







































































































































































































































































































































































































































































































































































Table
Method Accuracy and Precision for Volatiie Organics

Screening Technique
Otanderd \
stien tiea tiea :
Paremaver et} e/t ) we/1) "0 ()" Recoveryiv)

1.1-8Ledloroethylons b 1.4 1.63-2.00 18.4 -
HY - .0 - "
1 100 €.24-0.21 0. -
1.1,3-Triehloreethylons 1, 1.2 1.83-3.04 1.8 -
8 - N - »
1 1.3 11.01-18.0 160 -

1,1.3,3-Tetsashlorenthylone :.l 3.4 1.62-1.9¢ 9.4

- 3.3 - L1
13 4.1 11.10-18.70 17.e -

1. 2 hour equilibrium.
2. RSD = Relative Standard Deviation.

Table 6
Performance Audit Samples for Volatile Organics
Screening Technique
Rapovied Trve
Samgple Value Valwe
LR tesfi) eall) oy Evalsetise
ser-1 1.1-cR ) wi Asseptable
”s 1.0 ll‘ -
”~e 2.7 ne -
L mparm 9.1 se 3 .- accepishble
Bcr-2 Onkasva 23 ae 1,1-pC - secopronie?
1.i-pc8 1.3 " -
rea .9 .2 Acgepradie
s 1.4 1 Accaptabie

1. Not Prescnt.
2. Unknown VOC is poasibly trans-1,2-DCE.

Table 7
Estimated Cost Breakdown for Fleld Implementation®

PNA Screening Cont

Analytical facilities

(UV fluorescence spectrophotometer,
recorder, anslytical balance,
refrigerator, lab trailer etc.)

$800 -~ $900/week

Disposable equipment $7-8/sample

Manpower (2 operators) $600~-$700/day
Throughput 20-30 samples/day

Estimated average cost per sample $40-50.

Volatile Orqanics Screening

Analytical facilities
{photovac, recorder, lab traijiler,
etc).

$600-5700/day

Disposable equipment $2-3/sample

Manpower $400-5500/day
Throughput 20 samples/day

Estimated average cost per sample $25-35.

1. Based on 1985 dollars and actual field experience.

The field laboratory met the minimum requirements of the
U.S. EPA Quality Control Office which included an initial
demonstration of laboratory capability and an on-going analysis
of spiked samples to evaluate and document data quality. The
field laboratory demonstrated through the analyses of quality
control check standards that the operation of the measurement
system was under control.

To establish the ability to generate acceptable accuracy and
precision, two performance evaluation samples were provided by
the 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 that gquantifica-
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tion of trichloroethylene and tetrachloroethylene was acceptable
using the volatile organics screening technique. These data are
shown in Table 6.

EQUIPMENT REQUIREMENTS AND
TYPICAL COSTS FOR IMPLEMENTATION

The cost to implement the PNA screening technique in the field
involves equipment, temporary laboratory facilities and operator
salaries. The equipment requirements include a UV fluorescence
spectrophotometer/chart recorder, analytical balance, disposable
laboratory supplies for the extraction process and a small refrig-
erator to preserve standards.

The average expected cost per sample is $40-$50 per sample
with a sample throughput of about 20-30 samples per day. The
estimated costs are shown in Table 7.

Volatile organics screening in the field involves equipment,
temporary laboratory and operator salaries. The equipment re-
quirements include a Photovac instrument with a chart recorder
and appropriated disposable laboratory supplies. The estimated
cost is $20-$30 per sample with a sample throughput of about
20 samples/day. The estimated 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
both techniques are actually laboratory procedures modified for
use in the field, the limitations for the procedures are similar and
can be associated with almost any laboratory procedure.

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

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

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

CONCLUSION

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

The volatile 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 volatile
organics screening technique was used to analyze groundwater



;amples to evaluate the vertical stratification of contaminants in
nunicipal wells at an NPL site. The PNA screcning technique
was uscd to identify zones of contamination at an inactive wood
reating site and will be implemented at an active wood treating
site in the near futurc. Soil, scdiment and water samples were
analyzed during an on-site investigation; the data were usced to

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

Overall, thesc field screening techniques have becn 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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