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METHOD 25D - DETERMINATION OF THE VOLATILE ORGANIC
CONCENTRATION OF WASTE SAMPLES

NOTE: Performance of this nethod should not be
attenpted by persons unfamliar with the operation of a
flame ionization detector (FID) or an electrolytic
conductivity detector (ELCD) because know edge beyond the
scope of this presentation is required.

1.0 Scope and Application.

1.1 Analyte. Volatile Oganic Conpounds. No CAS No.
assi gned.

1.2 Applicability. This nethod is applicable for
determining the volatile organic (VO concentration of a
wast e sanpl e
2.0 Summary of Method.

2.1 Principle. A sanple of waste is obtained at a
poi nt which is nost representative of the unexposed waste
(where the waste has had m ni num opportunity to volatilize
to the atnosphere). The sanple is suspended in an
or gani c/ aqueous matri x, then heated and purged with nitrogen
for 30 mn in order to separate certain organi c conpounds.
Part of the sanple is analyzed for carbon concentration, as
met hane, with an FID, and part of the sanple is analyzed for
chl orine concentration, as chloride, wth an ELCD. The VO
concentration is the sumof the carbon and chl ori ne content

of the sanple.
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3.0 Definitions.

3.1 Well-mixed in the context of this nethod refers
to turbulent flow which results in nmultiple-phase waste in
ef fect behavi ng as singl e-phase waste due to good m xi ng.
4.0 Interferences. [ Reserved]

5.0 Safety.

5.1 Disclainmer. This nmethod may invol ve hazardous
materials, operations, and equipnment. This test nethod may
not address all of the safety problens associated with its
use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and to determne the applicability of regulatory Iimtations
prior to performng this test nethod.

6.0 Equipment and Supplies.

NOTE: Mention of trade names or specific products does
not constitute endorsenent by the Environnmental Protection
Agency.

6.1 Sanpling. The follow ng equipnent is required:

6.1.1 Sanpling Tube. Flexible Teflon, 0.25 in. ID
(6.35 mm.

6.1.2 Sanple Container. Borosilicate glass, 40-ni,
and a Teflon-1lined screw cap capable of formng an air tight

seal .
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6.1.3 Cooling Coil. Fabricated fromO0.25 in (6.35
mm). I D 304 stainless steel tubing with a thernocoupl e at
the coil outlet.

6.2 Analysis. The follow ng equipnent is required.

6.2.1 Purging Apparatus. For separating the VO from
the waste sanple. A schematic of the systemis shown in
Figure 25D 1. The purgi ng apparatus consists of the
foll ow ng maj or conponents.

6.2.1.1 Purging Flask. A glass container to hold the
sanple while it is heated and purged with dry nitrogen. The
cap of the purging flask is equipped with three fittings:
one for a purging lance (fitting with the #7 Ace-thread),
one for the Teflon exit tubing (side fitting, also a
#7 Ace-thread), and a third (a 50-mm Ace-thread) to attach
t he base of the purging flask as shown in Figure 25D-2. The
base of the purging flask is a 50-mmID (2 in) cylindrical
gl ass tube. One end of the tube is open while the other end
is sealed. Exact dinensions are shown in Figure 25D 2.

6.2.1.2 Purging Lance. dass tube, 6-mm OD (0.2 in)
by 30 cm (12 in) long. The purging end of the tube is fitted
with a four-arm bubbler with each tip drawn to an opening
1 M (0.04 in) in dianmeter. Details and exact dinensions

are shown in Figure 25D 2.
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6.2.1.3 Coalescing Filter. Porous fritted disc
incorporated into a container with the sanme di nensi ons as
the purging flask. The details of the design are shown in
Fi gure 25D 3.

6.2.1.4 Constant Tenperature Chanber. A forced draft
oven capable of maintaining a uniformtenperature around the
purging flask and coalescing filter of 75 + 2°C
(167 + 3.6°F).

6.2.1.5 Three-way Valve. Manually operated,
stainless steel. To introduce calibration gas into system

6.2.1.6 Flow Controllers. Two, adjustable. One
capabl e of maintaining a purge gas flowrate of 6 + 0.06
L/mn
(0.2 = 0.002 ft3/nin) The ot her capable of maintaining a
calibration gas flow rate of 1-100 niL/mn
(0.00004-0.004 ft3/ mn).

