A00161 and AOO162) 

Extraction Solution - 75%0 Methanol with 
Sodium Hydroxide 
per kit: 12 ampules containing 20 mL each for use with: 
0 Pentachlorophenol RaPlD Assay (Item A001 10 and A0011 1) 

Extraction Solution - 100% Methanol with 
Surfactant 
per kit: 1 2 ampules containing 10 mL each for use with: 

Cyclodienes RaPlD Assay (Item I# A0021 6) 

- 

1 

Filter Modules 
per kit: 12 filter plungers and barrels 

Wooden Spatulas 
per kit: 12 each (not in PCB Wipe Kit) 

Weigh Canoes 
per kit: 12 each (not in PCB Wipe Kit) 

Disposable Transfer Pipettes 
per kit : 12 each 

Extraction Jars 
per kit: 12 each with 3 bearings per jar (no beanngs in PC8 Wipe Kd) 

per kit: 3 each 

i 
I 

It 

u e  mum Ampule Crackers 

c-1 Wipe Template 
per kit: 12 each 10 cm by 10 cm plasm templates (PCB Wipe Kit only) 

Gauze Wipes 
per kit: 12 each (PcB Wipe Kit only) 

wlratrr roam8 

Protective Gloves 
per ki t  24 each (PC8 Wipe Kit Only) 



Intended Use 

Principle 

Customer 
support 

Extraction 
Solvents 

Strategic Diagnostics fnc. 

Sample Extraction Kit 
User's Guide 
For use tn coniuncaon with the appropriate immunoassay test ki t  Each Sample 
Extraaon Klt Contains matenals to process twelve (1 2) soil or wpe samples. 

The reagents contained in the Sample Extracuon Kit have been opbmized for fast. 
efficient removal of compounds from soil or surfaces and convenient preparabon 
of the sample for immunoassay testlng at levels of interest to the invesngator. The 
system allows for reliable. convenient and cost effecbve detehnabons at the field 
tesong or remediabon site. 

If there are any questions regarding this procedure, please call the SDI Technical 
Services Oepamnent at 1-800-5448881 or (3021-456-6789. before running 
samples to avoid costly mistakes. 

Extraction Solution - 100% Methanol 
per kit: 12 ampules containing 20 mL each for use with: 
0 EnSys' PC8 Soil and Wipe Test Systems (Item J# 7020301,7020601, 

7021301 or 7021201) 
0 EnSys Pee0 Soil Test Systems (Item # 7042301 and 7043001) 
0 EnSys PAH Soil Test Systems (Item tl7061301 and 7060501) 

EnSys Penta Soil Test Systems (Item # 7000301) 
0 PCB RaPlD Assay" (item # A00133 and A00134) 
0 PAH RaPlO Assay (Item # A001 56 and A001 57) 
0 Carcinogenic PAHs RaPlD Assay (Item # A00200 and A00201) 
0 TNT RaPlO &say (Item # A00186) 

Extraction Solution - 100% Methanol 
per kit: 1 2 ampules containing 10 mL each for u$e m: 

EnviroGard * PC8 in Soil and Wipe Test Kits  Nqn # 7 0 2 q  7521600;. 

EnviroGard PAH in Soil Test Kit (Item rt 7060600) 
0 EnviroGard Petroleum Hydrocarbons (8rm) in Sal Test (Item # 

7004000) 
EnviroGard Petroleum Hydrocarbons (TPH) in Soil Test Kits  (Item It 7042000) 
EnwroGad DOT in Soil Test Kits (Item # 7310000) 

7021 500 and 7021 600) e-7 

I"" 



TABLE 11 (cont.) 

GC Results I UnsPiked II ID I Immunoassay Result 
Unspiked I SDiked (5 lnterp Matrix 

I! I 1 PPm I ppm I ppm 1248) I 
097 
0.98 

Waste tramp oil <5 <5 25 
. '  Waste transmission <5 <5 25 

fluid 

I 
~- ~ ~~ ~ 

099 Xylene <5 25 25 FP 
100 Not Recorded <5 <5 NR 

No. of False Positive Results 

Rate 
No. of False Negative Results 

Rate 

a Trial 2 data . 

NR = not run 

6/99 

6.1% 
0198 

0.0% . 
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TABLE 11 (ant.) 
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TABLE 11 (ant . )  
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TABLE 11 

Correlation of PCB RIScm Liquid Waste Test and Method 8082 Results 
Using Spiked and Unspiked Liquid Waste Field Samples 
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TABLE 10 (cont.) 

GC Results 
Sample Matrix Sample 

ID Aroclor Conc. ppm 

IA Results 
Test Cow. with 

Results GC Results 

424 
425 

Waste Oil ND ND 4 yes 
Waste Oil ND ND 4 Yes 

a Trial 1 data 

Number of False Positive Results 

ND = Not Detectable 

PCB = Aroclor was not determined 

FP = False positive 

1 I32 

CD-ROM 

I 

4020-25 

3.1 yo 
011 8 Number of False Negative Results 

Rate 

Revision 0 
December 1996 
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TABLE 10 

Comparison of PCB RIScTM Liquid Waste Test with Method 8082 

Sample Matrix . 

