














































































































































































































































































































































































• be prevalent on the sites, 280/340 and 2.50/400 were chosen as 
.c optimum wavelength pairs (excitation/emission) for detection 
: total PNAs. 
A quantitative nuorcsccncc response was observed for each 

1rgct compound from 0.01 to 1.0 )Jg/1 concentration in the 
andard solution. The calibration curve was observed to be 
!most linear within one order of magnitude of concentration. 
he most accurate quantification was obtained by working within 
concentration range of 0.1 to I .0 ug/1. 
In the final step of the method development for each site, 

ppropriatc Clltraction solvents were chosen for each method 
ascd on performance (i.e., rapid dispersion in soil), sensitivity 
nd lack of instrument interference. Acetonitrile was chosen for 
1c soil/sediment extraction and hexane for the water cxtrac
on. The method for screening soil samples consists of adding 
nhydrous sodium sulfate (to absorb water from wet soil) and 
IV grade acetonitrile to a weighed amount of soil. The mixture is 
1akcn vigorously for about IS sec; after I min, it can be filtered . 
he extract then is analyzed by the UV nuorcsccncc spcctro
hotomctcr, diluting the extract into a readable range as neccs
•ry. For water samples, a measured volume of sample is mixed 
ith UV grade hexane for about I min. After .5 min, the hexane 
ycr can be removed and analyzed by UV nuorcsccncc. 
Dackground soil and water taken from each oft he two 

tcs were spiked with the three target PNAs to establish the 
:curacy and precision for both the soil and the water methods. 
he methods showed high recoveries of the PNAs as listed in 
able 2. Recoveries above 100°/o occur because calibration curves 
ere extrapolated to non-linear response regions, thus giving con
:ntrations that were biased on the high end of the scale. 
After establishing method performance, soil and water samples 

om the site were analyzed by the UV screening method . The rc
ilts were compared to those obtained by U.S. EPA CLP GC/ 
:s techniques. Standard solutions of the seven most prevalent 
NAs previously discussed were used to generate the calibration 
1rvc. The I'NA screening technique correlated within an order of 
agnitudc of the GC/MS results (Table 3) . 

olatilc Organics Method Development 
Initially. five volatile aromatic compounds were selected for 

udy: l.l -dichlorncthanc. 1. 1-dichlorocthylcnc (DCE), 1,1,1 -tri
ilorocthanc. 1,1,2-trichlorocthylcnc (TCE) and 1,1,2,2-tctra
,)orocthylcnc (I'CE). To demonstrate correlation of the data, 
bora tory grade water was fortified with a mcthanolic solution of 
c above compounds spanning the concentration range of 
20 }ltt l l. These solutions were analy1.cd in triplicate using both 
c l'hotovac and standard laboratory methods (purge and trap
.S. EPA method 601). Dlanks containing methanol equivalent 
, the volume or spike added also were analyzed in triplicate. 
dditionally, method detection limits (MDL) for specified com
)unds were determined from data obtained from the Photovac 
ode! lOA 10. The instrument parameters used during calibra
m procedures for the purge and trap system and the Photo
rc lOA 10 arc shown in Table 4. 
The results showed good response for samples greater than I to 
ug/1 of the chlorocthylcncs (i.e., 1, 1,2-trichlorocthylcnc). How
er, samples of the chloroalkancs (i.e ., J,l,l-trichlorocthanc) 
d not exhibit a mcasurcablc response at 1000 11g/l, and the 
•rresponding alkanes could not be identified. This result can be 
pcctcd because of the high ioni1.ation potential, which means 
esc compounds arc less likely to be ionized by the Photovac 
traviolctlight. These results arc presented in Table 5. 
In the second step of the method development, standard cal
rl!tion procedures were identified to demonstrate that the 
casurcmcnt of the standard is not affected by method or matrix 
lerferenccs. Calibration standards were prepared at a minimum 
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of three concentration levels for each parameter by the addition 
of secondary dilution standards to reagent water. 
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Car rler: fie f 40 •L l•i n. 
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T .. peratureo 4SO Cor l •lnutea 
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flold at llOo Cor lS •inutee 

lntertratoro Bevlett Packa<d Model lltOA 
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Tablt S 
Mtlhod Accurac)' and Prtelslon ror Volalllt Or&anlcs 

Scnenln& Ttchnlqut 
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Table 6 
Purormanct Audll Sampln ror Vola lilt Or&anlcs 
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Tablt 7 
Esllmaltd Cosl Brukdown ror Fltld lmpltmtnlatlon' 

PHA Screening 

Analytical facilitieo 
(UV flvoreacence •pectrophotometer, 
recor4er. analytical b•lance, 
refri9erator, lab trailer etc.l 

Di1po1able equi~ent 

Manpo~r (2 operatoral 

Throughput 

Volatile Orqanice Screening 

Analytical facilitiea 
(photovac, recorder, lab trailer, 
etc). 