6.2.1.7 Rotameter. For nonitoring the air flow
t hrough the purging system (0-10 L/mn)(0-0.4 ft3/nin).

6.2.1.8 Sample Splitters. Two heated fl ow
restrictors (placed inside oven or heated to 120 + 10°C (248
+ 18 °F) ). At a purge rate of 6 L/mn (0.2 ft3/nin), one
will supply a constant flow to the first detector (the rest
of the floww Il be directed to the second sanple splitter).

The second splitter wll split the analytical flow between
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t he second detector and the flow restrictor. The
approximate flowto the FIDw Il be 40 nL/mn (0.0014
ft3/nin) and to the ELCD will be 15 niL/m n (0.0005 ft3/nin),
but the exact flow nust be adjusted to be conpatible with
t he individual detector and to neet its linearity
requirenent. The two sanple splitters wll be connected to
each other by 1/8" QD
(3.175 mm stainless steel tubing.

6.2.1.9 Flow Restrictor. Stainless steel tubing,
1/8" OD (3.175 nmm, connecting the second sanple splitter to
the ice bath. Length is determ ned by the resulting
pressure in the purging flask (as neasured by the pressure
gauge). The resulting pressure fromthe use of the flow
restrictor shall be 6-7 psig.

6.2.1.10 Filter Flask. Wth one-hole stopper. Used
to hold ice bath. Excess purge gas is vented through the
flask to prevent condensation in the floweter and to trap
vol atil e organi c conmpounds.

6.2.1.11 Four-way Valve. Manually operated,
stainless steel. Placed inside oven, used to bypass purging
fl ask.

6.2.1.12 On/Of Valves. Two, stainless steel. One

heat resistant up to 130°C (266 °F) and pl aced between oven
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and ELCD. The other a toggle valve used to control purge
gas fl ow.

6.2.1.13 Pressure Gauge. Range 0-40 psi. To nonitor
pressure in purging flask and coal escing filter.

6.2.1.14 Sanple Lines. Teflon, 1/4" OD (6.35 nm,
used inside the oven to carry purge gas to and from purging
chanber and to and from coal escing filter to four-way val ve.
Al so used to carry sanple fromfour-way valve to first
sanple splitter

6.2.1.15 Detector Tubing. Stainless steel, 1/8" CD
(3.175 mm), heated to 120 + 10°C (248 + 18 °F) . Used to
carry sanple gas fromeach sanple splitter to a detector
Each pi ece of tubing nust be wapped with heat tape and
insulating tape in order to insure that no cold spots exist.
The tubing leading to the ELCD will also contain a heat-
resi stant on-off valve (Section 6.2.1.12) which shall also
be wapped with heat-tape and insul ation.

6.2.2 Volatile Organic Measurenent System
Consisting of an FID to neasure the carbon concentration of
the sanple and an ELCD to neasure the chlorine
concentrati on.

6.2.2.1 FID. A heated FID neeting the follow ng

specifications is required.
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6.2.2.1.1 Linearity. A linear response (+ 5 percent)
over the operating range as denonstrated by the procedures
established in Section 10.1. 1.

6.2.2.1.2 Range. A full scale range of 50 pg
carbon/sec to 50 pug carbon/sec. Signal attenuators shall be
avai l abl e to produce a m ni num si gnal response of 10 percent
of full scale.

6.2.2.1.3 Data Recording System A digital
i ntegration systemconpatible with the FID for permanently
recording the output of the detector. The recorder shal
have the capability to start and stop integration at points
sel ected by the operator or it shall be capable of the
"integration by slices" technique (this technique involves
breaki ng down the chromatograminto smaller increnents,
integrating the area under the curve for each portion,
subtracting the background for each portion, and then addi ng
all of the areas together for the final area count).

6.2.2.2 ELCD. An ELCD neeting the follow ng
specifications is required. 1-propanol nust be used as the
el ectrolyte. The electrolyte flow through the conductivity
cell shall be 1 to 2 nl/nmin (0.00004 to 0.00007 ft3/ nin).

NOTE: A 1/4-in. ID (6.35 mm quartz reactor tube is
strongly recommended to reduce carbon buil dup and the

resul ting detector naintenance.
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6.2.2.2.1 Linearity. A linear response (+ 10
percent) over the response range as denonstrated by the
procedures in Section 10.1. 2.

6.2.2.2.2 Range. A full scale range of 5.0 pg/sec to
500 ng/sec chloride. Signal attenuators shall be avail able
to produce a m ni num signal response of 10 percent of ful
scal e.