380 Transformer Oil PCBc 20 25 
381 Transformer Oil PCB 38 25 ves 

CD-ROM 4020-24 Revision 0 
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TABLE 8 

lntraassay Precision of the PCB RIScTM Liquid Waste Test System 

- ~ 

Statistical Percentage of False 
Results Compared to Standards 

Signal %RSD 
(OD4Wnrn) N=44 
(11 data sets) 

PCB 1248 Spike 
Concentration (ppm) 

0 6.4% <0.02% 

0 2  5.9% 4.1 yo 

I! I 5 7.9% 1.4% 

CD-ROM 

TABLE 9 

lnterassay Precision of the PCB RIScTM Liquid Waste Test System 

Signal %RSD 

(1 1 data sets) 
(OD4mnrn) ~ 4 4  

PCB 1248 Spike 
Concentration (ppm) 

II 0 I 6.4% II 

1 I 5 8.5% 

4020-23 Revision 0 
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a Y=Yes, FN=False Negative, FP=False Positive 
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TABLE 7(cont.) 

G8 

G9 

G10 

G11 

15-50 7.5 FP 

4.0-15 33 FN 

15-50 8 FP 

4.0-15 11 Y 

a Y=Yes, FN=False Negative, FP=False Positive 

CD-ROM 4020-2 1 Revision 0 
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TABLE 7 (cont.) 

D TECHm 
Sample 

(PPW 

CD-ROM 

Agreementa 
Y, FN, FP 

GC 
(8082) 

(mm) 

J26 

J27 

J28 

J29 

I J25 I 0.5-1.0 I 0.12 I 
<0.5 0.01 Y 

1 .O-4.0 1.8 Y 

< O S  0.18 Y 

0.5-1 .O 0.54 Y 

FP -1 

J34 

J35 

J36 

1 .O-4.0 0.36 FP 

1 .O-4.0 0.26 FP 

>50 70 Y 

4.0-15 

0.5-1 .O 0.72 

J33 0.5-1 .O 0.32 

J43 

J44 

J45 

J46 

J47 

1 .O-4.0 0.31 FP 

15-50 503.4 FN 

15-50 5.6 ' FP 

~0.5 0.02 Y 

~ 0 . 5  0.22 Y '  

Y'. 1 
0.5-1 .O 
0.5-1 .O 
~0.5 0.19 

~0.5 0.01 

a Y=Yes, FN=False Negative, FP=False Positive 

4020-20 Revision 0 
December 1996 
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TABLE 7 

Comparison of D TECHm PCB Test Kit with GC 

DTECHm 

(ppm) 
Sample 

CD-ROM 

$g2) Agreementa 

(ppm) Y, FN, FP 

1 I I 1 

a Y=Yes, FN=False Negative, FP=False Positive 

i 
4020-1 9 

/ 
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TABLE 6 

EnviroGardm PCB Kit Field Performance Summary 

Specificity: . [l-(Reported Positives/True Negatives)] = [l-(37/109)] = 66% 

Note 1: 8 of the 37 reported positive samples had PCB contamination levels between 5 
and 10 mg/kg. Soils in this range should test "positive" because the assay 
calibrator is 5 mg/kg Arodor 1248. A positive assay bias is necessary to prevent 
false negative results. 

Eliminating these samples from the calculations produces a Specificity of: 

[l-(Reported Positives/True Negatives)] = [l-(29/101)] = 71 % 

Note 2: The distribution of false positives is not random (p 0.05), with a clustering at 
the beginning of the sample set. This observation was included in Developers 
Comments which were added to the final draft of the Technical Evaluation 
Report. One explanation for the higher frequency of false positive results at the 
beginning is inexperience of the operator with the method. If the first 20 
samples are eliminated from the Specificity analysis, the following result is 
obtained: 

. 

[l-(Reported Positivesnrue Negatives)] = [l-(20/86)] = 77% 

In the SITE demonstration, the PCB Immunoassay'had a 77% positive predictive 
value. 

Sensitivity: [l-(Reported Negativesnrue Positives)] = [l-(0/31)] = 100% 

In the SITE demonstration, the PCB Immunoassay had a 100% negative 
predictive value. 

CD-ROM 4020- 1 8 Revision 0 
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TABLE 5 (cont.) 