Diapoaable equipment 

Throughput 

I . Sated on J9U dollan and ICIUII (~ld n.~ri~nct. 

Coot 

$100 - $900/veek 

$7-8/a .. ple 

$600-$700/day 

20-)0 eaMplea/day 

H0-50. 

$600-$700 /day 

$2-l/uMple 

$400-$500/day 

20 aUiplea/day 

$25-35. 

The field laboracory met the minimum requirements of the 
U.S. EPA Qualicy Concrol Office which included an inicial 
demonstracion of laboracory capabilicy and an on-going analysis 
of spiked samples to evaluate and document daca quality. The 
field laboratory demonscrated through the analyses of quality 
control check standards that the operation of the measurement 
system was under concrol. 

To establish the ability to generate acceptable accuracy and 
precision, two performance evaluation samples were provided by 
lhe U.S. EPA. These samples were tested in accordance with the 
field screening procedure developed for volatile organics during 
the first week of field screening. · A review of the data by the 
Region V Quality Assurance Office concurred thai quantifica-
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lion of trichloroethylene and tetrachloroelhylene was acceptable 
using lhe volatile organics screening technique. These data are 
shown in Table 6. 

EQUIPMENT REQUIREMENTS AND 
TYPICAL COSTS FOR IMPLEMENTATION 

The cosl to implement I he PNA screening technique in the field 
involves equipment, temporary laboratory facilities and operator 
salaries. The equipment requirements include a UV fluorescence 
speclrophotomeler/chart recorder, analylical balance, disposable 
laboratory supplies for lhe extraction process and a small refrig
erator to preserve standards. 

The averqe expected cost per sample is $40-SSO per sample 
wilh a sample throughput of aboul 20-30 samples per day. The 
estimated cosls are shown in Table 7. 

Volatile organics screening in the field involves equipment, 
temporary laboratory and operator salaries. The equipment re
quirements include a Pholovac instrument with a chart recorder 
and appropriated disposable laboratory supplies. The estimated 
cosl is S20-S30 per sample with a sample throughput of aboul 
20 samples/day. The estimaccd costs are shown in Table 7. 

The PNA and volatile organics screening techniques can con
tribute valuable information to field programs. However, there 
are limitations associated with the screening techniques. Because 
bolh techniques are actually laboratory procedures modified for 
use in lhe field, lhe limitations for lhe procedures are similar and 
can be associated wilh almosl any laboratory procedure. 

Both the UV fluorescence spectrophotometer and lhe gas 
chromatograph operate al ambient temperature and should be sel 
up in an area in lhe field where temperatures are expected to re · 
main fairly constant. Therefore, the laboratory !railer should be 
equipped with an air conditioning and/or a heating unit. 

The PNA screening technique is relacively simple; a trained 
technician can perform the analyses . The operator musl have 
some experience in laboratory extraction procedures, instrument 
operation and basic instrument properties and screening theory so 
thai any problems encountered during field implementation can 
be evaluated and corrected . 

In addition, an analyticallrailer equipped with a fume hood is 
required for the PNA screening technique because solvents are 
used in the extraction process. Since the PNA screening tech
nique requires a selection of target compounds and understand
ing of matrix interferences, it must be validated for each site spe
cific situation. 

The volacile organics screening technique requires a qualified 
chemist with previous GC experience. An additional limitation 
encountered using Che Photovac screening is che requirement of 
gaseous samples; therefore, headspace samples of a water matrix 
need lo be prepared for analysis. The volatile organics screen
ing has not been developed to screen soil samples. 

CONCLUSION 

The PNA screening mechod provides an order-of-magnitude 
estimate of total PNA concenlracion in soils, water and sedi
ments. This determination allows Che sampling effort to concen
trace on and fully characterize contaminated areas and then focus 
off-site laboratory analyses on the mosl critical areas. The screen· 
ing method is site-specific and should not be applied to other 
site investigations without laboratory investigacion co provide re
calibration and method validation. 

The volalilc organic screening technique can be used to de
termine concentrations of DCE, TCE and PCE compounds in 
water using head space analysis. In the past, both methods have 
been successfully implemented for on-site analysis. The volatilr 
organics screening technique was used to analyze groundwater 



~mples to evaluate the vertical stratification of contaminants in 
municipal wells at an NPL site. The PNA screening technique 
was used to identify zones of contamination at an inactive wood 
lrcating site and will be implemented at an active wood treating 
;itc in the near future. Soil, sediment and water samples were 
analyzed during an on-site investigation; the data were used to 

- -· .......__ - ·---· 

make field decisions such as monitor well and test pit placement, 
and sample selection for off-site laboratory analysis. 

Overall, these field screening techniques have been reliable, 
fast and cost-effective when used within their limitations and in 
concert with proper laboratory techniques and quality assurance/ 
quality control procedures. 
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