6.2.2.2.3 Data Recording System A digital
i ntegration systemconpatible wth the output voltage range
of the ELCD. The recorder nust have the capability to start
and stop integration at points selected by the operator or
it shall be capable of performng the "integration by
slices" technique.
7.0 Reagents and Standards.

7.1 Sanpling.

7.1.1 Polyethylene Gycol (PEG. N nety-eight
percent pure with an average nol ecul ar wei ght of 400.
Before using the PEG renbve any organi ¢ conpounds that
m ght be detected as volatile organics by heating it to
120°C (248 °F) and purging it with nitrogen at a flowrate
of 1to 2 L/mn (0.04 to 0.07 ft3/nin) for 2 hours. The
cl eaned PEG nust be stored under a 1 to 2 L/mn (0.04 to
0. 07 ft3/nin) nitrogen purge until use. The purge apparatus

is showmn in Figure 25D 4.
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7.2 Analysis.

7.2.1 Sanple Separation. The follow ng are required
for the sanpl e purging step.

7.2.1.1 PEG Same as Section 7.1.1

7.2.1.2 Purge Gas. Zero grade nitrogen (N,),
containing less than 1 ppm carbon.

7.2.2 Volatile Organics Measurenent. The follow ng
are required for neasuring the VO concentration

7.2.2.1 Hydrogen (H,). Zero grade H, 99.999 percent
pure.

7.2.2.2 Conbustion Gas. Zero grade air or oxygen as
required by the FID

7.2.2.3 Calibration Gas. Pressurized gas cylinder
contai ning 10 percent propane and 1 percent
1, 1-di chl or oet hyl ene by vol unme in nitrogen.

7.2.2.4 Water. Deionized distilled water that
confornms to Anerican Society for Testing and Material s
Specification D 1193-74, Type 3, is required for analysis.
At the option of the analyst, the KWVhQ, test for oxidizable
organic matter may be om tted when high concentrations are
not expected to be present.

7.2.2.5 1-Propanol . ACS grade or better.
El ectrol yte Solution. For use in the ELCD

7.3 Quality Assurance Audit Sanples.
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7.3.1 It is recomended, but not required, that a
performance audit sanple be anal yzed in conjunction with the
field sanples. The audit sanple should be in a suitable
sanple matrix at a concentration simlar to the actual field
sanpl es.

7.3.2 \Wen nmaking conpliance determ nations, and upon
availability, audit sanples nay be obtained fromthe
appropriate EPA regional Ofice or fromthe responsible
enforcenment authority and analyzed in conjunction with the
field sanples.

NOTE: The responsi bl e enforcenent authority should be
notified at | east 30 days prior to the test date to all ow
sufficient time for sanple delivery.

8.0 Sample Collection, Preservation, Storage, and
Transport.

8.1 Sanpling.

8.1.1 Sampling Plan Design and Devel opnent . Use the
procedures in chapter nine of Reference 1 in Section 16 as
gui dance i n devel oping a sanpling plan.

8.1.2 Single Phase or Well-m xed Waste.

8.1.2.1 Install a sanpling tap to obtain the sanple
at a point which is nost representative of the unexposed

waste (where the waste has had m ni mum opportunity to
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vol atilize to the atnosphere). Assenble the sanpling
apparatus as shown in Figure 25D 5.

8.1.2.2 Prepare the sanpling containers as foll ows:
Pour 30 nmL of clean PEGinto the container. PEG w || reduce
but not elimnate the | oss of organics during sanple
collection. Wigh the sanple container with the screw cap,
the PEG and any | abels to the nearest 0.01 g and record the
weight (m;). Store the containers in an ice bath until 1
hour before sanpling (PEGw Il solidify at ice bath
tenperatures; allow the containers to reach roomtenperature
bef ore sanpling).

8.1.2.3 Begin sanpling by purging the sanple |ines
and cooling coil with at |east four volumes of waste.
Coll ect the purged material in a separate container and
di spose of it properly.

8.1.2.4 After purging, stop the sanple flow and
direct the sanpling tube to a prewei ghed sanpl e contai ner
prepared as described in Section 8.1.2.2. Keep the tip of
t he tube bel ow the surface of the PEG during sanpling to
mnimze contact with the atnosphere. Sanple at a flow rate
such that the tenperature of the waste is less than 10°C (50
°F). Fill the sanple container and imedi ately cap it
(within 5 seconds) so that a m ni mnum headspace exists in the
container. Store immediately in a cooler and cover with

i ce.
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8.1.3 Miltiple-phase Waste. Collect a 10 g sanple of
each phase of waste generated using the procedures descri bed
in Section 8.1.2 or 8.1.5. Each phase of the waste shall be
anal yzed as a separate sanple. Calculate the weighted
average VO concentration of the waste using Equation 25D 13
(Section 12.14).