Sample Screening GC Result" Agreement' 

Number R esu I tCsd [8082] Y, FN, FP 

7 

100 

. 1000 

101 

102 

102D 

103 

104 

105 

106 

107 

108 

109 

109D 

110 

111 

112 

113 

114 

>10 

> l o  

>'lo 

>10 

>10 

>10 

>10 

< l o  

< l o  

>10 

>10 

< l o  

< l o  

< l o  
e10 

>10 

>10 

>10 

177' 

167 

1.21 

293 

177 

40.3 

7.66 

0.21 

2.50 

14.1 

3.84 

N D' 

ND' 

N 0' 

ND' 

31 5 

14.9 

66.3 

Y '  

Y 

FP 

Y '  

Y 

Y 

FP LI 

Y 

Y 

Y 

FP 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

mg/kg (PPm) 

Screening Calibrator is 5 mg/kg Aroclor 1248 

e Y=Yes, FN=False Negative, FP=False Positive 

' ND = Not Detectable 

Expected Result Based on Calibrator Concentration 

) 
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TABLE 5 (cont.) 

Sample 

Number 

0840. 

' 085 

0850 

086 

0860 

087 

0870 

088 

0880 

089 

090 

0900 

09 1 

091 0 

092 

0920 

093 

094 

095 

0950 

096 

097 

0970 

098 

0980 

099 

CD-ROM 

Screening 

>10 

>10 

>10 

e10 

e10 

e10 

e10 

>10 

>10 

>10 

< lo  

e10 

>10 

>10 

< lo  

< l o  

e10 

< l o  

>10 

>10 

<10 

<10 

< l o  

>10 

>10 

e10 

GC Result' Agreement" 

(80821 Y, FN, FP 

1.08 

428 

465 

1.42 

1.25 

0.08 

ND' 

2.70 

1.77 

45.0 

1.01 

1.40 

1630 

1704 

1.21 

N D' 

0.30 

0.36 

17.5 

31.2 

0.06 

1.23 

0.29 

1.17 

0.83 

N D' 

4020- 16 

FP 

Y 

Y 

Y 

Y 

Y 

Y 

FP 

FP 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

FP 

FP 

Y 
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TABLE 5 (cont.) 

Sample 

Number 

064 

065 

066 

067 

068 

069 

069D 

070 

07 1 

071 D 

072 

073 

074 

075 

076 

077 

078 

079 

080 

08 1 

081 D 

082 

082D 

083 

0830 

084 

CD-ROM 

Screening 

Resultc,d 

>10 

>10 

e10 

e10 

<10 

e10 

<10 

e10 

e10 

e10 

e10 

>10 

>10 

>10 

>10 

< lo  

>10 

>10 

e10 

< lo  

e10 

e10 

e10 

< lo  

e l 0  

>10 

GC Result' Agreemente 

I80821 Y, FN, FP 

19.0 

3.08 

1.98 

0.08 

0.50 

N D' 

ND' 

ND' 

N D' 

0.05 

0.04 

15.8 

13.3 

23.0 

46.7 

N D' 

2.27 

42.8 

3.77 

0.69 

0.45 

N D' 

0.24 

0.48 

0.41 

1.16 

Y 

FP 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

FP 

Y 

Y 

Y '  

Y 

Y 

Y 

Y 

Y 

FP 

4020-1 5 Revision 0 
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Sample 

Number 

044 

045 

046 

0460 

047 

0470 

048 

049 

050 

0500 

05 1 

052 

053 

054 

055 

056 . 

057 

058 

059 

060 

0600 

06 1 

062 

063 

0630 

CD-ROM 

TABLE 5 (cont.) 

Screening GC Result' Agreemente 

[8082] 

e10 

<10 

e10 

<10 

e10 

e10 

e l 0  

<10 

>10 

>10 

<10 

>10 

e10 

<10 

<10 

e10 

<10 

e10 

>10 

>10 

<10 

>10 

>10 

<10 

e10 

0.59 

N D' 

ND' 

N D' 

0.09 

0.10 

N D~ 

N D~ 

3.60 

4.41 

N 0' 

4.21 

0.96 

0.52 

2.40" 

0.51 

N d 
0.69 

7.86 

0.62 

0.58 

580 

2.35 

0.09 

0.15 

4020-1 4 

Y, FN, FP 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

FP 

FP 

Y 

FP 

Y 

Y 

Y 

Y 

Y 

Y 

F Pg 

FP 

Y 

Y 

FP 

Y 

Y 
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TABLE 5 (cont.) 

Sample Screening GC Result' Agreemente 

Number [8082] Y, FN, FP 

0240. < l o  

' ' 025 >10 

026 < l o  

027 < l o  

028 

028D 

029 

030 

031 

032 

033 

034 

035 

035D 

036 

037 

037D 

038 

039 

040 

04 1 

042 

042D 

043 

0430 

< l o  

< l o  

< l o  

e10 

< l o  

>10 

>10 

>10 

< l o  

< l o  

>10 

< l o  

< l o  

>10 

< l o  

>10 

< l o  

>10 

>10 

>10 

>10 ' 

CD-ROM 

0.05 

11.7 

1.96 

0.06 

0.22 

0.22 

0.23 

1.15 

0.26 

47.6 

6.00 

34.0 

N D' 

N D' 

816 

0.06 

0.04 

1030 

0.68 

4.25 

N D' 

0.52 

0.47 

1.69 

1.74 

4020- 1 3 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

; 
Y 

Y 

FP 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

FP 

Y 

FP 

FP 

FP 

FP 
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Sample 

Number 

. 001 

002 

003 

004 

005 

006 

007 

008 

009 

010 

01 1 

01 2 

01 3 

014 

01 5 

01 5 

016 

017 

01 8 

01 9 

020 

02 1 

022 

022 

023 

024 

. .CD-ROM 

TABLE 5 

Comparison of EnviroGardTM PCB Kit with GC 

Screening 

Resultc,d 

>10 

>10 

e10 

>10 

>10 

>10 

> lo  

>10 

>10 ~ 

>10 

>10 

<10 

e10 

<10 

> l o  
>10 

>10 

>10 

>10 

>10 

<10 

<10 

<10 

< l o  

>10 

e10 

GC Result" 

(80821 

5.98 

1.27 

0.1 1 

6.71 

1.37 

0.68 

0.55 

2.00 

1.30 

0.17 

1.15 

N D' 

1.13 

0.18 

9.13 

9.84 

21 10 

2.55 

45.4 

6.70 

0.07 

0.06 

0.54 

0.72 

20.8 

0.06 

4020- 12 

Agreemente 

Y, FN, FP 

FP 

FP 

Y 

FP 

FP 

FP 

FP 

FP 

FP 

FP 

FP 

Y 

Y 

Y 

FP 

FP 

Y 

FP 

Y 

FP 
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TABLE 4 (ant.) 
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TABLE 4 

Comparison of PCB RIScTM Test Kit with GC 

165 

168 I 5-50 I 9 ppm I Y II 
I 

I I II 166 5-50 9.3 ppm Y '  

164 I 5-50 I 11.9 ppm Y 

CD-ROM 4020- 1 0 Revision 0 
December 1996 



TABLE2 ~ 

Estimated Rate Of 1.3 13.2 39.2 . 65.2 82.3 False Positives' (%) 
I 

ESTIMATED ERROR RATES FOR 5PPM DILUTIONa 

Estimated Rate of 
False Negatives (%) 

True Value (ppm) I 0 1  1 1  2 I 3 1  4 1  5 1  6 1  7 1  8 1  9 1  10 I. 20 

8.5 4.1 2.0 1.0 0.5 0.3 <0.1 ' 

True Value (ppm) 0 5 

Estimated Rate of 

("h) 

False Negatives 
("/I 

False Positives 1.0 7.9 

Estimated Rate of 

10 15 20 30 40 50 60 70 80 100 

24.5 46.0 65.0 87.3 95.6 

1.7 0.7 0.3 0.2 <0.1 

TABLE 3 

ESTIMATED ERROR RATES FOR 50PPM DILUTIONa 

(a) PCB RIScTM test kit 

. CD-ROM 

'a- 
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TABLE 1D 

CROSS REACTIVITY OF DIFFERENT COMPOUNDSa 

Compound 

1-Chloronaphthalene 

Soil Equivalent Concentration 
(ppm) Required to Yield a Positive 

YO Cross-Reactivity Result 

0.05% 10,000 

1,2,CTrichlorobenzene I 0.05% I 10,000 

Hexachlorobenzene 

Dichlorofenthion 

2,CDichloro-1 -naphthol I <0.20% I >10,000 

<0.05% > 10,000 

0.05% 10,000 

Bifenox I co. 10% I 500 

Pentachlorobenzene I <0.05% I > 10,000 

2,5-Dichloroaniline I <0.05% I ~10 ,000  

Tetradifon I <o. 10% I 125 

(a) PCB RIScTM Liquid Waste Test System, Ensys, Inc. 

CD-ROM 4020-8 Revision 0 
December 1996 



TABLE 1C 

CROSS REACTIVITY OF DIFFERENT COMPOUNDSa 

or 1268 I 3.8 I 40 I 75 IJ 

METHOD: The compounds listed were assayed at various concentrations and compared 
against an inhibition curve generated using Aroclor 1254. The concentration of 
the compound required to elicit a positive response at the MDL as well as the 
concentration required to yield 50% inhibition compared to the standard curve 
were determined. 

a D TECHTM PCB test kit 

The Minimum Detection Limit (MDL) is defined as the lowest concentration of compound that 
yields a positive test result.' 

The IC, is defined as the concentration of compound required to produce a test response 
equivalent to 50% of the maximum response. 