8.1.4 Solid waste. Add approximately 10 g of the
solid waste to a container prepared in the manner descri bed
in Section 8.1.2.2, mnimzing headspace. Cap and chil
i mredi atel y.

8.1.5 Alternative to Tap Installation. |If tap
installation is inpractical or inpossible, fill a large,
cl ean, enpty container by subnerging the container into the
wast e bel ow the surface of the waste. Imediately fill a
container prepared in the manner described in Section
8.1.2.2 with approximately 10 g of the waste collected in
the large container. Mnimze headspace, cap and chill
i mredi atel y.

8.1.6 Alternative sanpling techniques may be used
upon the approval of the Adm nistrator.

8.2 Sanmpl e Recovery.

8.2.1 Assenble the purging apparatus as shown in

Figures 25D-1 and 25D-2. The oven shall be heated to 75

|+

2°C
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(167 =+ 3.6 °F). The sanpling lines |leading fromthe oven to
the detectors shall be heated to 120 + 10°C (248 + 18 °F)
with no cold spots. The flane ionization detector shall be
operated with a heated bl ock. Adjust the purging |ance so
that it reaches the bottom of the chanber.

8.2.2 Renove the sanple container fromthe cool er,
and wi pe the exterior of the container to renove any
extraneous ice, water, or other debris. Reweigh the sanple
container to the nearest 0.01 g, and record the wei ght
(m;). Pour the contents of the sanple container into the
purging flask, rinse the sanple container three tines with a
total of 20 nL of PEG (since the sanple container originally
held 30 nL of PEG the total volune of PEG added to the
purging flask will be 50 nlL), transferring the rinsings to
the purging flask after each rinse. Cap purging flask
between rinses. The total volune of PEGin the purging
flask shall be 50 nL. Add 50 nL of water to the purging
fl ask.

9.0 Quality Control.

9.1 Quality Control Sanples. |If audit sanples are
not avail able, prepare and analyze the two types of quality
control sanples (QCS) listed in Sections 9.4.1 and 9. 4. 2.

Bef ore placing the systemin operation, after a shutdown of

greater than six nonths, and after any major nodifications,
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anal yze each QCS in triplicate. For each detector
cal cul ate the percent recovery by dividing neasured
concentration by theoretical concentration and nultiplying
by 100. Determ ne the nean percent recovery for each
detector for each QCS triplicate analysis. The RSD for any
triplicate analysis shall be <10 percent. For QCS 1
(et hyl ene chloride), the percent recovery shall be >90
percent for carbon as nethane, and >55 percent for chlorine
as chloride. For QCS 2 (1, 3-dichloro-2-propanol), the
percent recovery shall be <15 percent for carbon as nethane,
and <6 percent for chlorine as chloride. |If the analytical
system does not neet the above-nentioned criteria for both
detectors, check the system paraneters (tenperature, system
pressure, purge rate, etc.), correct the problem and repeat
the triplicate analysis of each QCS.

9.1.1 QS 1, Methylene Chloride. Prepare a stock
solution by weighing, to the nearest 0.1 ngy, 55 pL of HPLC
grade nethylene chloride in a tared 5 nL volunetric fl ask
Record the weight in mlligrans, dilute to 5 nL with cl eaned
PEG and inject 100 pL of the stock solution into a sanple
prepared as a water blank (50 nL of cleaned PEG and 60 niL of
water in the purging flask). Analyze the QCS according to
t he procedures described in Sections 10.2 and 10. 3,

excluding Section 10.2.2. To calculate the theoretical
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carbon concentration (in ng) in QCS 1, multiply ng of
nmet hyl ene chloride in the stock solution by 3.777 x 103,
To cal cul ate the theoretical chlorine concentration (in ng)
in QCS 1, multiply ng of nethylene chloride in the stock
solution by 1.670 x 102