YO Cross reactivity is determined by dividing the equivalent Arodor 1254 concentration by the 
actual compound concentration at IC, 
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TABLE 1B 

CROSS REACTIVITY OF DIFFERENT COMPOUNDSa 

._ 

a EnviroGard PCB Test Kits (Millipore Corporation) 
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TABLE 1A 

CROSS REACTIVITY OF DlFF ERENT COMPOUNDS' 

Compound 

1 -Chloronaphthalene 

1,2,4-Trkhlorobenzene 

Soil Equivalent Concentration (ppm) 
Required to Yield a Positive Result 

10,000 

10,000 

(a) PCB RIScTM test kit, Ensys, Inc. publication 

2,4-Dichlorophenyl-benzenesulfonate I 1,000 

2,4-Dichloro-1 -naphthol I >10,000 

Bifenox I 500 

Diesel fuel I > 10,000 

Pentachlorobenzene I >10,000 

2,5-Dichloroaniline I >10,000 

Hexachlorobenzene I >10,000 

Gasoline I >10,000 

Dichlorofenthion I 10,000 

Tetradifon I .:. 125 I 

CD-ROM 4020-5 Revision 0 
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R.W. Counts, R.R. Smith, J.H. Stewart, and R.A. Jenkins, "Evaluation of PCB Rapid\ 
Immunoassay Screen Test System", Oak Ridge National Laboratory, Oak Ridge, TN 37831, 
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EnviroGard PCB in Soil Package Insert, Millipore Corp. 2/93. 

Technical Evaluation Report on the Demonstration of PCB Field Screening Technologies, SITE 
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9.0 METHOD PERFORMANCE 

9.1 A study was conducted with the PCB RISCTM test kit using fourteen standard soils and 
three soil samples whose PCB concentration had been established by Method 8082. Replicates 
were performed on seven ofthe standard soils and on one of the soil samples for a total of 25 
separate analyses. Each of two different analysts ran the 25 analyses. Results indicated that "<" 
assignments are accurate with almost 99% certainty at the 50 ppm level while ">" assignments can 
be up to about 96% inaccurate as the sample concentration approaches that of the testing level. 
Corresponding certainties at the 5 ppm level are 92% and 82% respectively. Tables 2 and 3 
summarize these results. 

9.2 Table 4 presents method precision data generated using the PCB RIScTM test kit, 
comparing immunoassay test results with results obtained using Method 8082. 

Method precision was determined with the EnviroGard PCB in Soil test kit by assaying 
4 different soils (previously determined to contain 5.04, 9.78, 11.8, and 25.1 mg/kg by Method 8082), 
at three different sites, using three different lots of assay kits, three times a day for 9 days. A total 
of 81 analyses were performed for each soil. Error attributable to site, lot, date, and operator were 

, determined. Separately, the relative reactivity of Aroclors 1242, 1248, 1254, and 1260 were 
determined. Based on Aroclor heterogeneity, and method imprecision, concentrations of Aroclor 
1248 were selected that would result in greater than 99% confidence for negative interpretation. A 
study was conducted (Superfund SITE demonstration) on 114 field samples whose PCB , 

concentration were also determined by Method 8082. 32 of the field samples were collected in 
duplicate (as coded field duplicates) and assayed by standard and immunoassay methods. The 
results for all 146 samples are summarized in Tables 5 and 6. 

9.3 

9.4 Grab samples were obtained from sites in Pennsylvania, Iowa and Illinois using a 
stainless steel trowel. Each sample was homogenized by placing approximately six cubic inches in 
a stainless steel bucket and mixing with the trowel for approximately two minutes. The soils was 
aliquotted into 2 six ounce glass bottles. The samples were tested on site using the D TECH PCB 
test kit, and sent to an analytical laboratory for analysis by Method 8082. These data are compared 
in Table 7. 

9.5 Tables 8 and 9 present data on the inter- and intra-assay precision of the PCB RIScTM 
Liquid Waste Test System. The data were generated using 11 samples, each spiked at 0, 0.2 and 
5 ppm, and assayed 4 times. 

9.6 Tables 10 and 11 provide data from application of the PCB RIScTM Liquid Waste Test 
System to a series of liquid waste samples whose PCB concentration had been established by 
Method 8082. 

10.0 REFERENCES 

1. J.P. Mapes, T.N. Stewart, K.D. McKenzie, L.R. McClelland, R.L. Mudd, W.B. Manning, W.B. 
Studabaker, and S.B. Friedman, "PCB-RIScTM - An On-Site Immunoassay for Detecting PCB 
in Soil", Bull. Environ. Contam. Toxicol. (1993) 50:219-225. 

2. PCB RIScTM Users Guide, Ensys Inc. 
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4.0 APPARATUS AND MATERIALS 

4.1 Immunoassay test kit: PCB RIScTM (EnSys, Inc.), EnviroGardTM PCB in Soil (Millipore, 
Inc.), D TECH TM PCB test (Strategic Diagnostics Inc.), PCB RIScTM Liquid Waste Test System 
(EnSys, Inc.), or equivalent. 

Each commercially available test kit will supply or specify the apparatus and materials 4.2 
necessary for successful completion 'of the test. 

5.0 'REAGENTS 

Each commercially available test kit will supply or specify the reagents necessary for 
successful completion of the test. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, Section 4.1. Also refer 
to Reference 9 for the collection and handling of non-aqueous waste liquids. 

6.2 Samples may be contaminated, and should therefore be considered hazardous and 
handled accordingly. 

7.0 PROCEDURE 

7.1 Follow the manufacturer's instructions for the test kit being used. 

7.2 Those test kits used must meet or exceed the performance specifications indicated in 
Tables 2-1 1. 

8.0 QUALITY CONTROL 

8.1 Follow the manufacturer's instructions for the test kit being used for quality control 
procedures specific to the test kit used. Additionally, guidance provided in Method 4000 and Chapter 
One should be followed. 

8.2 Use of replicate analyses, particularly when results indicate concentrations near the 
action level, is recommended to refine information gathered with the kit. 

8.3 Do not use test kits past their expiration date. 

8.4 Do not use tubes or reagents designated for use with other test kits. 

8.5 Use the test kits within their specified storage temperature and operating temperature 
limits. 

8.6 Method 4020 is intended for field or laboratory use. The appropriate level of quality 
assurance should accompany the application of this method to document data quality. 
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METHOD 4020 

SCREENING FOR POLYCHLORINATED B IPHENYLS BY IMMUNOASSAY ' 

1 .O SCOPE AND APPLICATION 

1.1 Method 4020 is a procedure for screening soils and non-aqueous waste liquids to 
determine when total polychlorinated biphenyls (PCBs) are present at concentrations above 5, 10 
or 50,mgkg. .Method 4020 provides an estimate for the concentration of PCBs by comparison with 
a standard. 

1.2 Using the test kit from which this method was developed, 95% of soil samples containing 
0.625 ppm or less of PCBs will produce a negative result in the 5 ppm test configuration. Using 
another commercially available test kit, 97% of soil samples containing 0.25 ppm or less of PCBs 
will produce a negative result in the assay and greater than 99% of the samples containing 1 .O ppm 
or more will produce a positive result. Tables 2-5, 7, 10, and 11 present false positive and false 
negative data generated from commercially available test kits. Using a test kit commercially 
available for screening non-aqueous waste liquids, >95'/0 of samples containing 0.2-0.5 ppm or less 
of PCB will produce-a negative result. 

1.3 In cases where the exact concentrations of PCBs are required, quantitative techniques 
(Le., Method 8082) should be used. 

1.4 This method is restricted to use by or under the supervision of trained analysts. Each 
analyst must demonstrate the ability to generate acceptable results with this method. 

2.0 SUMMARY OF METHOD 

2.1 Test kits are commercially available for this method. The manufacturer's directions 
should be followed. 

2.2 In general, the method is performed using a sample extract. Sample and an enzyme 
conjugate reagent are added to immobilized antibody. The enzyme conjugate "competes" with PCB 
present in the sample for binding to immobilized anti-PCB antibody. 

2.3 The test is interpreted by comparing the response produced by testing a sample to the 
response produced by testing standard(s) simultaneously. 

3.0 INTERFERENCES 
* 

Chemically similar compounds and compounds which might be expected to be found in 
conjunction with PCB contamination were tested to determine the concentration required to produce 
a positive test result. These data are shown in Tables l A ,  l B ,  l C ,  and 10. 
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Documentation 

Attachment 1 includes a copy of the USEPA’s SW-846 4020 method. In addition, a copy 
of the procedure applicable to the purchased kit is also attached. 

Attachment 2 includes a copy of the analyst’s immunoassay training certificate as well as 
a copy of the training certificate for the individual responsible for QA/QC oversight. 

Attachment 3 includes a copy of the performance samples’ certified PCB concentration. 

Attachment 4 includes a copy of the performance sample vendor‘s A2LA accreditation. 

Attachment 5 includes a copy of results for the control samples analyze for each batch of 
samples. A total of four (4) control samples were analyzed for two batches. Batch 1 
consisted of two (2) performance samples and Batch 2 consisted of four (4) 
environmental samples. The resultant QC frequency was 66, O/o, exceeding typical 
USEPA QA Level Ill requirements for four (4) samples (minimum 20 %) for each batch. 

Results 

Figure 1 (attached) is a not-to-scale sketch map of Building 729s roof, showing where 
each of the four (4) asphalt samples were obtained. On-going project preparation 
activities had scabbled asphalt from several areas of the roof; this scabbled asphalt was 
sampled using grab methods and samples placed in a clean, labeled polyethylene 
baggie. 

Attachment 6 presents the analyst’s results. 

The analyst was successful in reproducing results expected on the performance 
samples, with one sample yielding a “Non Detect” (ND) result and the other yielding a 
“Detect” result. The analyst noted that the low - concentration PCB sample apparently 
had PCBs present, but at a concentration less than the method detection limit. 