9.1.2 QCS 2, 1, 3-dichloro-2-propanol . Prepare a
stock solution by weighing, to the nearest 0.1 ng, 60 pL of
high purity grade 1, 3-dichloro-2-propanol in a tared 5 nL
volunetric flask. Record the weight in mlligranms, dilute
to 5 nL with cleaned PEG and inject 100 pL of the stock
solution into a sanple prepared as a water blank (50 mL of
cl eaned PEG and 60 nL of water in the purging flask).
Anal yze the QCS according to the procedures described in
Sections 10.2 and 10. 3, excluding Section 10.2.2. To
cal cul ate the theoretical carbon concentration (in ng) in
QS 2, multiply nmg of 1,3-dichloro-2-propanol in the stock
solution by 7.461 x 103 To calculate the theoretical
chl orine concentration (in ng) in QCS 2, multiply ng of
1, 3-di chl oro-2-propanol in the stock solution
by 1.099 x 102

9.1.3 Routine QCS Analysis. For each set of
conpliance sanples (in this context, set is per facility,
per conpliance test), analyze one QCS 1 and one QCS 2

sanple. The percent recovery for each sanple for each
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detector shall be + 13 percent of the nean recovery
established for the nost recent set of QCS triplicate
analysis (Section 9.4). |If the sanple does not neet this
criteria, check the system conponents and anal yze anot her
QLS 1 and 2 until a single set of QCS neet the + 13 percent
criteria.
10.0 Calibration and Standardization.

10.1 Initial Performance Check of Purging System
Bef ore placing the systemin operation, after a shutdown of
greater than six nonths, after any major nodifications, and
at | east once per nonth during continuous operation, conduct
the linearity checks described in Sections 10.1.1 and
10.1.2. Install calibration gas at the three-way
calibration gas valve. See Figure 25D 1

10.1.1 Linearity Check Procedure. Using the
calibration standard described in Section 7.2.2.3 and by
varying the injection tine, it is possible to calibrate at
mul ti pl e concentration levels. Use Equation 25D-3 to
calculate three sets of calibration gas flow rates and run
times needed to introduce a total mass of carbon, as
met hane, (m) of 1, 5, and 10 ng into the system (| ow,
medi um and high FID calibration, respectively). Use
Equation 25D-4 to calculate three sets of calibration gas

flowrates and run times needed to i ntroduce a total
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chloride mass (m,) of 1, 5, and 10 ng into the system (I ow,
medi um and high ELCD calibration, respectively). Wth the
system operating in standby node, allow the FID and the ELCD
to establish a stable baseline. Set the secondary pressure
regul ator of the calibration gas cylinder to the sane
pressure as the purge gas cylinder and set the proper flow
rate with the calibration flow controller (see Figure 25D
1). The calibration gas flow rate can be neasured with a
fl owmmeter attached to the vent position of the calibration
gas valve. Set the four-way bypass val ve to standby
position so that the calibration gas flows through the
coalescing filter only. 1Inject the calibration gas by
turning the calibration gas valve fromvent position to
inject position. Continue the calibration gas flow for the
appropriate period of tinme before switching the calibration
valve to vent position. Continue recording the response of
the FID and the ELCD for 5 mn after switching off
calibration gas flow Make triplicate injections of all six
| evel s of calibration.

10.1.2 Linearity Criteria. Calculate the average
response factor (Equations 25D-5 and 25D-6) and the rel ative
standard devi ation (RSD) (Equation 25D 10) at each |evel of
the calibration curve for both detectors. Calculate the

overall nean of the three response factor averages for each
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detector. The FID Ilinearity is acceptable if each response
factor is within 5 percent of the overall nmean and if the
RSD for each set of triplicate injections is less than 5
percent. The ELCD linearity is acceptable if each response
factor is within 10 percent of the overall nean and if the
RSD for each set of triplicate injections is |less than 10
percent. Record the overall nean value of the response
factors for the FID and the ELCD. [If the calibration for
either the FID or the ELCD does not neet the criteria,
correct the detector/system problem and repeat Sections
10.1.1 and 10.1. 2.

10.2 Daily Calibrations.

10.2.1 Daily Linearity Check. Follow the procedures
outlined in Section 10.1.1 to analyze the nmedium | evel
calibration for both the FID and the ELCD in duplicate at
the start of the day. Calculate the response factors and
the RSDs for each detector. For the FID, the calibration is
acceptable if the average response factor is within 5
percent of the overall nean response factor (Section 10.1.2)
and if the RSD for the duplicate injection is less than 5
percent. For the ELCD, the calibration is acceptable if the
aver age response factor is within 10 percent of the overal
mean response factor (Section 10.1.2) and if the RSD for the

duplicate injection is less than 10 percent. |If the
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calibration for either the FID or the ELCD does not neet the
criteria, correct the detector/system problem and repeat
Sections 10.1.1 and 10.1. 2.