All four asphalt samples tested yielded a “Non Detect” result, with no evidence of PCBs 
.above the immunoassay’s method detection limit. 

Conclusions 

It is concluded that Building 729 does not harbor PCB bulk product wastes. 

5 



Approach 

There were three possible approaches for the sampling and analysis of Building 729 
materials: 

1. Sampling and analysis on - site at RFETS’ chemical laboratory, or 
2: Sampling and analysis off - site at a subcontractor‘s laboratory, or 
3: Sampling and analysis on - site using portable field analysis kits. 

Options 1 and 2 had the potential to impose time delays on the initiation of Building 729 
demolition. Option 3 had the potential to yield defensible analytical data within a few 
hours of sample collection. Therefore, Option 3 was selected. 

To achieve the goal of ‘defensible’ analytical data, Option 3 was limited as follows: 

3 
> 
3 

> 

3 

Only USEPA SW - 846 methods could be used, and 
The on - site analyst and Quality Assurance / Quality Control (QA/QC) oversight . 
must have had formal training in application of the technique, and 
The on - site analyst must generate expected results on blind performance samples, 
and 
Blind performance samples must be obtained from supplier accredited or registered 
to a consensus QA standard, such as IS0 25 or IS0 9000, and 
QC control samples must be analyzed with each batch (performance and 
environmental) of samples tested. 

Before mobilization, it was required that realization of each of these six limitations be 
documented for the project record. 

Strategic Diagnostics Inc.’s Ensys kits were selected for use, given that the method was 
originally used in the development of the USEPA SW-846 4020 method, and the method 
requires generation of control samples for each sample batch. The Ensys control 
samples are designed to alert the analyst as to whether analytical technique was correct. 

Analytical sensitivity was pre-selected to be 50 mg/kg. Although the method had the 
potential to detect PCBs at a concentration less than 50 mg/kg, asphalt materials have 
the potential to yield cross - reactive false positive interferences. In addition, 50 mg/kg 
is the regulatory threshold separating PCB bulk product materials from materials not 
subject to Toxic Substance Control Act (TSCA) 40 CFR 9 761 Subpart D disposal 
restrictions. Dilution sample clean-up, as outlined in SW - 846 Method 3580, was 
performed to achieve the needed sensitivity while minimizing the possibility of cross - 
reactivity induced false positive results. 

Environmental Resource Associations was selected as the IS0 9001 registered 
(American Association for Laboratory Accreditation as registrar) vendor for the 
performance samples. The performance samples consisted of one soil sample with a 
PCB 1254 concentration of 23.1 mg/kg dry weight, and one soil sample with a PCB 
concentration of 98.7 mg/kg dry weight. These concentrations were available in off - the 
- shelf certified samples, and were selected to bracket the 50 mg/kg sensitivity of the 
4020 method. 



Results of Field Analyses for PCBs 

Building 729 

Executive Summary 

Rocky Mountain Remediation Services L.L.C. (RMRS) mobilized to determine whether 
Building 729’s roofing asphalt contained PCBs in quantities sufficient to require 
characterization as a polychlorinated biphenyl (PCB) bulk product waste. RMRS . 
subcontracted with S. M. Stoller Corporation to perform immunoassay tests as specified 
in the Environmental Protection Agency (EPA)’s SW - 846 Method 4020. 

The 4020 analyses did not detect PCBs at a detection level of 50 mg/kg. 

QA/QC requirements were addressed by the analysis of blind performance standards; 
the S. M. Stoller analyst produced results within specifications. . 

Introduction 

RMRS recently initiated demolition activities for Rocky Flats Environmental Site’s 779 
Cluster. The first building in this Cluster scheduled for demolition was Building 729. 
Building 729 housed filter’plenums for 779 Cluster; demolition stripout operations 
removed these materials as well as any other hardware harboring radiological or 
chemical contamination. Only a shell consisting of walls, floor, and ceiling were slated 
for demolition and off - off site disposal as sanitary waste. 

Although Building 729 had been tested for the presence of PCB bearing paints (PCBs 
were not detected), the possibility that PCB bulk product materials could be present in 
the building’s roofing materials could not be dismissed using process knowledge alone. 
The USEPA, in 40 CFR Q 761.3, recognizes that PCBs derived from contaminated 
recycled feedstock have historically been introduced into asphalt materials. 40 CFR Q 
761.3 precludes asphalt containing detectable levels of PCBs from introduction into 
commerce. However, PCBs may exist in recycled asphalt materials that were 
manufactured prior to promulgation of this regulation. Therefore, sampling and analysis 
using accredited techniques was required prior to shipment of Building 729 debris for 
disposal. 
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.A&& 
Rocky Mountain RMRS Remediation Services, L.L.C. 
. . . Protecting the environment 

Rocky Flats Environmental Technology Site 

Golden. Colorado 80402-0464 
Phone: (303) 966-7000 

, P.O. Box464 

CORRES. CONTROL 
LTR. NO. 