10.2.2 Calibration Range Check.

10.2.2.1 If the waste concentration for either
detector falls below the range of calibration for that
detector, use the procedure outlined in Section 10.1.1 to
choose two calibration points that bracket the new target
concentration. Analyze each of these points in triplicate
(as outlined in Section 10.1.1) and use the criteria in
Section 10.1.2 to determne the linearity of the detector in
this "mni-calibration” range.

10.2.2.2 After the initial linearity check of the
mni-calibration curve, it is only necessary to test one of
the points in duplicate for the daily calibration check (in
addition to the points specified in Section 10.2.1). The
average daily mni-calibration point should fit the
l[inearity criteria specified in Section 10.2.1. |If the
calibration for either the FID or the ELCD does not neet the
criteria, correct the detector/system problem and repeat the
calibration procedure nentioned in the first paragraph of
Section 10.2.2. A mni-calibration curve for waste
concentrations above the calibration curve for either

detector is optional.
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10.3 Analytical Balance. Calibrate against standard
wei ght s.
11.0 Analysis.

11.1 Sanpl e Anal ysi s.

11.1.1 Turn on the constant tenperature chanber and
allow the tenperature to equilibrate at 75 + 2°C
(167 = 3.6 °F). Turn the four-way valve so that the purge
gas bypasses the purging flask, the purge gas flow ng
t hrough the coalescing filter and to the detectors (standby
nmode). Turn on the purge gas. Allow both the FID and the
ELCD to warmup until a stable baseline is achieved on each
detector. Pack the filter flask with ice. Replace ice
after each run and di spose of the waste water properly.
When the tenperature of the oven reaches 75 + 2°C
(167 = 3.6 °F), start both integrators and record baseli ne.
After 1 mn, turn the four-way val ve so that the purge gas
flows through the purging flask, to the coalescing filter
and to the sanple splitters (purge node). Continue
recording the response of the FID and the ELCD. Monitor the
readi ngs of the pressure gauge and the rotaneter. |If the
readi ngs fall bel ow established setpoints, stop the purging,
determ ne the source of the |eak, and resolve the problem
before resum ng. Leaks detected during a sanpling period

i nval i date that sanple
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11.1.2 As the purging continues, nonitor the out put
of the detectors to make certain that the analysis is
proceedi ng correctly and that the results are being properly
recorded. Every 10 mnutes read and record the purge flow
rate, the pressure and the chanber tenperature. Continue
the purging for 30 m nutes.

11.1.3 For each detector output, integrate over the
entire area of the peak starting at 1 m nute and conti nui ng
until the end of the run. Subtract the established baseline
area fromthe peak area. Record the corrected area of the
peak. See Figure 25D-6 for an exanple integration.

11.2 Water Blank. A water blank shall be analyzed
for each batch of cleaned PEG prepared. Transfer about 60
m. of water into the purging flask. Add 50 nL of the
cleaned PEG to the purging flask. Treat the blank as
described in Sections 8.2 and 8.3, excluding Section 8.2. 2.
Cal cul ate the concentration of carbon and chlorine in the
bl ank sanple (assune 10 g of waste as the nmass). A VO
concentration equivalent to <10 percent of the applicable
standard may be subtracted fromthe neasured VO
concentration of the waste sanples. Include all blank
results and docunentation in the test report.

11.3 Audit Sanple Anal ysis.
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11.3.1 Wien the nethod is used to anal yze sanples to
denonstrate conpliance with a source em ssion regul ation, an
audit sanple, if available, nust be anal yzed.

11.3.2 Concurrently analyze the audit sanple and the
conpliance sanples in the sane nanner to eval uate the
techni que of the anal yst and the standards preparation.

11.3.3 The sane anal yst, analytical reagents, and
anal yti cal system nust be used for the conpliance sanpl es
and the audit sanple. |If this condition is nmet, duplicate
audi ting of subsequent conpliance anal yses for the sane
enforcenment agency within a 30-day period is waived. An
audit sanple nmay not be used to validate different sets of
conpliance sanpl es under the jurisdiction of separate
enforcenent agencies, unless prior arrangenents have been
made with both enforcenent agencies.

11.4 Audit Sanple Results.

11.4.1 Calculate the audit sanple concentrations and
submt results using the instructions provided with the
audi t sanpl es.

11.4.2 Report the results of the audit sanples and
t he conpliance determ nation sanples along with their
identification nunbers, and the analyst's nanme to the
responsi bl e enforcenent authority. Include this information
with reports of any subsequent conpliance anal yses for the

sanme enforcenent authority during the 30-day period.
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12.0 Data Analysis and Calculations.

12.1 Nonencl ature.

A, = Area under the water blank response curve,
count s.

A. = Area under the calibration response curve,
counts.

= Area under the sanple response curve, counts.
C = Concentration of volatile organics in the
sanpl e, ppmw
C. = Concentration of carbon, as nethane, in the

calibration gas, ng/L.

C; = Concentration of chloride in the calibration
gas, ny/L.
G = VO concentration of phase j, ppnmw.

DR, = Average daily response factor of the FID, ng
CH,/ count s.

Dr., = Average daily response factor of the ELCD, ngy

Cl -/ counts.
F, = Wight fraction of phase j present in the waste.
m = Mass of carbon, as nmethane, in a calibration
run, ng.
m, = Mss of chloride in a calibration run, ng.

Mass of the waste sanple, g.

=
I

m. = Mss of carbon, as nethane, in the sanple, ng.
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m; = Mss of sanple container and waste sanple, g.

m, = Mss of chloride in the sanple, ng.

m, = Mss of sanple container prior to sanpling, g.

mo = Mass of volatile organics in the sanple, ngy.

n = Total nunmber of phases present in the waste.

P, = Percent propane in calibration gas (L/L).

P,. = Percent 1,1-dichloroethylene in calibration gas
(L/L).

Q = Flowrate of calibration gas, L/ mn.

t. = Length of tinme standard gas is delivered to the

anal yzer, mn.
W = Wighted average VO concentration, ppmw.

12.2 Concentration of Carbon, as Methane, in the

Cali bration Gas.

Run.

C, = (19.681 x P)) + (13.121 x P,) Eq. 25D-1

12.3 Concentration of Chloride in the Calibration

C, = 28.998 x P,_ Eq. 25D-2

12.4 Mass of Carbon, as Methane, in a Calibration

mc:chchtc Eq. 25D-3

12.5 WMass of Chloride in a Calibration Run.
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12.

12.

12.

12.

12.
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mch - Cch X Qc X tc Eq- 25D-4
6 FID Response Factor, ng/counts.
DR = %% Eq. 25D-5
C
7 ELCD Response Factor, ng/counts.
DR, = '}“ Eq. 25D-6
C
8 Mass of Carbon in the Sanpl e.
m. = DR (A, - A) Eq. 25D-7
9 Mass of Chloride in the Sanpl e.
m, = DRy, (A - A) Eq. 25D-8
10 Mass of Volatile Organics in the Sanpl e.
mvo - nLc * nLh Eq- 25D-9
11 Rel ative Standard Devi ati on.
" 2
100 | &6~ X Eq. 25D-10

RSD =

X n-1

12 WMass of Sanple.
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m =nmy - m, Eq. 25D-11

12.13 Concentration of Volatile Organics in Wste.

B (m, x 1000)
m,

C

Eq. 25D-12

12.14 Weighted Average VO Concentration of Multi-

phase Waste.

W=) F xC Eq. 25D-13

13.0 Method Performance. [ Reserved]
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
16.0 References.
1. "Test Methods for Evaluating Solid Wste,
Physi cal / Chem stry Methods", U. S. Environnmental Protection
Agency. Publication SW846, 3rd Edition, Novenber 1986 as
anended by Update |, Novenber 1990.

17.0 Tables, Diagrams, Flowcharts, and Validation Data.
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Schematic of Purging Apparatus.

Figure 25D-1.
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Nitrogen Detall

YinOD
1mmID
Hole in Tip

Top View of FDD

#7 Ace Thred

O-Rings \

— #7 Ace Thred

#50 Ace Thred

#22 Sovirel Cap

19¢m (Teflon (ined)

~——= | FDD

Figure 25D-2. Purging Lance.
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Figure 25D-3. Schematic of Coalescing Filter.
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Figure 25D-4.

Schematic

of PEG Cleaning System.
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Figure 25D-5.

Schematic of Sampling Apparatus.
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Figure 25D-6.
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