ACTION ITEM STATUS 

q CLOSED 
q PARTIAUOPEN 

RPL aiu 

June 16. 1999 

Virgene ldeker 
Analytical Setvices 
Enviromental Systems and Stewardship 
Kaiser-Hill Company L.L.C. 
Building T130C 

TRANSMllTAL OF THE BUILDING 729 IMMUNOASSAY ANALYTICAL 
RESULTS - TAH-049-99 

Enclosed please find the June 16, 1999, "Results of Field Analyses for PCBs, 
Building 729" written by RMRS' Environmental Compliance. 

The analytical results indicated that PCB bulk product wastes were not present in 
the building's roofing materials. 

If you have any questions, please do not hesitate to contact Richard Lesser at 
(303) 966 - 2298. 

Ted Hopkins, Manager 
Environmental Compliance 

RPL:dlu 

Enclosure: 
As Stated 
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Data for SDI PCB EnSys@ 12T Soil Test 
Operator: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Date: _ _ _ _ _ _ _ _ _ _ _ _ _ _  
. . Sample ID AOD OD sample Interpretation 

Standards ppm 

________ . 

. .  

_ _  _ _ _  ___ .~ 

I 
Location: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  i . . . . . . . . . . . . . . . . . . . .  
OD sample Interpretation ' , Comments 
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ENVIRONMENTiSL 
RESOURCE ASSOCLATES 
ARVAOA COLORADO 1-800-372-0122 

PCBs in Soil Quality Control Standards 
Catalog No. PS-95 Lot No. 9506 

Parameter 

Aroclor 1254 LOW 

Certified 
Value 

23.1 

Performance 
Acceptance LimitsrM 

The Certified Value is equal to 100% of the parameters in the indicated standard. 
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The Performance Acceptance Urnits (PALSn) are listed as a guideline for acceptable analytical result given the 
limitations of the USEPA methodologies commonly used to determine this parameter and closely approximate 
the 95% confidence interval. The PALsw are based on data generated by your peer laboratories in ERA'S 
lnterLaBw program using the same sample you are analyzing and data from USEPA methods, WP. WS and 
CLP interlaboratory studies. If your result falls outside of the PALN, ERA recommends that you investigate 
potential sources of error in your preparation and/or analytical procedures. For further technical assistance, 
call ERA at 1-800-372-0122. , i s  . 
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ENVIRONMENWL 
RESOURCE ASSOCIATES 
ARVADA COLORADO 1-600-372-0122 

Quality Control Standards 
Lot No. 9506 Catalog No. PS-95 

Parameter 

Aroclor 1254 LOW 

Certified 
Value 

23.1 

Mean 
Recovery 

mglKg 

19.1 

Mean n 
Recovery (%) 

82.6% 17 

. .  

. .  

. 
1) The Interlaboratory Analytical Data Summary illustrates typical recoveries obtained by laboratories using EPA 

methodologies. 

. .  
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ENVIRONMENVIL 
RESOURCE ASSOCIATES 

PCBs in Soil 

Catalog No. PS-96 

Quality Control Standards 

Lot No. 9604 

Parameter Certified Mean Mean n 
Value Recovery Recovery (%) 

mg/Kg mg/Kg 

Aroclor 1254 High 98.7 75.4 76.4% 18 

. 
e’ ‘ (1) The Interlaboratory Analytical Data Summary illustrates typical recoveries obtained by laboratories using EPA 

methodologies. e-. 
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ENVIRONMENnL 
RESOURCE ASSOCIATES 

PCBs in Soil Quality Control Standards 

Catalog No. PS-96 Lot No. 9604 

Parameter 

Aroclor 1254 High 

Certified Perform an c e 
Value Acceptance Limits" 

98.7 44.1 - 119 

The CertMed Value is equal to 100% of the parameters in the indicated standard. 
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The Pwibmance Acceptance Llmfls (PALSm) are listed as a guideline for acceptable analytical result given the 
limitations of the USEPA methodologies commonly used to determine this parameter and closely approximate 
the 95% confidence interval. The PALsm are based on data generated by your peer laboratories in ERAS 
lnterLaBm program using the same sample you are analyzing and data from USEPA methods, WP, WS and 
CLP interlaboratory studies. If your result falls outside of the PALrM, ERA recommends that you investigate 
potential sources of error in your preparation and/or analytical procedures. For further technical assistance, 
call ERA at 1800-372-0122. 

63 





I I Ludd- I 

I 

I L 



. 

Data for SDI PCB EnSys@ 12T. Soil Test 
I I I I I 

I 

40.3T 

1 

I 

/ 
I 

r 



IJ\ 

. x  
Y 

0 

% 

I , 

Y 


